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Dedication

This report is dedicated to Gary Steinbach, who was a fishery biologist with the U.S. Fish
and Wildlife Service’s Sea Lamprey Control Program, stationed at the Marquette, Michigan
Biological Station.

Gary died September 23, 1994 at age 51 as a result of a traffic accident near Lake
Champlain’s Crown Point Bridge in New York.  He was in New York assisting with the
experimental sea lamprey control program at the time.  For 15 years before his death, Gary led
field treatment crews to control sea lamprey in the Great Lakes.  His many contributions to the
refinement of sea lamprey treatment techniques resulted in significant reductions in the amount
of lampricide used, monetary savings, and a reduction in mortality of nontarget species.

Loss of Gary’s knowledge and experience left a tremendous void in the expertise of the
U.S. Fish and Wildlife Service and its Sea Lamprey Control Program.  Gary ranked with the
finest of professionals.  His dedication and loyalty, his ability to think clearly in difficult
situations and his leadership by example won the admiration and respect of others.  He was well-
liked and inspired a strong sense of confidence.  Gary’s professional contributions to the Lake
Champlain fisheries management program have been immense.  The Lake Champlain Fish and
Wildlife Management Cooperative has been most appreciative of Gary’s efforts and will always
feel a tremendous sense of loss in his passing.
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Executive Summary

The Lake Champlain Fish and Wildlife Management Cooperative, comprised of the
United States Fish and Wildlife Service (USFWS), the Vermont Department of Fish and Wildlife
(VTDFW) and the New York State Department of Environmental Conservation (NYSDEC),
initiated an eight-year experimental sea lamprey control program on Lake Champlain in 1990.

This document compares results of the program to evaluation standards set forth in A
Comprehensive Plan for Evaluation of an Eight Year Experimental Program of Sea Lamprey
Control in Lake Champlain (Engstrom-Heg et al. 1990, Appendix A).  It assesses the efficacy of
lamprey reduction and its effects on the characteristics of certain fish populations, the
sportfishery and the area’s economy.  Beyond the scope of Engstrom-Heg et al. (1990), it
responds to concerns of regulatory agencies by addressing the effects of the program on nontarget
organisms.  The purpose of the evaluation is to provide the basis for the formulation of long-term
policy and strategies for the mitigation of the adverse effects of sea lampreys in Lake Champlain.

The experimental program substantially reduced larval sea lamprey numbers in treated
streams and deltas.  Sixteen of twenty-four stream treatments met or exceeded the evaluation
standard regarding reduction in residual larval sea lamprey populations.  Six did not meet the
criteria, and two were unable to be assessed because high flows prevented pre-treatment surveys. 
Eight of nine delta treatments achieved success in attaining satisfactory mortality levels among
exposed, caged lamprey and exceeded the evaluation standard.  The remaining delta treatment
killed substantial numbers of lamprey and was considered partly successful.  Catches of
spawning-phase sea lamprey in portable assessment traps on three streams declined dramatically
to levels within the success range of the associated evaluation standard.  Nest counts did not
diminish to the low levels considered an indication of success on nine of ten streams monitored.
  

TFM-induced adverse impacts on nontarget organisms were minimal, as documented by
both routine surveys and special studies.  The adverse impacts of Bayer 73 were more substantial,
yet affected organisms recovered to near or greater than pre-treatment levels within four years of
treatment.  Impacts to nontarget species were consistent with those predicted in the Final
Environmental Impact Statement (FEIS) (NYSDEC, USFWS, VTDFW 1990).

Post-control lake trout populations exhibited decreased lamprey wounding and scarring
rates and increased survival, meeting five of six evaluation standards that demonstrated
biological effectiveness of the sea lamprey control program.  Open-water creel surveys and
angler diary cooperator data showed substantial increases in both numbers and sizes of lake trout
caught.  This exceeded two of three pre-established evaluation standards when meeting only one
of these was required for determining success at the fishery level.  

Main Lake landlocked salmon also exhibited significant wounding reductions, and 
dramatic, 6- to 15-fold increases in the numbers of 1-, 2- and 3-lake-year salmon returning to the
Boquet and Saranac Rivers.  These wounding reductions and increases in older salmon occurred
with no reduction in either mean, age-specific length or condition factor, and met or exceeded all
three evaluation standards for biological success.   At the fishery level, Saranac River and Main
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Lake catches per equivalent smolt stocked increased more than three times.  An increase in
larger, older salmon, was recorded based on Saranac River and Main Lake creel surveys and
angler diaries.  At the level of fishery value, the Main Lake landlocked salmon exceeded criteria
in a set of three pre-defined evaluation standards.  Salmon from the Malletts Bay and Inland Sea
basins  did not achieve biological or fishery-level evaluation standards.  

Success in achieving two steelhead evaluation standards either could not be determined or
was not attained.  However, Main Lake creel census data indicated a dramatic increase in
numbers caught per stocked fish since lamprey control was implemented.

Three evaluation standards were established for brown trout.  Insufficient data prevented
analysis of one, a wounding standard.  Length frequency analyses indicated improved survival,
but actual survival estimates from Saranac River spring creel surveys and nearshore
electrofishing failed to meet the survival standard.  Increases occurred in angler catch per stocked
brown trout in most data sets, demonstrating partial success relative to the catch rate evaluation
standard.
 

University of Vermont researchers monitored rainbow smelt stocks during the eight-year
experimental program.  Findings were compared to standards developed in 1990 to determine if
rainbow smelt populations were adversely impacted by the expected increase in number of
predators.  Overall, the smelt monitoring project met four of six associated evaluation standards,
signifying no statistically significant negative impacts due to excessive predation.  Prey species-
size data associated with one of the two remaining standards was inconclusive.  The last standard
could not be assessed because smelt sex could not be determined during the summer sampling
period to track any shift in sex ratio.  Continued, careful monitoring of smelt biomass is
warranted, however due to the significant decreases in catch per unit effort (CPUE) monitored at
one main lake site during the period.  Another clear trend that emerged from the study was an
unexplained general decrease in smelt mean length-at-age.

Anglers and participants in water-based recreation placed a very high value on the Lake
Champlain eight-year experimental sea lamprey control program and indicated they would
substantially increase their activities if the program is continued.  Discounted to 1990 values,
benefits of the eight-year program were estimated at $29,379,211 and costs at $8,781,969,
producing a benefit:cost ratio of 3.48:1.  Continuation of sea lamprey control on lake Champlain
would be expected to generate an additional 1,217,609 days of fishing and $4,150,768 in fishing-
related expenditures each year.  The finding that benefits greatly exceed costs demonstrates that
sea lamprey control on Lake Champlain is justifiable on economic grounds.

Overall, the Lake Champlain experimental sea lamprey control program met or exceeded 
the majority of pre-established evaluation standards (see following summary chart).  Termination
of sea lamprey control on Lake Champlain would result in a resurgence of the sea lamprey
population to pre-treatment levels within approximately four years and rapidly lead to diminished
quality in the lake’s salmonid fishery.  Conversely, long-term continuation of an integrated sea
lamprey control program would be expected to further enhance benefits which have accrued to
important fish populations, the sport fishery and the economy.  The information summarized in
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this report provides impetus for continued sea lamprey control.
Summary Chart Comparing Program Results to Comprehensive Evaluation Standards:

Topic Evaluation Standard

Standard

Achieved

Standard 

Not

Achieved

Standard 

Not

Evaluated

Lamprey Reduction Post-treatment population densities at index stations, do
not exceed 10% of pre-treatment values Xa

Caged ammocoete mortality on Bayer 73 treated deltas
exceeds 50% in at least 85% of the targeted area, and
mean mortality within the 50+% zone exceeds 85%  Xb

Substantial reductions [~10-20% of pre-control levels]
occur in numbers of spawning adults  X

Reduction in the numbers of tallied sea lamprey nests to
20% of pre-control values X

Fishery Response -

Lake Trout

A $25% reduction in estimated total instantaneous
mortality rate from age 3 to age 4, as compared to mean
for baseline period X

A significant [P < 0.05] decrease in the log-linear slope
of catch curve for ages 3-5 or 3-6 in pooled gill net data
after correction for selectivity Xc

A decrease in estimated, instantaneous natural mortality
rates for older, fully recruited lake trout or minimally no
significant increase X

Significantly increased gill net catch per unit effort in
areas outside of Zones 3A and 3B X

A reduction [P < 0.05] in the number of lamprey
wounds per 100 lake trout Xd

A corresponding decrease occurs in accumulated
lamprey scars (Stage IV) for given age classes Xd

There were separable increases of 25% or greater in
number of lake trout with no reduction in average
weight harvested; OR X

Sixteen TFM stream treatments achieved or exceeded the standard; six streams did not meet the standard, but foura

of these exhibited substantial reductions ranging from 66.3% - 81%; and 2 streams could not be evaluated due to

pre-treatment high flows.

Eight of nine deltas treated exhibited greater than 87% caged ammocoete mortality in target area; the Boquet wasb

considered partly successful with 73% mortality in the target area.

Catch curves were analyzed by an alternative to the log-linear slope method.  This standard was achieved inc

estimates of survival made by comparison of netting year, and nearly achieved in survival estimates made by

comparison of year classes.

These wounding and scarring standards were achieved for all size classes when no attempt was made to adjust ford

the number of lamprey-vulnerable lake trout in the population; they were achieved for the three smallest of five

size classes when an approximate adjustment was made.
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Summary Chart Comparing Program Results to Comprehensive Evaluation Standards (Continued):

Topic Evaluation Standard

Standard

Achieved

Standard 

Not

Achieved

Standard 

Not

Evaluated

Lake Trout

(Continued)

There were separable increases of 25% or greater in
average weight of lake trout harvested; OR X

There were separable increases of 25% or greater in
number of angler-caught lake trout over 25 inches X

Fishery Response -

Landlocked Salmon

A reduction [P < 0.05] in the number of adult lamprey
wounds per 100 fish Xe

A doubling of 1-lake-year salmon returning to the
Boquet, Saranac and Lamoille Rivers, followed by at
least a doubling of 2- and 3-lake-year fish Xf

No reduction of over 10% in either mean age-specific
length or condition factor Xg

At least a doubling of total Main Lake tributary catch
per equivalent smolt stocked Xh

A progressive increase in the proportion of older fish in
the tributary catch after the initial increase in age 3+ (2-
lake year) fish X

No serious negative impact on rainbow smelt due to
increased landlocked salmon predation that could not be
compensated for by decreased stocking X

Fishery Response -

Steelhead

A reduction (P <  0.05) in adult lamprey wounds per
100 fish Xi

At least a doubling of the catch of age 3+ fish in the
Saranac River X

Landlocked salmon wounding was significantly reduced for the Main Lake basin only, not the Inland Sea /e

Malletts Bay basins. 

The doubling was clearly achieved in the Boquet and Saranac Rivers.  Results for the Lamoille River weref

ambiguous.  Sandbar Bridge area sampling indicated partial achievement of the standard.

An inconsistent exception to achievement of this standard were reductions in Main Lake condition factors byg

approximately 20-33% for two size classes of landlocked salmon less than 532 mm as assessed by creel survey and

the Lake Champlain International Fishing Derby.

This rating was based on Saranac River fall returns and Main Lake creel census results.  Spring Saranac Riverh

returns did not achieve criteria, but spring tributary fisheries may not be reliable indicators of this parameter.

Pooled angler diary data from Main Lake tributaries exhibited a near doubling (from .085 to .166) in mean catch

per angler hour supporting the rating.

The number of wounds per 100 fish decreased 83%, but could not be tested for significance due to small samplei

size.
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Summary Chart Comparing Program Results to Comprehensive Evaluation Standards (Continued):

Topic Evaluation Standard

Standard

Achieved

Standard

Not

Achieved

Standard 

Not

Evaluated

Fishery Response -

Brown Trout

A decrease [P <  0.05] in lamprey wounds per 100 fish
on age 2+ and 3+ brown trout Xj

An increase in estimated survival between age 2+ and
3+ brown trout Xk

An increase in catch per fish stocked, as indicated by
creel census results Xl

Impacts on Forage

Fish - Rainbow Smelt

Catch-per-unit-of-effort is not lower [P <  0.05] at all
sampling stations than in the same months as in
previous years for the four consecutive years at all
stations sampled X

Salmonids and walleye show no consistent and
significant changes in selection of either prey species or
sizes; Index of Relative Importance of smelt does not
fall below 80% during summer sampling periods. Xm

Length-at-age of smelt from midwater trawls in August
indicates no significant change [P <  0.05], and that
mean length-at-age for all age classes has not changed Xn

No 25% or greater decrease in survival rate compared to
1984-1985 and 1987 accompanied by an increase in
total mortality over the last four years of sampling X

Angler/cooperators demonstrate no significant change
[P <  0.05] in catch per unit of effort and/or in size
distribution of smelt caught Xn

The male:female ratio shows no consistent decreases
over the period of sampling. X

Insufficient data existed to determine whether a decrease in brown trout wounding occurred.j

Length frequency distributions of all brown trout reported caught in the Saranac River creel surveys (spring andk

fall) showed increases in larger, older fish.  However the standard was not achieved based on nearshore

electrofishing samples and fish handled by agents during the Saranac River spring creel survey.

This standard was partially achieved.  Increases were documented in the Main Lake, Malletts Bay and the Inlandl

Sea, but decreases were recorded in the Saranac River.

The Index of Relative Importance could not be calculated as prey in stomachs were not weighed.  Resultsm

regarding size selection were ambiguous.

These standards anticipated predatory impacts would cause increased mean lengths.  Significant differences inn

sizes occurred, but they were decreases.  Therefore, it has been determined that the standards were achieved.
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A Comprehensive Evaluation of an Eight-Year Program of Sea Lamprey Control
in Lake Champlain

I.  Introduction

A.  Concept / Purpose

Overall, this report is a comprehensive assessment of the efficacy of sea lamprey
reduction, the impacts of TFM and Bayer 73 treatments on nontarget species, the effects of sea
lamprey reduction on the characteristics of certain fish populations, the sport fishery response to
sea lamprey control and the impacts of improved salmonid survival on forage fish.  It furnishes a
benefit:cost analysis for the program.  Its purpose is to provide the basis for the formulation of
long-term policy and strategies for the mitigation of the adverse effects of sea lampreys in Lake
Champlain.

B.  Background

Lake Champlain’s indigenous populations of landlocked Atlantic salmon and lake trout
were rapidly depleted as development in the area progressed during the 1800's.  Early attempts to
re-establish populations of these species through stockings failed, and efforts were abandoned
until the late 1950's and early 1960's.  Then New York and Vermont began stocking lake trout
and salmon that produced a limited fishery.  Realizing the importance of integrated management
of Lake Champlain fishery resources, New York State Department of Environmental
Conservation (NYSDEC), the Vermont Department of Fish and Wildlife (VTDFW), and the U.S.
Fish and Wildlife Service (USFWS) formed the Lake Champlain Fish and Wildlife Management
Cooperative (the Cooperative) in 1973.  The Cooperative soon adopted and implemented A
Strategic Plan for Development of Salmonid Fisheries in Lake Champlain (Fisheries Technical
Committee 1977).  The objectives of this program were to re-establish a lake trout and salmon
fishery, establish a rainbow (steelhead) trout fishery, and maintain the existing harvest of
rainbow smelt.  These objectives set forth numbers and sizes or pounds of fish to be harvested
and numbers of angler trips to be generated for lake trout, landlocked salmon, steelhead and
rainbow smelt.  The Strategic Plan also identified sea lamprey control as a potential future need.

The Cooperative determined sea lamprey were hampering development of the salmonid
fishery in Lake Champlain based on study results described in the Lake Champlain Salmonid
Assessment Report (Plosila and Anderson 1985) and the Lake Champlain Sea Lamprey
Assessment Report (Gersmehl and Baren 1985).  A follow-up report, Salmonid-Sea Lamprey
Management Alternatives for Lake Champlain (Fisheries Technical Committee 1985), developed
and analyzed program alternatives for future management of the lake's salmonids and sea
lamprey.  The Cooperative’s Salmonid/Sea Lamprey Subcommittee recommended initiation of
an eight-year experimental sea lamprey control program.  Objectives included the reduction of
sea lamprey through two rounds of lampricide treatments and an evaluation of responses by the
sea lamprey population and salmonid sportfishery.  The recommendation was reviewed and
adopted by the Cooperative’s Policy Committee. 
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Pursuant to guidelines in the National Environmental Policy Act (NEPA), and the New
York State Environmental Quality Review Act (SEQRA) for preparation of a Draft Environmen-
tal Impact Statement (DEIS), four public scoping meetings were held in New York and Vermont
during October, 1985.  The purpose of those meetings was to review the proposed sea lamprey
control program, and to allow public input concerning issues that should be addressed in the
environmental impact statement.  The DEIS, Use of Lampricides in a Temporary Program of Sea
Lamprey Control in Lake Champlain with an Assessment of Effects on Certain Fish Populations
and Sportfisheries (NYSDEC et al. 1987) was released for public review in 1987.

Three more studies, Evaluation of the Potential Impact of Lampricides (TFM and Bayer
73) on Lake Champlain Wetlands (Gruendling and Bogucki 1986), Analysis of Rhodamine WT
Dye Plume Studies on Lake Champlain, New York, (Myers 1987), and Evaluating Lampricide
Transport in Lake Champlain, (Laible and Walker 1987), provided plume dilution and dispersion
data required to develop mitigation plans to avoid human and/or wetlands exposure to TFM.   A
Final Environmental Impact Statement (FEIS) with the same title as the draft was released on
July 19, 1990 (NYSDEC et al. 1990).  Five permits necessary for application of the lampricides
were negotiated and obtained.  Three of these (a freshwater wetlands permit, a TFM pesticides
permit and a Bayer 73 pesticides permit) were issued by the New York State Department of
Environmental Conservation; one (a freshwater wetlands permit) was issued by the New York
State Adirondack Park Agency; and one (an Aquatic Nuisance Control Permit) was issued by the
Vermont Department of Environmental Conservation.  Subsequent modifications of the
NYSDEC wetlands and TFM pesticides permits were issued on 3/19/92, 4/22/96 and 10/25/96.  
The Vermont Aquatic Nuisance Control Permit was amended on 4/4/91; a new Vermont permit
with modifications was issued on 3/17/92 and subsequently withdrawn by the applicant on
11/1/95; and another new Vermont permit was issued on 10/10/96.  Most modifications were
requested to allow greater effectiveness in treatment of the Poultney / Hubbardton system and for
treatment date changes.  Not all permit changes sought by the Cooperative were approved by
permit-issuing agencies.  The 1996 modifications required the filing of an Environmental
Assessment in accord with NEPA and resulted in the issuance of a Finding of No Significant
Impact.  Substantial bioassay work on a variety of mussel species, the eastern sand darter and the
channel darter was conducted to support requested modifications (Neuderfer 1997).
 

The Lake Champlain Fish and Wildlife Management Cooperative initiated the eight-year
experimental sea lamprey control program on Lake Champlain in 1990. 

Specific objectives of the program, as described in its associated FEIS, were:

a. Achieve an abrupt and substantial reduction in the abundance of parasitic stage sea
lampreys for eight years with two complete treatments of important ammocoete-
producing areas using chemical lampricides TFM and Bayer 73 (5% granular).

b. Monitor and assess the effects of the sea lamprey reduction on the characteristics of
certain fish populations, the sportfishery, and the area’s growth and economy.

c. Upon completion of this program, formulate long-range policy and management
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strategies for minimizing the effects of sea lamprey in Lake Champlain.  Strategies would
include a combination of best available techniques which would provide the optimum
results in terms of fish resource and fishery benefits as well as environmental
compatibility, cost-effectiveness and economic benefits.

Two rounds of treatments were planned for each significantly infested stream and delta.  
From 1990 through 1996 twenty-four TFM treatments were conducted on fourteen Lake
Champlain tributaries, and nine Bayer 73 (5% granular) treatments were conducted on five
deltas.

Stream treatments involved the precise metering of liquid formulation TFM into infested
streams at concentrations ranging from about 1.0 to 9.0 parts per million for a duration of 12 to
14 hours.  Application techniques were described in the FEIS and permit-associated operating
procedures.  During the eight-year, experimental period, a cumulative total of approximately 141
stream miles were treated in this manner.

TFM treatments of the targeted streams occurred in the years designated with check
marks, as shown in the chart, below:

1990 1991 1992 1994 1995 1996
Boquet R. U U
Little Ausable R. U U
Ausable R. U U
Salmon R. U U
Beaver Br. U not treated

Putnam Cr. U U
Lewis Cr. U U
Stone Bridge Br. U not treated

Mount Hope Br. U U
Trout Br. not treated U
Saranac U not treated

Poultney R. U U
Hubbardton R. U U
Great Chazy R. U U

A TFM treatment in Trout Brook could not be undertaken in 1991 because permit
conditions regarding the relocation of a specific number of American brook lamprey (Vermont
threatened species) upstream of the primary application point could not be satisfied.  
Additionally, second-round treatments in Beaver Brook (1994), Stone Bridge Brook (1995) and
the Saranac River (1996) were deemed unnecessary and canceled due to lack of substantial
ammocoete / transformer presence.

Bayer 73 treatments were conducted by a field team comprised of members of the
Cooperative and private sector contractors on the major sea lamprey infested river deltas in the
New York waters of Lake Champlain.  Cropduster aircraft, calibrated to deliver 100 pounds of
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formulation per acre, were used for the application of 63,700 pounds of Bayer 73 (5% granular)
formulation to a total lake area of 637 acres in 1991.  In 1995, a total of 58,300 pounds of Bayer
73 (5% Granular) was applied to 583 acres.

Bayer treatments were coordinated through centralized radio communications involving
the pilot(s), a command boat and other boat crews who marked completed flight swaths.  This
technique also was fully described in permit-associated operating procedures.  Bayer treatments
took place on river deltas as follows:

1990 1991 1992 1994 1995 1996
Boquet Delta U U
Little Ausable
D.

U not treated

Ausable Delta U U
Salmon Delta U U
Saranac Delta U U

A second-round treatment of the Little Ausable Delta was unnecessary due to lack of
ammocoete / transformer presence.

To complete this schedule, many challenges were overcome.  During the first year of
treatments, a radical environmental group moved for injunction of the program in Federal Court
(Elliot v. U.S. Fish & Wildlife Service Civil No. 90-263).  The U.S. Fish & Wildlife Service’s
motion for summary judgment and dismissal of the complaint was granted, and the program
continued.  Later the Poultney River Committee sought a State of Vermont, Rutland Superior
Court Order to stop treatment of the Poultney and Hubbardton Rivers in 1992 (In re: Appeal of
Poultney River Committee Rutland Superior Court, Docket No. S0693-92 RcCa, February 3,
1994).  The Court refused to issue the order, and the treatments were conducted.

Water supply issues created other challenges.  A demanding and complex prior
notification, posting and water supply plan was developed and approved through the permit
process.  It required treatment-year surveys of riparian water users to determine the source of
their supply, and whether they would need an alternate source during and immediately following
treatments when water use advisories were in effect.  Notifications were mailed to all riparians in
the advisory zone, and door-to-door notification of those who used stream or lake water were
conducted within a few days preceding each treatment.

Thousands of gallons of commercially bottled water were delivered to affected riparians
for potable use.  Bulk tank trailers were deployed in central locations to provide household water
for purposes other than cooking and drinking.  Where expedient, arrangements were made for
affected riparians to use nearby state or other public facilities for obtaining water, showering, etc.
during advisory periods.  Activated charcoal filtration systems were installed in some instances at
program expense where delivery of commercially bottled water would have been infeasible or
undesirable.  Agricultural users were supplied with water for livestock from bulk water tankers
and other means.  Notably, a herd of approximately six hundred cattle was watered for nearly two
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weeks during each treatment of the Great Chazy River by transporting lake water from an
unaffected area and pumping it into the farmer’s water supply pump-house (isolated from
adjacent lake water inflow via a custom-designed pipe cap) with a large-capacity, special-
purposes tanker truck.  To limit exposure to treated water, electric fencing was installed in some
cases and/or cattle were moved by sea lamprey control personnel.

The first Great Chazy River treatment had to be deferred until after 1990 when the
Village of Champlain switched their municipal water supply from the river to a well field.  An
agreement with the Georgia-Pacific Company, which uses about 3.5 million gallons of water per
day drawn from an intake near the mouth of the Saranac River, also had to be reached before
treatments of the Saranac River or delta could take place.  The agreement involved connecting
the Georgia-Pacific Company to the City of Plattsburgh municipal water supply at the expense of
NYSDEC.

More challenges were met through the arrangement and implementation of numerous
special studies to determine the degree of any adverse impacts associated with the program.

The Cooperative anticipated a need to objectively measure the success of the
experimental sea lamprey control program.  To facilitate this evaluation, A comprehensive plan
for evaluation of an eight year program of sea lamprey control in Lake Champlain (Engstrom-
Heg et al. 1990, Appendix A) was developed before treatments were initiated.  The evaluation
plan outlined measures for assessing the control program’s effects on sea lamprey abundance,
salmonid populations, the sportfishery response, the rainbow smelt forage base and the economy
of the Lake Champlain Basin.  This report responds directly to all evaluation standards laid out in
the comprehensive evaluation plan.  By doing so, it fully addresses FEIS ‘Objective b’, and it
facilitates accomplishment of ‘Objective c’, as stated above.  In addition to the topics outlined in
the evaluation plan, this document also reports program-related adverse impacts to nontarget
organisms as specified in permits issued for the project by regulatory agencies.

The substance of this report is contained in five major sections labeled, (II) Efficacy of
Lamprey Reduction, (III) Nontarget Species Impacts, (IV) Salmonid Population and Sport
Fishery Response, (V) Impacts on Forage Fish and (VI) Benefit Cost Analysis.  These sections
are followed by documentary sections titled, (VII) List of Preparers, (VIII) Literature Cited and
(IX) Appendices.  Each of the first five sections begins with an abstract summarizing the effects
of sea lamprey control on its subject matter.  Section III presents considerable information,
supplemental to the comprehensive evaluation plan, describing the effects of sea lamprey control
on nontarget organisms.  Sections II, IV, V and VI, address each of the numerous comprehensive
evaluation standards.  These standards appear in boldface italics for easy recognition.  The
standards follow descriptive headings that provide summary information on what parameters
were considered and/or techniques applied.  Occasionally other important results, for which no
evaluation standard was developed, are presented.  In these instances, the lack of an associated
standard is indicated.
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II.  Efficacy of Sea Lamprey Reduction

Abstract
Sea Lamprey Larval Assessment

Larval sea lamprey assessment included monitoring population abundance before, during
and after control treatments on streams and deltas inhabited by sea lamprey.  Evaluation of
treatment success included measures of abundance of residual sea lamprey after a chemical
treatment had been conducted and bioassays of caged ammocoetes.  Other sea lamprey
assessments included immediate, post-treatment mortality counts; documentation of re-establish-
ment of sea lamprey larvae in streams after treatment, monitoring growth rates of sea lamprey in
various streams, estimating relative abundance and distribution within streams, and monitoring
streams that have no known sea lamprey populations, but do have suitable habitat for spawning
sea lamprey adults and larval development.

TFM Treatments - Post-treatment electrofishing surveys at index stations on TFM treated
rivers were conducted to determine the number of lamprey that survived previous TFM
treatments (“residual sea lamprey”).  The evaluation standard called for a reduction in catch rate
of sea lamprey larvae at index stations to less than 10% of pre-treatment catch rates.  After the
1990 treatments, four of seven rivers treated met the evaluation criteria.  One did not, and two
were unable to be evaluated, based on the absence of pre-treatment data because high flows
prevented population density surveys prior to the scheduled treatment.  During the 1991
treatments, Stone Bridge Brook received a successful treatment, and reestablishment of sea
lamprey larvae has not been recorded to date.  The treatment of Mount Hope Brook, however,
did not meet the evaluation criteria for a successful treatment.  During the 1992 and 1994 TFM
treatments, two of the four rivers treated and four out of six rivers treated, respectively, received
treatments which met the criteria for success.  The treatments of five rivers during 1995 and 1996
were all successful.

Bayer 73 Treatments - Bioassay cages were used as an indicator of treatment success
during Bayer 73 treatments on deltas in Lake Champlain.  Larval sea lamprey were placed in
cages in various parts of the treatment area and outside the treatment zone.  Treatment-zone, live-
cage mortality on four of the five deltas treated with Bayer 73 (5% granular) during 1991 was
100%, surpassing the evaluation standard for success of achieving caged ammocoete mortalities
exceeding 50% in at least 85% of the treated area and a mean mortality within the 50%+ zone of
more than 85%.  A mean mortality of 73% was recorded in the Boquet River, which did not meet
the criteria for a successful treatment.  However, significant numbers of animals were killed, and
the treatment was considered partly successful.  During the 1995 Bayer treatments, four deltas
were treated and bioassay cages on all exhibited mortality meeting the standard for successful
treatments.
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Spawning Phase Assessment

Spawning phase sea lamprey were monitored throughout the eight-year control program
through the use of portable assessment traps and by conducting nest counts in index sections of
10 tributaries.  Data were collected on the relative abundance of nests, the numbers of sea
lamprey captured in portable assessment traps and changes in the sex ratio and the size of
animals in the population.  The criteria for evaluation of the spawning phase sea lamprey
included a reduction to 10 - 20% of pre-control levels in the numbers of spawning phase adults
captured in portable assessment traps, and a reduction in the number of sea lamprey nests to 20%
of pre-control numbers.

Portable assessment traps were monitored annually during the sea lamprey spawning run
from 1989 to the present in three Vermont tributaries; Stone Bridge Brook in the Inland Sea,
Indian Brook in Malletts Bay, and Lewis Creek, in the Main Lake basin.  Lewis Creek has been
monitored annually since 1981, and the others were monitored annually since 1989 and
intermittently prior to 1989.  There were substantial reductions in the number of animals captured
in all three streams meeting the evaluation criteria of reductions of 80 to 90% from pre-control
levels.  There was no significant shift in the sex ratio of sea lamprey in any of the three
tributaries.  A significant (P# 0.05) increase in the mean weight of sea lamprey was seen in
Lewis Creek, but no significant mean weight difference occurred in Indian or Stone Bridge
Brooks.

Nest count data were collected on a yearly basis beginning in 1983.  A reduction in the
number of sea lamprey nests to less than 20% of pre-control levels was not achieved in any of the
rivers monitored. 

A.  Larval Sea Lamprey Investigations

1.  Post-treatment Mortality Estimates in TFM-Treated Streams

No Standard:  Engstrom-Heg et al. (1990) established no mortality count evaluation
standard.  However, post-treatment mortality estimates in treated streams provide
useful indicators of treatment effectiveness, and are considered here based on their
own merits.

Dead, resident sea lamprey were often the first and most obvious indicator of an effective
stream treatment.  Although not associated with an evaluation standard, mortality counts after
stream TFM treatments helped quantify relative treatment effectiveness on target lamprey. 
Additionally, they provided peripheral information such as which portions of sea lamprey habitat
were most densely populated.  A randomized sampling scheme intended to provide quantitative
estimation of sea lamprey mortality on deltas resulting from Bayer 73 (5% granular) treatments
was attempted in 1991.  However, the technique was determined to be inadequate for obtaining
reliable estimates of sea lamprey mortality, and the widely variable results (Nashett 1992) are not
further discussed here.

To facilitate the evaluation of stream treatment effectiveness in various parts of each river
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system, the streams were divided longitudinally into numerous sections based mainly upon
changes in physical characteristics of the stream, the most important of these being gradient
changes.  In some cases roads or rail crossings marked the section endpoints.  Stream station
boundaries were marked on specially prepared topographic maps and personnel involved in the
target/non-target mortality surveys were briefed on the recognition of section boundaries and
methodology to be used in recording the data, as well as the collection and handling/preservation
of specimens.  Stream treatment maps listing the survey sections, numbered in increasing order
from the application point to the mouth, are presented in Appendix B.

Permit conditions mandated that non-target mortality surveys be conducted throughout
the treatment zones of each stream.  The day after the TFM treatment block had passed from the
stream, crews were sent out to record and/or collect non-target mortalities of fish or amphibians. 
These personnel were also instructed to record the extent of the “target” sea lamprey mortality
either by direct tally (of dead lamprey) or, in cases of extremely high numbers, by estimation. 
Accuracy of counts and estimates was affected by depth, water clarity, discharge and scavengers
that consumed dead sea lamprey before they could be tallied.  In order to evaluate species
composition as well as age, growth and percent transformation, an unbiased sample of 200 dead
lamprey were also collected if possible.

Mortality count surveys are discussed below.  Generally, surveys showed highest lamprey
numbers downstream from primary spawning sites.  This result can be attributed to larval
migration during the first few years after spawning.  Summary tabular data are presented in
Table 1.  

Boquet River

The first treatment of the Boquet River was conducted on September 11, 1990, with the
application of TFM to approximately 2.6 miles of stream habitat.  To assess the lamprey kill, the
river was divided into eight river segments and one delta segment.  Adult spawning habitat was
limited to section 1.  Post-treatment target mortality surveys indicated that the larval population
was concentrated in sections 6, 7, and 8 in the lower portion of the river, where over 83% of the
mortality estimate of over 6,300 sea lamprey was made.  This same section of river was treated
again with TFM on September 13, 1994, and resulted in a tally of over 6,500 sea lamprey. 

Little Ausable River

Application of TFM was started on September 13, 1990, when approximately 6.0 miles of
the river were treated.  The sea lamprey population in the Little Ausable River reflects the
physical habitat conditions, which are ideal for larvae in the lower half of the treated zone.  The
river was divided into eleven assessment sections.  Adult sea lamprey spawning habitat was
located primarily in the upper portion of section 3 and throughout all of sections 4, 6, and 7. 
Post-treatment surveys indicated that the bulk of the larval population (92% of approximately
122,000 sea lamprey killed) occurred downstream in sections 9 and 10.  The same segment of the
Little Ausable River was treated again with TFM on September 15, 1994.  A mortality count of
over 38,000 sea lamprey was recorded during a post-treatment mortality survey of the treatment



10

zone on September 16, 1994.

Ausable River

Application of TFM was conducted on September 15, 1990, and most of the
approximately 6.0 miles of the river below Rainbow Falls at Ausable Chasm and an additional
0.5 mile of the tributary Dry Mill Brook were treated.  Because of the unanticipated variable flow
patterns in the multi-channel lower portion of the Ausable River, a lethal TFM block did not
move completely through the south fork of the river channel and an effective treatment through
this portion of the Ausable River was not achieved.  Survey results showed significant numbers
of sea lamprey survived treatment in the south fork of the Ausable River.  Adult spawning habitat
was concentrated in sections 2-6.  Post-treatment surveys indicated a major concentration of the
lamprey larval population (82%) occurs in sections 9-11B.  A count estimate of about 24,500 sea
lamprey was made after this treatment.  The same portions of the Ausable River and Dry Mill
Brook were again treated with TFM on September 17, 1994.  Approximately 69,000 sea lamprey
were tallied after this treatment. 

Salmon River

Application of TFM took place on September 17, 1990, and approximately 4.0 miles
were treated.  Very little reduction in the TFM concentration was observed and treatment
personnel felt that minimum lethal concentration was carried to the mouth.  For assessment
purposes the river was divided into eight sections.  Adult spawning habitat is concentrated
primarily in section 3 with some nesting occurring in sections 2, 4, and 7.  Post-treatment surveys
recorded approximately 65,000 dead lamprey and indicated that a major concentration of the
larval population (89%) occurred in sections 3-5.  This section of the Salmon River received a
second TFM treatment on September 19, 1994 resulting in an estimated 64,000 dead lamprey.

Beaver Brook

Application of TFM to this stream was conducted on September 19, 1990.  Plans called
for treating the lowermost 2.5 miles of Beaver Brook.  Due to extremely low flow conditions
during the scheduled treatment period, the decision was made to move the application point
downstream, and approximately one mile of the brook above lake level was treated.  Some adult
spawning habitat, but very little ammocoete habitat, occurred above the relocated application
point.  The stream was divided into six sections to facilitate surveying and collection of post-
treatment results.  Post-treatment surveys indicated the highest mortality (88%) occurred in
sections 3 and 4 and recorded an estimated treatment zone total of about 1,000 dead lamprey.  No
treatment of this stream occurred in 1994 because electrofishing surveys indicated very few
transformers were present.

Putnam Creek

Putnam Creek was treated with TFM on September 20, 1990, and about two-thirds of the
approximately 4.8 miles of river below the primary application point was exposed to TFM at
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greater than or equal to the Minimum Lethal Concentration (MLC) for sea lamprey.  Although
adult spawning habitat occurs from section 1-10, the major spawning concentration occurs in
sections 6-10.  Larval habitat is sparse above section 9, but large amounts of prime habitat occur 
from section 10 downstream to the mouth.  Post-treatment surveys tallied an estimate of over
30,000 dead sea lamprey in 1990, and indicated that the bulk of the larval mortality occurred in
sections 11 and 12.  The same segment of Putnam Creek was again treated with TFM on
September 22, 1994.  MLC was achieved in most of the treated segment, and just under 21,000
sea lamprey were estimated killed.

Lewis Creek

Application of TFM to this stream was started on September 23, 1990, and completed on
the 24th.  Approximately 9.4 miles of the stream were treated.  Lewis Creek was divided into 14
sections from the application point down to Lake Champlain for post-treatment surveys.  Over
92% of the sea lamprey larval mortality (estimated at approximately 26,000 individuals, total)
occurred below section 5.  Lewis Creek was treated again with TFM on October 5, 1994.  The
primary application point was moved downstream and the treatment covered approximately 7.0
miles of stream.  An estimated kill of over 41,000 sea lamprey resulted.

Stone Bridge Brook

Approximately 2.9 miles of Stone Bridge Brook were treated with TFM once during the
experimental program on September 17, 1991.  The estimated kill of approximately 500 sea
lamprey was lower than anticipated.  A high percentage of transformers in the sample collections
and fewer younger animals than expected indicate that low survival rates may be a limiting factor
affecting the size of the larval population in this stream.  No 1995 treatment was conducted as
surveys indicated no recolonization of sea lamprey.

Mount Hope Brook

This stream was treated with TFM on September 20, 1991 and again on September 8,
1995.  Approximately 1.3 miles were treated each year.  The brook was divided into five sections
to assess the target/nontarget mortality.  Sea lamprey spawning habitat was present in the
uppermost treated portion of the brook below an impassable waterfalls, with the majority of
larval habitat occurring in the lower 1.0 mile of the treated segment of the brook.  Mortality
assessment crews estimated approximately 27,000 and 11,000 sea lamprey were killed in 1991
and 1995, respectively.

Saranac River

TFM treatment of 3.3 miles of the Saranac River began on September 14, 1992.  The
river was divided into five sections to assess the target/nontarget mortality.  Sea lamprey
spawning habitat was present throughout most of the river below the barrier created by a dam at
Imperial Mills with the majority of the larval habitat occurring in the lower one-half mile of the
river.  Most of the lamprey kill was observed in this portion of the river.  During the evening
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hours of the day of treatment, hundreds of ammocoetes were observed in the lower section of the
river swimming and drifting with the current toward Lake Champlain.  Crews also observed a
resident flock of approximately 100 mallards and several hundred gulls feeding on the
ammocoetes.  During the following day’s assessment survey, after this heavy predation, fewer
than 400 lamprey were counted.  Extreme flooding destroyed larval lamprey habitat to the degree
that a second treatment planned for 1996 was deemed unnecessary and canceled.

Poultney River

Approximately 10.5 miles of the Poultney River was treated with TFM on September 23,
1992.  The lampricide was applied at a very low concentration of 0.8 times minimum lethal
concentration of TFM as mandated by pesticide use permits.  Although sea lamprey spawning
habitat is mainly restricted to the 0.5 mile segment of stream below the dam at Carver’s Falls,
larval habitat extends downstream for a distance exceeding eight miles.  The river was divided
into eight sections for mortality assessment purposes.  Sea lamprey spawning habitat is present in
the upper 1.0 mile portion of the river below the barrier, with the majority of ammocoete habitat
occurring in the middle portion of the river.  Pre-treatment surveys have shown the highest
densities of larval sea lamprey occur in the vicinity of the Coggman Bridge, located 3.5 miles
below the sea lamprey barrier.  The chemical block of TFM was well below MLC when it passed
through the middle portion of the stream.  As a result, a low mortality count (just under 200
individuals) was recorded during a survey of the entire treatment zone.

The second, more effective treatment of the same reach of the Poultney River began on
October 30, 1996 under modified permit conditions.  This treatment resulted in an estimated kill
of approximately 7,000 sea lamprey.

Hubbardton River

The Hubbardton River, a tributary of the Poultney, was treated with TFM on September
25, 1992.  Approximately 2.0 miles were exposed to TFM treatment.  The 1.0 mile stretch of
river below the TFM application point is prime sea lamprey spawning habitat.  Extensive sea
lamprey larval habitat occurs in the lowermost 0.5 mile.  Prior to the treatment the river was
divided into four sections for assessment purposes.  Survey personnel recorded lower sea
lamprey mortality than expected (less than 200 animals).  Extremely turbid conditions reduced
visibility and lowered counting and collection efficiency.  

A second treatment of the Hubbardton River took place on October 30, 1996.  This time
the primary application point was moved downstream and only 0.5 mile was treated.  Rainfall
during the treatment resulted in excessive turbidity during the post-treatment mortality count
survey on October 31, 1996.  The poor visibility again resulted in a low mortality count of sea
lamprey (only 20 individuals).

Great Chazy River

The first treatment of the Great Chazy River began on September 29, 1992, and most of
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the treated 20.6 miles were exposed to concentrations of TFM greater than or equal to MLC.  The
river was divided into 13 sections for assessment purposes.  This lampricide treatment resulted in
the largest kill of sea lamprey (estimated at approximately 133,000) of any stream treated during
the experimental period, many of which were undergoing transformation.  The majority of the
lamprey kill occurred in a four mile, slow moving stretch of the river located 12 miles above the
river mouth.

The Waterworks Dam, located approximately 7.0 miles upstream from the mouth, was
reconstructed prior to the 1995 spawning run to serve as a sea lamprey barrier.  However, after
September, 1992 two spawning migrations of sea lamprey had the opportunity to challenge
temporary obstructions placed at the site to impede upstream passage before the same 20.6 mile
reach of the Great Chazy River was treated with TFM a second time on September 12, 1996. 
MLC was carried throughout virtually the entire treatment zone.  This TFM treatment resulted in
a kill of approximately 23,000 sea lamprey, very few of which were undergoing transformation.

Trout Brook

In 1991, a scheduled treatment of Trout Brook was canceled in compliance with permit
conditions regarding the relocation of a specific number of American brook lamprey, classified
as threatened in Vermont, from the proposed treatment zone to a location upstream of the
application point.  During the second round of TFM treatments, the special permit conditions
were met, and TFM treatment of Trout Brook occurred on September 11, 1995.  Approximately
0.5 mile received an application of TFM.  A mortality count of less than 200 sea lamprey was
recorded.

2.  Sea Lamprey Residual Abundance, Larval Re-establishment and New Colonization 

a.  Standard 1:  A dramatic reduction in larval sea lamprey populations in treated
streams.  A stream TFM treatment will be considered “successful” if post-treatment
population densities at index stations, as indicated by relative abundance or removal
type population estimates, do not exceed 10 percent of pre-treatment values.

Materials and Methods

Residual sea lamprey larvae, representing escapement from previous treatments, were
sampled from tributaries following treatments.  Electrofishing surveys were conducted at index
stations (Appendix C) using a 250 volt direct current (DC) generator mounted in a canoe. 
Electrofishing surveys also documented re-establishment of larval sea lamprey one year after
most treatments.  However, re-established lamprey were separable in the samples from residual
lamprey as determined by aging through length-frequency analyses.  These analyses also allowed
determination of growth rates among year classes of re-established lamprey.  Electrofishing
surveys were also conducted in streams in 1991-1993 and 1996-1997 where larval habitat is
present, but where populations of sea lamprey were not known to occur (“sea-lamprey-negative
streams”).
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Results  

Thirteen Lake Champlain tributaries were treated during the first round of TFM
treatments conducted from 1990 through 1992.  Greater than 90% reduction in catch of residual
sea lamprey larvae was indicated by relative abundance indices in seven of eleven streams.  Due
to high flows, pre-treatment surveys could not be conducted on the Boquet River and Beaver
Brook, before the 1990 treatments.  Sea lamprey population densities at index stations, as
indicated by relative abundance were not reduced by greater than or equal to 90 percent of pre-
treatment levels in the Ausable (41.9% reduction), Mount Hope Brook (66.3%  reduction), the
Saranac River (76.4% reduction) or in the Poultney River (15.3% increase) during the first round
of treatments (Table 2).

In the second round of TFM treatments, from 1994 through 1996, eleven streams were
treated.  Treatments were not conducted on Beaver Brook, Stone Bridge Brook or the Saranac
River based on very low levels of larval lamprey present in surveys preceding the second round.
However, Trout Brook was treated for the first time during this round as special permit
conditions regarding the pre-treatment transfer of American brook lamprey to an upstream
location could be satisfied.  Over 95% reduction in residual lamprey larvae catch was recorded in
post-treatment surveys of eight streams treated in this round and reductions in a ninth stream, the
Hubbardton River, approached 95% (94.4%).  Only two second-round stream treatments did not
achieve the criteria for success, although substantial reductions in larval lamprey densities were
documented.  These were the Boquet River and Putnam Creek where the post-treatment
reduction in catch rates were 81% and 69.1% respectively (Table 2).

Extensive sampling on a number of streams allowed comparisons of densities within
streams.  These data are presented in Appendix D.  Data are expressed as CPUE.  Collections
were standardized to ½ hour sampling periods.  Following the 1990 treatments sampling
protocols were revised, resulting in more extensive sampling on some tributaries.  The letters 
“ns” indicate a plot that was not sampled in a particular year, due to accessability, poor shocking
conditions, and time/personnel constraints. 

Adult lamprey have successfully spawned and re-established larval lamprey in all but two
TFM-treated tributaries one year after treatment.  The exceptions were Stone Bridge Brook
(where there is no evidence of ammocoete production since 1991) and Trout Brook (where no
newly produced ammocoetes have been found since 1995).  Often no re-establishment is
documented the year following treatment, probably because young-of-year sea lamprey are
difficult to locate and sample.  Instead, re-establishment in the year following treatment is
determined by aging through length-frequency analyses in later collections.  This may explain
why, as of 1997, none were found in the Poultney/Hubbardton or Great Chazy Rivers following
the 1996 treatments (Table 3). 

Growth rates of re-established ammocoetes (Table 4) were used to predict the age at
which ammocoetes would begin metamorphosis for each stream.  This is important in the 
scheduling interval of any future TFM treatments.  The minimum size of ammocoetes 
from earlier collections that had undergone metamorphosis (transformers) was as follows: 
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Salmon River - 120 mm, Ausable River - 127 mm, Little Ausable River - 127 mm, Lewis Creek -
126 mm, Putnam Creek - 130 mm, Boquet River - 133 mm, Poultney River - 120 mm, and Great
Chazy River - 135 mm.  Growth rates of re-established larvae after four years of stream growth
indicated that ammocoetes would require one or more additional years of growth in order to
begin metamorphosis.  The predicted age for metamorphosis was 4+ to 5+ for ammocoetes in
most streams.  In the Poultney River apparent growth rates indicated that metamorphosis may
possibly begin after 3 to 4 years of stream growth.

Nineteen presence / absence electrofishing surveys (some surveys in 1992 also involved
use of Bayer 73) were conducted in streams determined to be sea-lamprey-negative before
initiation of the experimental program.  Crews sampled the Mettawee River, Mullen Brook and
two small tributaries of the Great Chazy River in 1991; the Mill River, and Otter Creek in 1992;
Sax Brook (a tributary of the Rock River in Vermont) and Wallbridge Stream (a small tributary
of the Pike River in Quebec) in 1993; Coggman Creek, Horton Brook, and three small, unnamed
tributaries in the vicinity of Benson, VT in 1996; Corbeau Creek (a small tributary of the Great
Chazy River), the Little Chazy River and Coggman Brook (a tributary of the Poultney River) in
1997.  During this period the LaPlatte River was surveyed three times, in 1992, 1993, and 1997.

New colonization by sea lamprey was documented for the first time in Mullen Brook near
Port Henry, New York.  Until this discovery in early December 1991, the American brook
lamprey had been the only lamprey species recorded for this stream.  In November 1993, sea
lamprey larvae were also found for the first time in the La Platte River in Shelburne, Vermont.
Electrofishing surveys in 1997 on the La Platte River confirmed the presence of sea lamprey
larvae as well as the presence of silver lamprey for the first time.

Discussion

The majority of post-treatment survivors were older ammocoetes.  When post-treatment
surveys were conducted again the following year,  the majority of residuals from the prior year’s
treatment had transformed.  Transformers were not found during surveys conducted prior to mid-
July, when transformation begins.  During treatments, on-site observations of habitat changes,
potential groundwater infusion points, etc., combined with the standard, careful monitoring and
recording of TFM concentrations, provided a basis for explaining lack of treatment success in
some cases.  Reasons why first round treatments of the Ausable, Saranac and Poultney Rivers
and the second round treatment of Putnam Creek did not meet the “success” criteria for lamprey
population density reduction follow.

 Because of the variable flow patterns of the Ausable River, a lethal TFM block did not
move completely through the south fork of the river channel.  An effective treatment through this
portion of the river was not achieved in 1990.  Survey results showed substantial numbers of sea
lamprey survived treatment in the south fork of the Ausable River.

Electrofishing surveys, conducted on the Saranac River on October 14, 1992 following a
TFM treatment on September 14, 1992, revealed reductions in catch rates of 100 percent at six
index stations.  However, treatment effectiveness at two stations was poor with reductions of
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only 8-22 percent.  Stations one and two, where reductions were less, are located in a backwater
area approximately 300 yards upstream from the mouth.  It is likely that the TFM did not reach
those areas as the movement of water in and out is extremely sluggish.

 Sea lamprey larval populations were surveyed on the Poultney River before and after
September 23, 1992 TFM treatment.  Post-treatment surveys were conducted during June of
1993.  A total of 19 stations were sampled by electrofishing.  Before treatment, the overall catch
rate was 13.05 per hour.  After treatment the catch rate increased to 15.05 per hour, but the
difference was not statistically significant (t-test, P < 0.05; Gersmehl 1993).  The 1992 treatment
of the Poultney River was largely ineffective in reducing the sea lamprey population due to
compliance with especially restrictive permit conditions that prevailed in 1992.  Treatment staff
sought and received a modified permit before the 1996 treatment.

 During the 1990 treatment of Putnam Creek, attenuation of the chemical bank was noted
in the lower river which resulted in significant numbers of mostly large ammocoetes surviving
the treatment, although this treatment met population-density-reduction success criteria.  Several
wetlands occur in the vicinity of Putnam Creek and substantial ground-water infusion is the
probable cause for the survival of the ammocoetes recorded after treatment in 1990 and for not
achieving a “successful” treatment in 1994.  However, electrofishing surveys conducted
following the second round TFM treatment showed substantial reductions at some index stations. 
During pre-treatment surveys on two stations, conducted on August 3, 1994, 184 and 132 sea
lamprey were collected.  When the two plots were resurveyed following treatment no lamprey
were observed or collected in either station, indicating that the percent reduction in these two
plots approached 100%.

In sixteen of twenty-four treatments conducted during the experimental program,  post-
treatment larval lamprey population densities at index stations, as indicated by relative
abundance population estimates, did not exceed 10 percent of pre-treatment values, and
therefore, met this “success” criteria.  Six stream treatments did not achieve this level of success. 
However, substantial reductions ranging from 66.3 % to 81% occurred after four of these six
treatments.  First round treatments of the Ausable and Poultney Rivers did not produce desirable
reductions in lamprey population densities, and two other treatments could not be assessed
against this criterion because of a lack of pre-treatment surveys.  TFM treatments caused a
dramatic reduction in larval sea lamprey populations in the majority of treated streams, leading to
the overall conclusion that this standard was achieved by the program.
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3.  Live Cage Bioassays During Bayer and TFM Treatments.

a.  Standard 2:  Significant reductions in larval sea lamprey populations on delta
areas treated with Bayer 73.  A delta Bayer 73 treatment will be considered
“successful” if caged ammocoete mortalities exceed 50 percent in at least 85 percent of
the targeted area, and if mean mortality within the 50+ percent zone exceeds 85
percent.  Treatments that kill significant numbers of ammocoetes but that fall short of
this standard will be considered to be “partly successful”.

Bayer Treatment Live Cages

Bayer 73 (5% granular) treatments were conducted on the Boquet, Little Ausable,
Saranac, Salmon and Ausable River deltas in 1991.  Two to four live-cages (Figure 1) were
placed in the treatment zone of each of these deltas before treatment as “test” cages, and one
control cage was placed outside the designated treatment zone on each delta, except for the
Boquet delta.  Two control cages were used on the Boquet in 1991.  Twenty larval lamprey were
placed in each cage.  Staff recovered all twenty lamprey from only one control cage on the Little
Ausable delta and two test cages of the Salmon delta.  Most, but not all lamprey were recovered
from all other cages. 

Similar live cage testing was done during the second round of Bayer treatments in 1995,
except that the Little Ausable Delta was not treated due to a lack of sea lamprey recolonization
after the first round of treatments, and no control cages were deployed on any of the deltas.  

One hundred percent of recovered, test-cage lamprey were killed on the Little Ausable,
Saranac, Salmon and Ausable River deltas in 1991, and no control cage mortality occurred
(Table 5).  These treatments fully met the live-cage evaluation standard for success.  Only 73%
of the lamprey recovered from test cages exposed to the 1991 Boquet delta treatment were killed,
and 2.6% of the lamprey recovered from the Boquet’s two control cages were killed.  This latter
treatment was judged “partly successful” in accordance with the evaluation standard.   

In 1995 full recovery of caged lamprey occurred only on the Boquet delta.  Two live
cages were lost off the north fork of the Ausable River and only about two-thirds of the
individual lamprey placed in cages on the Salmon River delta were recovered.  However 96%
and 87% of the lamprey recovered from the Ausable and Salmon River deltas were killed and
100% of those recovered from cages on the Boquet and Saranac deltas were killed.  Therefore, all
1995 Bayer treatments were deemed successful (Table 5).
  

TFM Treatment Live Cages

Though not associated with an evaluation standard, live cages (Figure 1) containing sea
lamprey ammocoetes and/or transformers were placed in three TFM treated rivers in 1990, 1994
and 1996.  They served as an immediate check on treatment effectiveness and supported data
collected later in post-treatment electrofishing surveys.

In 1990 transformers were mixed in with ammocoetes in each live cage deployed on the
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Boquet and Ausable Rivers.  Fifteen transformers were placed with 20 ammocoetes in each of
two live cages deployed on the Boquet River, and 10 transformers were placed with 10
ammocoetes in each of seven live cages on the Ausable river.  The 1990 Little Ausable River
treatment was evaluated with live cages containing only sea lamprey ammocoetes (20 in each of
two cages).  Mortality in the Boquet was 100 % in one cage and 87 % in the other.  In the
Ausable 75 % of the ammocoetes in cages placed in the north fork died while 70% of those
placed in the south fork died.  Mortality of ammocoetes on the Little Ausable was 100 % in both
cages (Table 5).

The three stream treatments evaluated via this methodology in 1994 were the Little
Ausable, Ausable and Salmon.  Three live cages, each containing 20 ammocoetes were deployed
in each before treatment.  Following treatment, 100% mortality was documented in each cage
(Table 5).

In 1996, three live-cages were placed in the Great Chazy, and five live-cages were placed
in both the Poultney and Hubbardton Rivers before TFM treatment.  Twenty ammocoetes were
put into each cage, and in each river, one cage was placed outside of the treatment zone as a
control.  One hundred percent mortality occurred in all test cages, and no mortality occurred in
any of the control cages (Table 5).

B.  Spawning Phase Assessment

1.  Trapping Results

a.  Standard 3:  Substantial reductions in the numbers of adults spawning in Lake
Champlain tributaries.  [No percentage criteria were established by Engstrom-Heg et
al.; however it was noted “After chemical lamprey control was implemented in the late
1950's in Lake Superior, lakewide catches of spawning run sea lampreys at electrical
barriers dropped to and remained at between 10 and 20 percent of pre-control levels.”] 

Data on relative abundance of spawning phase sea lamprey adults have been collected on
various streams before and throughout the eight-year experimental program.  Portable assessment
traps, fyke nets, and in the case of the Great Chazy River in New York, permanent traps, have
been used to collect data on the numbers of sea lamprey spawning in various Lake Champlain
tributaries.  

Three Vermont streams, Stone Bridge Brook, Indian Brook, and Lewis Creek have been
monitored each year since 1989  (Table 6;  Figure 2).

There has been a marked decline in the numbers of sea lamprey trapped during the spring
spawning runs in these three streams over the eight-year experimental program.  Comparing the
1989 and 1997 data, the number of spawning-run, adult sea lamprey trapped in Stone Bridge
Brook, Indian Brook and Lewis Creek decreased to 1.9%, 13.1% and 9.7% of pre-control levels,
respectively.

Pre-control versus post-control comparisons were not made on the Great Chazy River. 
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Trapping began there in 1993 using portable assessment traps to determine the abundance of
spawning phase sea lamprey, and to assess the movement of lamprey around the Old Waterworks
Dam in Champlain, New York.  A permanent trap was developed in 1995 when the dam was
reconstructed to serve as a sea lamprey barrier.  Since 1993 numbers of adult, spawning-run sea
lamprey trapped have ranged from a low of 223 animals in 1997 to a high of 1,236 animals in
1996 (Table 7).

The evaluation standard (Engstrom-Heg et al. 1990) called for substantial reductions in
the numbers of adults spawning in Lake Champlain tributaries and noted that a reduction to
between 10 and 20 percent of pre-control levels occurred in Lake Superior catches at electrical
weirs.  These criteria have been met for Lewis Creek, Indian Brook, and Stone Bridge Brook.  

2.  Population Index Via Size / Sex Ratio Information

In addition to the relative abundance information collected on spawning phase sea
lamprey, data were also collected on sex ratio and size.  Long term data are available for Stone
Bridge Brook in the Inland Sea, Indian Brook in Malletts Bay, and Lewis Creek in the Main Lake
Basin.  

Sex ratio information was collected from trapping data and is presented in Figures 3-5. 
Studies on the Great Lakes have shown a positive correlation between the abundance of sea
lamprey and the percentage of males in the population (Heinrich et al. 1980).  Statistical tests
were run to determine whether there was a significant change in the proportion of males in the
spawning population before and after control.  A t-test was done using data ranging back to 1979,
to compare sex ratios in the populations of spawning adult sea lamprey before and after
treatments began.  No significant change in the sex ratios at Stone Bridge Brook, Indian Brook,
or Lewis Creek was detectable at P = 0.05.  Small sample size may have influenced this
statistical analysis.  

Weight data were also collected on sea lamprey trapped from the three rivers (Figures 6-
8).  Statistical analyses were performed to determine if there was a significant change in the
weight of animals collected before and after treatments.  There was no significant difference in
the mean weight of animals in the spawning population of Indian Brook and Stone Bridge Brook. 
However, Lewis Creek showed significant increases (P < 0.001) in the average weight of
spawning-phase sea lamprey collected following the initiation of sea lamprey control.  

3.  Populations of Spawning Sea Lamprey from Nest Count Index Surveys Conducted on     
     Ten Lake Champlain Tributaries

a.  Standard 4:  A reduction in the numbers of sea lamprey nests tallied at index sites
on Lake Champlain tributaries to 20 percent of pre-control values.

The number of sea lamprey nests observed in sections of ten Lake Champlain tributaries
was used as an index of sea lamprey abundance.  The total length of the index stations in the ten
tributaries was 13.3 miles.  Nest count surveys began in 1983 and continued through the
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experimental control program which concluded in 1997.

Comparing the total number of nests counted in all 10 index tributaries, from 1983
through 1991 to those counted from 1992 through 1997, there was a reduction to 42.6% of the
pre-control average number of nests (Figure 9, and Tables 8 & 9).  The 1991 spawning run was
largely unaffected by the 1990 treatments.  Therefore, the 1991 nest count data were included as
pre-treatment data.  The reductions in the number of spawning phase sea lamprey, resulting from
the treatment of rivers in 1990 is not evident until the 1992 spawning run, because parasitic
phase lamprey spawning in 1991 were in the lake during 1990 TFM treatments.

Major declines in the number of nests on the Great Chazy River are a result of the
construction of the barrier dam in Champlain, New York.   Nest count surveys were conducted
above the barrier dam  before and after construction.  The small number of nests found above the
dam after its completion in 1994 represent escapement above the dam through a side channel,
which has since been blocked.

Overall, the nest count evaluation standard was not attained by the experimental lamprey
control program.
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III.  Nontarget Species Impacts

Abstract

Pesticide use and wetland permits associated with the eight-year experimental sea
lamprey control program contained special conditions requiring the Cooperative to conduct
routine and special-study nontarget species adverse impact evaluations.  The extensive efforts
made to assess nontarget impacts, along with findings that adverse impacts were minimal, are
described here. 

Routine Surveys

Routine post-treatment surveys conducted by crews wading or canoeing treated stream
sections and delta shorelines showed three species of native, nontarget lamprey were affected by
both TFM and Bayer 73 treatments.  Of these, American brook lamprey experienced the heaviest
mortalities.  Survey crews found affected species of nontarget lampreys following the second
round of TFM and Bayer 73 (5% Granular) treatments in all streams and deltas where they found
them after the first round.  Apparently some individuals survived and/or immigrated from outside
the treatment area. 

 Excluding native lamprey, TFM treatments affected 47 identifiable species of nontarget
fin fish.  Losses were minimal among most species.  Stonecats, log perch, bluntnose minnow and
blacknose dace experienced the greatest losses.  Routine survey crews also observed mortality
among twelve groups of nontarget invertebrates and amphibians after TFM treatments.  Groups
most affected were frog tadpoles, salamanders not identified to the species level, red spotted
newts, and mudpuppies.  Once again, presence of the same species among affected nontargets in
both rounds of treatments on most streams suggests some survived the first treatments and/or
immigration to treated sections took place.  In either case it is apparent that no long-term adverse
impacts due to TFM treatments have occurred to amphibians and invertebrates.  Bayer 73
treatments affected 26 identifiable species of nontarget fish.  Mortality among most species was
very limited.  However, routine survey crews observed substantial mortality among banded
killifish, mimic shiner, spottail shiner and fish unidentified to species (generally small fish in
sections where visual estimates were made) that were most likely cyprinids or killifish.  Although
the affected numbers of these four groups were high, their cumulative biomass was low.  Few
dead or stressed amphibians and invertebrates were observed by routine survey crews following
Bayer 73 treatments.

Special Studies

The Fisheries Technical Committee of the Lake Champlain Fish and Wildlife
Cooperative  (the Cooperative) conducted two special studies documenting a lack of adverse
impacts on caged eastern sand darters in Lewis Creek due to the 1990 and 1994 TFM treatments,
affirming eastern sand darters were moderately tolerant of this lampricide.

Vermont Department of Environmental Conservation (VTDEC) researchers conducted
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short-term (1990) and long-term (1988-1993) studies of the effects of TFM on nontarget fish and
macroinvertebrate populations in Lewis Creek.  Both studies concluded that no undue adverse
effect occurred on the macroinvertebrate or fish communities due to the 1990 TFM treatment. 

Efforts were made to monitor mussel beds to detect effects from the 1992 TFM treatment
of the Poultney River.  Mussels in a bed observed during treatment showed no signs of stress,
and those in two beds monitored before and after treatment exhibited no adverse effects.

VTDEC staff evaluated the effects of the 1995 TFM treatment on nontarget fish and
macroinvertebrates in Trout Brook.  They documented no short term adverse impacts on the
brook’s macroinvertebrate population and no significant mortality of non-lamprey, nontarget fish
due to the TFM treatment.  Notably, they concluded that intense electrofishing the day before
treatment to collect American brook lamprey (for the purpose of holding them safe during the
treatment, then releasing them back into the stream later) was the probable cause of a decrease in
fish numbers observed after treatment.

SUNY Plattsburgh researchers carried out a special study on the Little Ausable and
Ausable deltas to evaluate impacts of TFM plumes from the associated river treatments on
macroinvertebrate communities.  They concluded there were no significant differences in pre-
and post-treatment densities among the dominant invertebrates on either delta, and that no
statistically significant mortality occurred among unionid mussels held in test cages on the deltas.

USFWS staff conducted mussel glochidia retention studies during the 1996 TFM
treatment of the Poultney River.  No glochidia were found in any of the drift net samples below
the TFM application point.  Also, gravid mussels held in plastic trays within the treatment area
and those in a natural mussel bed below Coggman Bridge did not release glochidia during and for
at least five days after the 1996 treatment.

New York State Department of Environmental Conservation (NYSDEC) Endangered
Species Unit staff studied the effects of both TFM and Bayer 73 on the amphibians of the Little
Ausable and Ausable Rivers and delta areas.  Most special effort surveys focused on the Ausable
River where they detected 24 affected mudpuppies after the 1990 TFM treatment and 40 after the
1994 TFM treatment.  Survival and/or recolonization was indicated.  However, the researchers
stated it was unclear what effects repeated treatments in a long-term program may have on the
mudpuppy population.  They recorded little effect on amphibians due to Bayer 73 treatments. 

The greatest adverse effects attributed to the eight-year program were documented by
SUNY Plattsburgh scientists who assessed 1991 Bayer 73 treatment impacts on
macroinvertebrates of the Ausable and Little Ausable deltas.  Macroinvertebrate groups tested in
cages exhibited varying sensitivity to the Bayer 73 treatments.  Community sampling
documented significant declines in density for four of eight Little Ausable macroinvertebrate
groups following Bayer 73 treatments.  One year later, three of these (Hirudinea, Gastropoda and
Pelecypoda) remained significantly lower than in pre-treatment samples.  Five of eight groups
monitored declined significantly in density on the Ausable delta after Bayer 73 treatment.  A year
later, Diptera, Gastropoda and Pelecypoda remained significantly lower in density compared to
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1990 pre-treatment levels.  Substantial mortality of caged mussels occurred on both deltas during
Bayer 73 treatments, while none occurred at the Port Kent control site.  Mussel population
sampling showed significant declines in density estimates of both Lampsilis radiata radiata and
Elliptio complanata on both deltas.  These populations had not recovered one year after
treatment. 

In 1995, USFWS staff studied the Little Ausable and Ausable deltas to determine if
mussel and gastropod population densities recovered four years after the 1991 Bayer 73
treatment.  Two native species not observed in the earlier study, the Eastern floater and giant
floater, were present with the previously documented Eastern elliptio and Eastern lampmussel. 
The nonnative zebra mussel was also present by 1995.  Excluding zebra mussels, overall mussel
density had recovered to near pre-treatment levels on the Little Ausable and exceeded pre-
treatment levels on the Ausable delta.  Recruitment of mussels was determined to be fairly stable
and consistent and had occurred since 1991.  Gastropod density recovered and was higher in
1995 than in any other year monitored.  Secondary impacts of temporarily reduced gastropod or
mussel densities in these relatively small treatment areas to Lake Champlain’s migrating and
breeding waterfowl were also determined to be minimal.

A.  Routine Surveys

1.  TFM treatments

Materials & Methods

Nontarget mortality was assessed by crews wading or canoeing nearly all treated stream
sections, approximately 24 hours behind the leading edge of the TFM chemical bank, and
tallying actual counts of affected organisms with two exceptions.  One exception was the
relatively short, inaccessible stretch of the Ausable River that flows through Ausable Chasm. 
The other exception was a 1700' segment of  “Section 9” of the Great Chazy River, where counts
of nontargets in two 50' wide transects were expanded in 1992 to provide total mortality
estimates for the segment due to time constraints and difficulties of conducting a total
enumeration in this relatively deep, wide stream section.  The expanded estimates for this section
resulted in the inclusion of 48 log perch and 16 stonecats in the fin fish totals, and 32
salamanders in the amphibian total.  Crews identified and counted as many fish and amphibians
as possible in the field and preserved samples of unidentified species for later laboratory
identification.  Large macro-invertebrates such as crayfish and mussels were also observed and
counted.  No attempt was made to count dead aquatic insects and other small aquatic
invertebrates.  The actual count technique produces a minimal estimate of nontarget kill.  Water
clarity, light conditions, water depth, vegetation, substrate characteristics, etc. undoubtedly
prevent detection of all affected organisms.  

Results

Lamprey
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Surveys for non-target and target lamprey mortality were conducted concurrently. 
Treated streams were divided into habitat sections, ranging in number from four to fourteen. 
Counts, or in some cases expanded estimates, of the number of all dead lamprey found in each
section were made.  When available, samples of 200 dead lamprey were collected in most stream
sections.  Laboratory examination of the lamprey samples was conducted to determine species,
length, life stage, etc. and allow estimation of the mortality of target and nontarget lamprey.

The mean annual proportion of nontarget lamprey mortality among all lamprey mortality
ranged from 0.22% to 11.85%.  Some nontarget lamprey mortality occurred in all TFM
treatments conducted from 1990 through 1996, except the Saranac River in 1992 and the
Hubbardton River in 1992 and 1996 (Table 10).  Over the course of the experimental period, a
total of about 40,852 American brook lamprey were killed in the Ausable, Little Ausable and
Salmon Rivers.  Approximately 8,619 silver lamprey were killed in the Boquet and Poultney
Rivers, Putnam and Lewis Creeks and Beaver, Stone Bridge and Mount Hope Brooks.  An
estimated 209 northern brook lamprey were killed in the Great Chazy River.  The heaviest
mortality of nontarget lamprey occurred in the 1990 and 1994 treatments of the Ausable river in
which 12,193 and 28,246 American brook lamprey were killed.  Combined, this represents 81%
of all nontarget lamprey mortality or 99% of all American brook lamprey mortality assessed over
the eight-year experimental period.  Appendix E, Tables 1-7, 13-26, and 31-33 provide a detailed
accounting of nontarget lamprey mortality observed on a stream section basis.

Fish

Forty-seven identifiable species of nontarget fin fish (excluding native lamprey) were
affected by TFM treatments.  In addition, the treatments affected three other fin fish groups (not
identified to the species level) categorized as an unidentified Notropis species (two individuals
from Lewis Creek), an unidentified cyprinid species (two individuals from the
Poultney/Hubbardton system) and other unidentified fish species (one individual from the
Boquet, one from the Ausable, and one from Mount Hope Brook).  The dead unidentified fish
from the Boquet and Ausable were likely not a result of treatment, as field notes indicated these
specimens were so badly decomposed they could not be identified.  No field notes accompanied
the report of the unidentified Mount Hope Brook specimen. 

Very few individuals (less than 50) of most nontarget fin fish species or groups
mentioned above were observed to be killed.   Over fifty affected individuals were observed in
each of ten species.  In four of these more than five hundred affected individuals were tallied. 
The greatest mortalities were recorded among stonecats (6,730 counted), log perch (1,057
counted), bluntnose minnow (755 counted) and blacknose dace (517 counted).  Table 11
summarizes these results for all TFM stream treatments.  Appendix E, Tables 1-7, 13-26, and 31-
33 provide a more detailed accounting on a stream section basis.

Amphibians & Invertebrates

Assessment crews observed mortality among twelve groups (some identified to the
species level) of nontarget invertebrates and amphibians after TFM treatments.  More than 50
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individuals were recorded in each of four groups.  Two of these groups were frog tadpoles (5,461
individuals) and “unidentified” salamanders (1,832 individuals).  Red-spotted newts (362
individuals) and mudpuppies (91 individuals) comprised the other two most affected groups.

Table 12 presents a comprehensive summary of the numbers of amphibians and
invertebrates killed by TFM stream treatments.  Again, Appendix E, Tables 1-7, 13-26, and 31-
33 provide a more detailed accounting on a stream section basis.

Discussion / Conclusion

Lamprey

American brook lamprey experienced substantial mortality in the Ausable River in both
1990 and 1994.  It is noteworthy that more than twice as many American brook lamprey were
affected in the Ausable River during the second treatment in 1994.  Similarly, more nontarget
lamprey were affected during second round treatments in every stream where they were killed
during the first round, except for silver lamprey in Mt Hope Brook and northern brook lamprey
in the Great Chazy River.  Except for the Poultney River where a substantial increase in efficacy
for target species was realized due to permit condition changes, no major modifications occurred
in the treatment methodologies.  This indicates some survival of TFM treatments or immigration
from untreated upstream locales or tributaries. 

Fish

The adverse impacts of TFM treatments on most exposed fishes were minimal.  Those
observed for stonecat, log perch and blacknose dace were consistent with information presented
in the project FEIS (NYSDEC, USFWS, VTDFW 1990).  The fact that stonecat were killed
during second round treatments in every stream where they were killed during the first round,
affirms that the species was able to survive treatment or immigrate back into treated sections. 
Second round observations of dead log perch were similar with one exception.  In Mount Hope
Brook, where only 10 log perch were observed dead after the first-round treatment, none were
recorded dead after the second-round treatment.  Blacknose dace were also observed dead after
all second-round treatments of streams where they were affected in the first round, except for
Lewis Creek (where only 66 dead blacknose dace were observed after the first treatment) and the
Ausable and Salmon Rivers (where only one individual in each was recorded after the first-round
treatment).

Most (96%) of the bluntnose minnow mortality observed over the entire eight-year period
occurred in a short section of Stone Bridge Brook during the 1991 treatment.  A potential
explanation for this isolated, adverse impact on the bluntnose minnow is that this section
experienced a longer than usual exposure to TFM due to the nature of the application and the
slow TFM travel time through numerous ponded segments.

Although some localized, temporary effects within individual streams was apparent, no
overall, significant adverse impacts to nontarget fish were associated with TFM treatments. 
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Amphibians and Invertebrates

Over 90% of the “unidentified” salamanders and frog tadpoles were observed in the 20.6-
mile, treated section of the Great Chazy River.  This seemingly large overall mortality must be
viewed in perspective.  The observed mortality rate per mile of “unidentified” salamanders on the
Great Chazy River was approximately 60 per mile in 1992 and 21 per mile in 1996.  Great Chazy
River frog tadpole mortality rates per mile were approximately 71 and 175, respectively, in 1992
and 1996.

All red-spotted newts observed dead following treatments were found in Mount Hope
Brook. After the 1991 treatment, 295 individuals were observed; after the 1995 treatment 67
individuals were recorded. 

Eighty-three of the 91 affected mudpuppies observed during routine post treatment
surveys over the experimental period were recorded in the Ausable River and Lewis Creek. 
Following 1990 treatments, 35 were observed dead in the Ausable and 17 were tallied in Lewis
Creek.  Second-round treatments on these waters resulted in 22 and 9 dead mudpuppies,
respectively.  The fact that mortality again occurred in these waters during the second round
indicates that individuals survived the first treatments and/or immigration to treated sections took
place.  In either case it is apparent that no long-term adverse impacts have been experienced by
mudpuppies.

Observations of affected amphibians and invertebrates were consistent with expectations
presented in the project FEIS (NYSDEC, USFWS, VTDFW 1990).

2.  Bayer 73 (5% Granular) Treatments

Materials & Methods 

1991 Delta Treatments - Nontarget mortality observations were made by two methods in
1991.  To facilitate a quantitative assessment of target mortality, the deltas of rivers treated with
Bayer 73 were broken into open-water “Gull Plots”.  Gull plots were chosen at random and
lamprey mortality was assessed by counting gull feeding events during timed periods following
treatments.  Crews counting gull feeding events also recorded any affected nontarget organisms
they observed.  Also, following completion of each treatment, crews walked and waded along the
shoreline within each treatment zone and tallied dead target and nontarget organisms observed
along a shoreline band of unspecified width.  A sample was collected from each section for
analysis and species identification.  Nashett (1992) provided detailed information on the methods
used and results obtained.

1995 Delta Treatments - Due to an apparent lack of gull count reliability noted in 1991,
none were conducted during 1995.  Therefore, no off-shore information on affected nontargets is
available from second-round Bayer treatments.  However, observations were made along a band
of shoreline approximately 20' wide from water’s edge toward the lake and extending along the
entire shoreward boundary of the treatment zone on most deltas.  Entire shoreline surveys did not
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occur on the Saranac Delta due to mistaken identification of the southern boundary of the
treatment zone, and on the Boquet Delta which was systematically subsampled due to impending
darkness.

At times assessment crews estimated shoreline counts of various species for particular
sections or collected representative samples from an estimated overall number of nontargets
within a section.

Results

Results presented here must be viewed as qualitative, not quantitative, due to the Bayer
treatment assessment methodology and the estimation and sampling techniques employed.

Lamprey

Nontarget lamprey mortality was recorded only on the Ausable River delta in 1991 and
on the Salmon and Ausable River deltas in 1995.  American brook lamprey were the only
nontarget lamprey affected.  Nearly 59% of the total lamprey collected after the 1991 Bayer 73
treatment of the Ausable delta were American brook lamprey.  After the 1995 Ausable treatment,
about 38% of all affected lamprey were American brook lamprey.  Twenty-five percent of
lamprey mortality on the 1995 Salmon River delta was attributed to American brook lamprey. 
Tables 13 and 14 show the river deltas that received applications of Bayer 73 and the
target/nontarget lamprey mortality counts for 1991 and 1995, respectively.  In 1995, lamprey
mortality counts were restricted to shoreline sections; no gull feeding-activity counts were
conducted.  

Appendix E, Tables 8-12 and 27-30 provide a more detailed accounting on a gull-plot/
shoreline-section basis.  Footnotes of the appendix tables explain the sampling, data expansion,
visual estimate and actual count methods employed to assess nontarget mortality resulting from
delta treatments.    

Fish

Twenty-six identifiable species of nontarget fin fish (excluding native lamprey) were
affected by Bayer 73 treatments.  In addition, four other fin fish groups (not identified to the
species level) were observed and categorized as an unidentified Notropis species, an unidentified
cyprinid species, a Lepomis species and other unidentified fish species.

For fish which were identified as belonging to a species or family/genus group, fewer
than twenty-five individuals were killed in 18 of the 26 species groups and one of the three
potentially broader groups (unidentified Notropis species, unidentified Cyprinid species and
Lepomis species) in both rounds of treatments combined.  Cumulative mortality observations
ranged from 81 to 215 individuals among five species groups (emerald shiners, longnose dace,
white suckers, tessellated darters and yellow perch).  Substantial mortality was observed among
unidentified fish (approximately 147,170 individuals), banded killifish (approximately 20,296
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individuals) mimic shiner (approximately 9,385 individuals), and spottail shiner (approximately
2,168 individuals).  Fish categorized as unidentified were generally small fish in sections where
visual estimates were made, and were most likely cyprinids (minnows), Notropis species or
Cyprinodontidae (killifish).

Table 15 summarizes nontarget fin fish observations for all Bayer 73 delta treatments. 
Appendix E, Tables 8-12 and 27-30 provide a more detailed accounting on a gull-plot/shoreline-
section basis.  Footnotes of the appendix tables explain the sampling, data expansion, visual
estimate and actual count methods employed to assess nontarget mortality resulting from delta
treatments.

Amphibians and Invertebrates

Assessment crews observed little nontarget mortality among four groups of nontarget
invertebrates and amphibians after Bayer 73 (5% Granular) treatments.  Total observed mortality
by routine survey crews following two rounds of Bayer treatments consisted of 32 mussels, 2
crayfish, 2 snails and 1 frog tadpole.  Table 16 summarizes amphibian and invertebrate
observations for all Bayer 73 delta treatments.  Appendix E, Tables 8-12 and 27-30 provide a
more detailed accounting on a gull-plot/shoreline-section basis.

Discussion / Conclusion

Lamprey

The FEIS for the project states that nontarget, native lamprey species are sensitive to
Bayer 73, but little impact due to Bayer delta treatments was expected because they had not been
collected in the delta areas.  Finding dead American brook lamprey among the dead sea lamprey
in the samples was not anticipated.  Life history descriptions in the scientific literature indicate
they spend their whole life in streams, never migrating to lakes.  Their presence among affected
lamprey on the second treatment of the Ausable delta (and also among dead sea lamprey after the
second treatment of the Salmon River delta) confirms that their use of such habitat, at least in
Lake Champlain, is not unusual.  The finding also provides evidence that, either they were not
eliminated by the first treatment in these habitats, or that substantial recruitment occurred after
the first treatment on the Ausable delta, perhaps due to the effects of flooding and scouring
events on surviving American brook lamprey in the river. 

Fish

The number of dead unidentified fish, banded killifish, mimic shiners and spottail shiners
observed after treatment was substantial.  A qualitative estimate of their total number (Table 15)
for nine Bayer 73 treatments conducted on five deltas approximates 179,000 individuals.  Most
of these individuals were very small.  For instance, the mean length of 109 banded killifish
collected after the 1991 Ausable Delta treatment was 38 mm (~1.5 inches).  Lengths of mimic
shiners and spottail shiners were similar (Nashett 1992).  Most of the unidentified fish were
probably members of these three species.  A crude, overall estimate of biomass affected among



29

these groups can be made by applying conversion factors developed for fish hatchery operations
which equate individual fish length to the number of fish per pound.  Adirondack Hatchery’s
landlocked salmon conversion table indicates there would be 854 salmon per pound if their
individual lengths were each 1.5 inches.  Applying this conversion factor to these species, a
combined estimate of affected biomass for these most affected groups is (179,000) / (854/pound),
or approximately 210 pounds.  Considering the relatively small area treated with Bayer 73
compared to the lake’s surface area, and the biological potential of Lake Champlain (the annual,
angler harvest objectives for lake trout, salmon, brown trout and rainbow trout, alone, total
163,200 pounds), the cumulative loss of approximately 210 pounds of fish due to two rounds of
Bayer 73 treatments is not biologically significant.  

Amphibians and Invertebrates

As noted above, very few adversely affected amphibians and invertebrates were observed
by routine survey crews.  More definitive information on the effects of Bayer 73 treatments on
these groups is presented later in the description of the Gruendling and Bogucki (1993) and
Lyttle (1995) studies.

B.  Special Studies

1.  TFM Treatments

a.  “Impacts of TFM Treatment on Caged Eastern Sand Darters in Lewis Creek”
(MacKenzie 1991). 

Materials and Methods

The Cooperative conducted an in situ cage study in Lewis Creek, Addison County,
Vermont, to determine the impacts of TFM on the eastern sand darter, Ammocrypta pellucida
under field conditions.  Eastern sand darters are classified as “endangered” by New York and
“threatened” by Vermont.  The objective was to evaluate the adequacy of permit conditions to be
imposed to protect the eastern sand darter during TFM treatment of the Poultney River, where
there is a resident population.

Ninety-one eastern sand darters were seined from the Lamoille River and transported to
Lewis Creek.  Twenty were placed in exposure chambers at each of four sites for over two days
of acclimation.  Three of these sites were test sites and the fourth was a control site.  The eleven
extra darters were placed in spare exposure chambers near the control site.  Staff checked the
darters once daily before treatment.  During and after the TFM treatment on September 23, 1990,
the darters were checked every two hours.  Two-hour checks began at 0700 hours on September
23   and continued through 0900 on September 24 .  The darters were checked again at 1500rd th

hours on September 24  and 0900 and 1500 hours on September 25 .th th

Results
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One sand darter died prior to TFM application.  No other mortality occurred before,
during, or after treatment.  TFM Minimum Lethal Concentration (MLC) was 3.5 ppm at two test
sites and 3.6 ppm at the third.  TFM concentrations during treatment peaked at 1.6 MLC, 1.4
MLC and 1.4 MLC at the three sites.
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Discussion / Conclusion

Caged eastern sand darters suffered no observable impacts due to the 1990 TFM
treatment of Lewis Creek at higher MLCs than would be permitted for use during treatment of
the Poultney River.  Eastern sand darters exhibited at least moderate resistance to TFM.

________________________

b. “Impacts of a TFM Application on Caged Eastern Sand Darters in Lewis Creek,
Ferrisburg, VT, 1994” (MacKenzie 1995)  

Materials and Methods

A second, caged eastern sand darter study was conducted during the October 5-6, 1994
TFM treatment of Lewis Creek to collect additional information to support a proposed Poultney
River permit modification.

Again, the darters were seined from the Lamoille River and transported to Lewis Creek. 
However, only 27 eastern sand darters were captured this time.  They were placed in exposure
chambers at two sites - a control site upstream of the application point, and an experimental site
about 1.2 miles downstream of the application point.  Four chambers with three darters each were
placed in a cage at each site, and the remaining darters (two at the experimental site and one at
the control site) were placed in one chamber in a second cage.  One of the darters at the
experimental site had red discoloration beneath its gills.  A pre-treatment and treatment check
schedule similar to that used in 1990 was implemented. 

Results

All sand darters were alive immediately before TFM application began.  At the TFM
exposed site two dead sand darters were discovered when the fish were removed from the
exposure chambers 48 hours after treatment, and one fish was missing from this site.  One of the
dead darters was in the chamber where the darter with the red discoloration near its gills had
been, but staff were unable to determine which darter died.  All fish in the control chambers were
alive at the end of the study.  A maximum TFM concentration of 4.9 ppm (1.1 MLC based on a
12 hour bioassay) was recorded at the experimental site. 

Discussion / Conclusion

The Mantel Haenszel statistic that would stop a TFM treatment on the Poultney River if
14 darters were placed at both control and experimental sites (28 total) and no deaths occurred at
the control site requires 5 deaths (rather than the two observed in this study) at the experimental
site.  A lack of adverse impacts on eastern sand darters due to TFM treatments was once again
documented.  

Though not reported by MacKenzie (1995), it is noteworthy that no caged eastern sand
darters, monitored in similar in-situ studies and including stop-work conditions, died during the
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1992 and 1996 TFM treatments of the Poultney River. 
________________________

c.  “The effects of the lampricide TFM on non-target fish and macroinvertebrate
populations in Lewis Creek, Vermont” (Langdon and Fiske 1991).  

Materials and Methods

Macroinvertebrates

Langdon and Fiske assessed the effects of the September 23, 1990 TFM treatment on the
macroinvertebrate community of Lewis Creek at established sites via before-and-after statistical
comparison, utilizing the Mann Whitney-U non-parametric statistic.  Six sites representing four
stream habitat types were monitored.  One of these six sites was a control site.  Researchers used
a semi-quantitative, timed D-Frame net technique at the three upper riffle sites and a 6-inch tall
Ekman Dredge that collected a quantitative 0.02 m  sample at the three lower sites.2

Fish

Langdon and Fiske also assessed the effects of the 1990 TFM treatment on the nontarget
fish community and individual species of nontarget fish in Lewis Creek.   They conducted
quantitative sampling with electrofishing gear in three discrete stream sections and mortality
observations during treatment in two of these sections.  Plans called for one control section above
the primary application point (AP) and three test sections downstream of the AP.  The three test
sections were sampled before treatment in September of 1989 and 1990, and after treatment in
October of 1990.  Although the control section was to be sampled both pre-and post-treatment,
no sampling could be conducted after treatment in October, 1990 due to sustained high stream
flows.

Results

Macroinvertebrates

Macroinvertebrate density decreased at two of the three riffle sites after treatment by 29
and 26 percent (P # 0.05).  However, these decreases were not considered biologically significant
(Langdon and Fiske 1991).  In fact, one site was the control, implying the TFM application had
little or nothing to do with the decrease at this site.  High flows prior to the post-control sampling
period were cited as the major cause of the observed decrease (Langdon and Fiske 1991). 

Community richness (mean number of species) and EPT richness (mean number of
species from the pollution sensitive insect orders Ephemeroptera [mayflies], Plecoptera
[stoneflies] and Trichoptera [caddis flies]) were very similar at all three riffle sites and no
biologically or statistically significant decreases were found between pre- and post-treatment
levels.  Community diversity as measured by the Shannon-Weaver Index (Weber 1973) exhibited
little change and remained in a range considered very good compared to other streams.   A
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measure of community trophic structure and function, the Bio Index value, ranged from about 2.0
to 2.5 and placed Lewis Creek in the “good” range before and after treatment.  A measure called
the EPT/chiro index, the ratio of pollution sensitive EPT individuals to tolerant Chironomidae
individuals, remained “good” at all riffle sites during all sampling periods.  The dominant genus 
(Symphitopsyche spp.) percentage changed very little after TFM treatment at each riffle site.  The
Pinkham-Pearson Coefficient of Similarity measures likeness between two communities, and
was employed to compare numerical and percent composition similarity of major taxa of the
riffle communities before and after TFM treatment.  No adverse effects on macroinvertebrate
communities were indicated by this coefficient.

The researchers also monitored TFM-sensitive species abundance per unit effort of
sampling time at the three riffle sites for five species.  Only Chimarra spp. showed a significant
(P # 0.05) decrease in abundance of 63% and 97% at the two riffle sites downstream of the AP. 

Density of the stream bank habitat site community increased slightly after treatment.
Richness and diversity were virtually unchanged.  Dominant species composition changed from
21 to 18 percent.  The number of major taxa changed slightly from 8 to 6, and the Pinkham-
Pearson Coefficient of Similarity indicated very similar communities before and after treatment. 
Phylocentropus sp. and Oligochaeta showed no significant change in density, the fingernail
clam, Pisidium spp., increased significantly (P # 0.05) in density and the mayfly Hexagenia
limbata decreased significantly (P # 0.05) in density. 

No adverse changes occurred due to TFM treatments in the macroinvertebrate community
at the mid-channel site.  All parameters remained essentially unchanged.  Oligochaeta,
Phylocentropus sp. and Pisidium spp., reportedly sensitive to TFM, showed no significant
changes in density after treatment.

A similar lack of change was noted for all parameters in the macroinvertebrate
community at the delta site.

Fish

Post-treatment electrofishing catches at the upper and middle test sites were 30% and
42% lower, respectively, than 1990 pre-treatment catches.  However, the catch at the middle site
was higher than that recorded in the 1989 pre-treatment sample.  The post-treatment catch size
was 4% higher than for the pre-treatment sample at the third, lower-most test station where the
mean TFM concentration  and exposure time were greater.

Two to three fewer species were present in post-treatment samples at all three test
locations.  However, except for bluntnose minnow at the lower site, the absent species were
present only in very low numbers in the pre-treatment samples, and their absence may be due to
sampling error.

Vermont’s modified Index of Biotic Integrity (VTIBI) values were high in all sections for
all sampling dates.
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Nontarget fish losses during treatment were monitored in the upper and middle sections. 
The researchers observed two common shiners and one member of the Notropis species, which
may have been another common shiner, affected by the treatment in the uppermost section.  They
observed six tessellated darters, one smallmouth bass, one common shiner, one bluntnose
minnow and one Notropis specimen killed in the middle test section.

Discussion / Conclusion

Macroinvertebrates

Overall, community level analysis showed no adverse effects on macroinvertebrates after
the TFM treatment at any of the habitat areas sampled. The decreases in macroinvertebrate
density observed at two riffle sites (the control site above the AP and the upstream-most test site)
after treatment were probably caused by high stream flows on October 1   and 5  before the post-st th

treatment assessment was undertaken.  Chimarra spp., a TFM-sensitive species in the riffle sites,
exhibited significant decreases at the two sites downstream of the AP, but was not totally
eliminated.  Its short, one-year life cycle and high fecundity should allow it to recover to previous
levels within one year.  The researchers anticipated Hexagenia limbata, a mayfly which
decreased significantly in density at the stream bank habitat site, would require a recovery period
of up to two years because of its longer life cycle and because second-year nymphs made up a
higher percentage of affected animals.

Fish

Lower post-treatment electrofishing catches at the upper and middle test sections were
probably due to sampling error exacerbated by abnormally high flows, not TFM mortality. 
Decreases in water temperature approximating 10 C between pre-and post-treatment sampleo

efforts also may have stimulated suckers and salmonids to move to overwinter areas.  The
reductions were evenly distributed among TFM-sensitive and resistant species, also indicating
that TFM treatment was not the cause of the decline.

The nontarget fish mortality observed during treatment was minimal.  Pre-treatment
population estimates for common shiners in the upper test section and tessellated darters in the
middle test section indicate that the observed mortality due to treatment represented about 0.4 -
0.5% and 0.5 - 0.7%, for these species in these sections, respectively.  The authors concluded that
“TFM treatment had no measurable impact on the resident fish communities of the wadeable
portion of Lewis Creek, which made up approximately two-thirds of the treated stream reach.”
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d.  “The long term effects of the lampricide TFM on non-target fish and
macroinvertebrate populations in Lewis Creek, Vermont” (Fiske and Langdon 1994)

   
Materials and Methods

Macroinvertebrates

The primary purpose of this study was to determine the long-term impacts to nontarget
macroinvertebrates following the first treatment of Lewis Creek.  Fiske and Langdon conducted
long term monitoring at the lowermost riffle site and at the stream bank habitat site of the
previous short term Lewis Creek study.  These sites, referred to in this study as station 3.5 and
station 0.5, respectively, were selected because they were locations where declines in abundance
indices of the caddisfly Chimarra spp. and the mayfly Hexagenia limbata were most pronounced
after the 1990 treatment.  The aim of the long term monitoring was to document recovery time
for these two species and monitor the long-term community integrity.  

The researchers measured community metrics used in the short term study (density,
species richness, EPT richness, bio index, diversity, EPT/chiro index, % dominant taxa and
density of the sensitive Chimarra sp.) at station 3.5 for a six-year period spanning from 1988 -
1993.  They also monitored overall similarity in proportion of the dominant taxa at station 3.5
over time via the Index of Biotic Similarity.  Similar community metrics (density, richness,
diversity, % dominant taxa and density of Hexagenia, Phylocentropus and Pisidium spp.) were
measured at station 0.5 for the same six-year period.

Fish

Researchers selected the fish community at the middle test station of the short-term study
(station 3.7 in this study) to monitor for long-term effects.  Based on the results of the short term
study no adverse effects were anticipated.  Therefore, this was the only long-term fish community
station established.  Fiske and Langdon sampled fish via electrofishing using methods described
in their earlier short-term study.  Species diversity, Vermont’s modified Index of Biotic Integrity
(VTIBI), the Index of Biotic Integrity (B) and community concordance (W) were assessed.

Results

Macroinvertebrates

No change in community metrics occurred at site 3.5 over the six year period sampled. 
One year after treatment Chimarra spp. densities had recovered to those found during the three
pre-treatment years.  They remained consistent over the last three years of this monitoring (Table
17).  The mean Index of Biotic Similarity (B) was determined for each of three contrast
associations at site 3.5.  All combinations of years within a contrast association were compared. 
The three contrast associations were: 1) only dates on which samples were collected before
treatment, 2) dates sampled before to those sampled after treatment, and 3) only dates on which
samples were collected after treatment.  Mean B was only 0.45 comparing the three pre-treatment
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years.  The index indicated the community to be slightly more similar (mean B = 0.52) between
the years before versus the years after treatment.  B similarity has been consistent after treatment
averaging 0.51 between all four post-treatment years (Table 18).  

Community metrics measured at site 0.5 indicated no community level changes for the
year after treatment.  However in the second and third years post-treatment, taxa richness
increased significantly (P < 0.05) at the site.  Density also increased significantly (P < 0.05) in
1993 from an average of about 5,428 / m  over the previous five years to 12,130 / m  (Table 19). 2 2

Hexagenia sp. (mayfly) density, reduced approximately 60% due to TFM treatment, rose to the
highest figure recorded (273 / m ) one year later in six years of monitoring (Table 19).  This2

value was significantly higher (P < 0.05) than those reported in 1989, 1990A, and 1993 and is
the only year significantly different from any other year.  That is, the post-treatment population
decrease fell within the long-term expected population density levels.  Phylocentropus sp.
(caddisfly) showed no effects from TFM treatment in the short term study.  The long term
monitoring indicated the 1991 population was significantly lower (P < 0.05) than in 1989 and  in
1990, both before and after treatment.  However, it was not significantly different from 1988,
1992, or 1993.

Fish

The two pre-treatment collections and the first post-treatment collection yielded 17-18
species each.  The 1991 and 1992 samples each contained 14 species (Table 20).  Six dominant
species (tessellated darter, smallmouth bass, common shiner, longnose dace, logperch and white
sucker) accounted for 95-98% of the catch in all five collections.  Researchers collected large-
mouth bass, brown bullhead, northern pike, rainbow trout, silvery minnow and burbot only in the
pre-treatment samples, however they attributed this to natural distributional qualities and
sampling error.  Sand shiner, rosyface shiner, and fallfish were observed only in post-treatment
samples. 

VTIBI values were high for fish.  They were 39 out of a possible 45 for the first four
collection dates, and 41 for the 1992 collection.  Population densities based on two electrofishing
runs per collection were very consistent over the years except for the 1990 pre-treatment sample,
which was almost twice the post-treatment sample (Table 20).

Fiske and Langdon calculated means of the Index of Biotic Similarity (B) contrasting all
possible combinations of pairs for a particular association.  Lower values indicate less similarity;
higher values more similarity.  The pre-treatment Lewis Creek value for 1989 versus 1990 was
0.36.  Another measure of non-impacted background similarity, the mean of five other sites on
different rivers, was 0.43.  The mean of 1989 versus 1990 A (after treatment) and 1990 B (before
treatment) versus 1990 A values was 0.48.  A mean of 0.56 resulted from the following long-
term contrasts: 1989 versus 1991, 1989 versus 1992, 1990 B versus 1991 and 1990 B versus
1992.

The Coefficient of Concordance (W) measures community change over time by analyzing
species ranks and has a range of potential values from 0 to 1.0.  Zero values indicate a total
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change in species between samples, while a value of 1.0 indicates the same species and
dominance exist.   In Lewis Creek the value of W (0.92) was higher during the sampling period
than for other Vermont Rivers.

Discussion / Conclusion

Macroinvertebrates

Long term study data from a riffle type habitat and a lower river clay bank habitat showed
that TFM treatment of Lewis Creek had “no undue adverse effect” on the integrity of its
macroinvertebrate communities.  Although treatment decreased the densities of two sensitive
species in the short term, both species had recovered one year later.

Fish

Fiske and Langdon also concluded that “no undue adverse effect” on the fish community
resulted from the 1990 TFM treatment of Lewis Creek.

________________________

e.  “Unionid mussels of the Lower Poultney River” (Fichtel 1992)

Materials and Methods

Fichtel monitored four mussel beds documented in 1990 and 1991 during 1992 partly to
detect any effects on mussels from a lampricide treatment conducted in September, 1992.  Two
beds were between Carvers Falls and Coggman Bridge, and two were downstream of the bridge. 
All mussels observed within 30 m  strip transects, placed parallel to the riverbank within the2

known beds, were identified and counted.  The number of transects surveyed varied with the bed.
Fichtel and an assistant censussed each of the four beds once between July 25 and September 14,
1992.  One of the beds expected to be subjected to the maximum concentration of TFM, was
observed during the September 24, 1992 TFM treatment.  Two of the beds (including the one
observed during treatment) were resurveyed on October 2, 1992 approximately one week after
the TFM treatment.

Results

Mussels in the bed observed during TFM treatment showed no signs of stress.  All
appeared to maintain proper orientation and normal filtration.  In the two beds monitored both
pre-and post-treatment, there was no evidence of dying or gaping mussels and there were no
other apparent adverse effects due to treatment.  Species identified and counts made in the
mussel beds are presented in Table 21.

Discussion

Number discrepancies between sampling periods at the two pre- and post-treatment
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monitored beds are unexplained.  However, one potential reason for the decreased numbers
observed in the bed not observed during treatment is that a greater proportion of the mussels
were buried in the substrate and less active during the October census, an observation consistent
with the researcher’s experience. 

f.  “The effects of a lampricide treatment on non-target fish and macroinvertebrates
in Trout Brook, Milton, Vermont - September, 1995” (VTDEC 1996)

Materials and Methods

Macroinvertebrates

Staff used the VTDEC kick net sampling method to collect three replicate samples before
TFM treatment on September 5, 1995 and again after treatment on September 15, 1995. 
Treatment occurred on September 11, 1995.  Primary sampling habitat consisted of debris dams
in a reach approximately 1700 feet below the TFM application point (AP).  Preserved samples
were subsampled in the laboratory by picking 25% of a sample and a minimum of 300 animals if
not present in the 25% sub sample.   Community biometrics were compared with the Mann-
Whitney-U Rank Sum Test. 

Fish

Fish in a blocked 89 meter section, also about 1700 feet below the AP, were collected in
two upstream passes with a backpack electrofishing unit.  Pre- and post-treatment samples were
collected on September 5  and 15 , respectively, in 1995.  Those stressed or killed by theth th

sampling were noted.  Others were identified and released evenly throughout the section.  

Results

Macroinvertebrates

Density, richness and EPT Index were slightly greater after treatment, although no
differences were statistically significant (P > 0.05).  Three other measures of community
biometrics remained virtually unchanged.  An Ephemeropteran mayfly, Stenonema sp., was the
dominant taxon in both pre- and post-treatment samples (Table 22).  Major groups of
macroinvertebrates showed no shifts in percent composition before and after treatment (Table
23).  All functional groups were represented in the macroinvertebrate community, and little
change was measured before and after treatment (Table 24).   The level of similarity between pre-
and post-treatment species composition, as measured by the Pinkham-Pearson Coefficient of
Similarity, was 0.49.  This indicated a minor shift in densities of dominant taxa (Table 25).

Fish

Total fish density was 173 / 100 m  and 97 / 100 m  in pre- and post-treatment samples,2 2

respectively.  The sum of each species’ population estimate dropped from a pre-treatment value
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of 292.7 / 100 m  to 132.2 / 100 m  after treatment.  Post-treatment density estimates of2 2

individual species were also lower in the post-treatment sample except for white sucker.  Brown
bullhead and banded killifish, collected in very low numbers before treatment, were absent in the
post-treatment sample.  However, fathead minnows and blacknose dace were present only in the
sample following treatment.  Fifteen species were present in each sample.  Dominant species
changed places among each other.  VTIBI scores were identical at 31 before and after treatment.
An estimate of the number of non-lamprey fish in the treated segment, extrapolated from the sum
of individual population estimates, ranged from 5,975 to 8,941.  Only 59 fish , or 0.6 to 1.0
percent, of non-lamprey nontarget fish were killed by TFM treatment.

Discussion / Conclusion

Macroinvertebrates

VTDEC staff documented no short term adverse impacts of TFM treatment to the Trout
Brook macroinvertebrate population.

Fish

Intense electrofishing the day before the TFM treatment, rather than any toxic effects of
TFM,  is the probable cause of the decrease in fish numbers observed after treatment.  The
electrofishing effort was made to collect American brook lamprey to be held in untreated water
during treatment and released back into the stream following treatment in accord with permit
conditions.   Substantial numbers of several fish species were killed as a result of the
electrofishing effort.  The authors concluded that mortality of non-lamprey, nontarget fish due to
the TFM treatment of Trout Brook was not significant.

________________________

g.  “Assessment of the Impacts of TFM on Non-target Macroinvertebrates in Lake
Champlain Delta Areas” (Gruendling and Bogucki 1993)

Materials and Methods

Gruendling and Bogucki evaluated impacts of TFM on nontarget macroinvertebrate
communities of the Little Ausable and Ausable delta areas, and established a reference site, on
the untreated Port Kent ‘delta’.  

Community Samples

They collected 50 community samples from each of the two treatment sites before TFM
arrived on the deltas and another 50 samples from each, two to four days after TFM dropped
below detectable levels.   A 22.9 cm x 22.9 cm Ponar Grab Dredge was used to collect samples,
which were then bagged, cooled and transported to the laboratory for immediate analysis. 
Specimens were gleaned from other sample contents by sieving, hand picking and extraction with
concentrated sugar solution, and then placed in 80% ethanol.  The first Little Ausable River
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treatment began on September 13, 1990.  TFM leading edge entered the delta on September 15,
1990.  Researchers collected Little Ausable pre-treatment samples on September 10, 1990 and
post-treatment samples on September 18, 1990.  TFM was first applied to the Ausable River on
September 15, 1990 and entered the lake mostly via the north mouth the same day.  Ausable delta
pre-and post-treatment community samples were collected on September 11 and 19, 1990.

Water Samples

Gruendling and Bogucki took water samples with a Syringe Water Sampler at a depth of
0.1 meters above the substrate at 11 sites on the Little Ausable and 10 sites on the Ausable deltas.
TFM concentrations were analyzed with High Performance Liquid Chromatography (HPLC).  

Mussel Population Samples

Mussel population densities were estimated at most of the Little Ausable and Ausable
delta water chemistry sites to evaluate TFM dose / response.  Quadrats of 0.25 m  were employed2

on the Little Ausable delta, while larger, 10 m  quadrats were used on the Ausable delta.  The2

difference in quadrat size was based on mussel density variance and the amount of aquatic
vegetation within the two habitats. Four 0.25 m  quadrats were established at each sampling2

location on the Little Ausable and two 10 m  quadrats were sampled at each location on the2

Ausable.  A SCUBA diver hand picked all mussel specimens within the established quadrats
from each location.  Specimens were classified as alive, stressed, or dead.  Counts and biomass
were determined in the laboratory on refrigerated specimens.

Caged Animal Experiments (Bioassays)

Unionid mussels from the Port Kent reference site were also placed in cages at most
water chemistry sites on the Little Ausable and Ausable deltas.  Researchers put ten mussels in
each cage and allowed them to acclimate for 5 days before treatment.  Ninety-six hours after
TFM dropped to non-detectable levels, the cages were removed, and the animals were placed into
untreated Lake Champlain water.   They were observed and classified as alive, stressed or dead. 

Results

Community Samples

Gastropoda (snails), Oligochaeta (worms), Amphipoda (scuds), Hirudinea (leeches) and
Pelecypoda (mussels) dominated the Little Ausable delta sediment invertebrate community. 
Diptera (midges), Oligochaeta, Gastropoda, Pelecypoda and Ephemeroptera (mayflies)
dominated the Ausable delta invertebrate community.  No significant differences occurred in pre-
and post-TFM treatment densities on either delta.

Water Samples

The highest TFM concentration monitored on the Little Ausable delta was 1670 ppb and
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that for the Ausable 1125 ppb.  Target concentrations in each river were 5400 and 1600 ppb,
respectively.  Analyses detected some TFM in the emergent wetland fringe area along the Little
Ausable River delta.  An emergent wetland site east (down wind) of the Little Ausable mouth
had the highest TFM concentration and longest exposure time.  No TFM was detected in stations
near the south mouth of the Ausable, indicating most of the plume exited the north mouth. 

Mussel Population Samples

Considerable variability was observed between samples within location on each delta. 
Little Ausable delta density and biomass estimates per 0.25 m  quadrat ranged from 0-17 animals2

and 0-580 grams, respectively.  Mean density and mean biomass there were 17.0/m  and 4942

gm/m  fresh weight.  On the Ausable delta density ranged from 0 - 65 animals/10 m  quadrat,2 2

while the mean was 1.1/m .  Biomass estimates ranged from 0 - 2306 gm/m ; mean biomass was2 2

53.5 gm/m .2

Caged Animal Experiments (Bioassays)

No statistically significant mortality occurred with only four deaths among the 180
unionid mussels in test cages on the Little Ausable and Ausable deltas.  However, the highest
level of apparent impact occurred in the cage at the location exposed to the highest TFM
concentration on the Ausable River delta.  Researchers recorded one dead and 2 stressed mussels
there.

Discussion / Conclusion

Community Samples

TFM treatment of the Little Ausable and Ausable Rivers caused no significant impacts on
associated delta invertebrate communities.

Water Samples

TFM concentrations did not reach river levels at any site monitored on either delta. 
Further, TFM did not cover each delta completely.  Wind speed and direction apparently
determined TFM’s dispersal and resident time after it reached the deltas.

Mussel Population Samples

Gruendling and Bogucki noted that unionid mussels comprise a major proportion of the
biomass on each delta.  SCUBA sampling was conducted only after treatments on September 21,
1990.  Therefore, they drew no definitive conclusions regarding TFM impact on unionids from
this sampling.  However, it could be inferred from the caged mussel studies that none occurred. 
The information however, was useful in developing evaluation strategies for 1991 and 1995
Bayer 73 (5% Granular) treatments.
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Caged Animal Experiments (Bioassays) 

No significant TFM-induced mortality was recorded at either delta.
________________________
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h.  “Investigation of Native Mussel Glochidia Retention in the Poultney River
During TFM Treatment” (Lyttle and Pitts 1997)

Materials and Methods

Five drift nets deployed in three locations were sampled hourly from dawn till dusk
before, during and after TFM treatment by removing and preserving all materials collected.  Two
trays holding gravid mussels were placed immediately upstream of the two drift nets in the
treatment zone at Carvers Falls.  A mussel bed was situated immediately upstream of the two
drift nets below Coggman Bridge, also in the treatment zone.  A control tray with gravid mussels
was placed upstream of a single drift net set above the TFM application point.

Results

No glochidia were observed in four pre-treatment samples examined, or in any of the
treatment or post-treatment samples collected below the TFM application point.  The authors
decided on this basis not to examine control samples.  Gravid mussels held in the plastic trays
and those residing in the Coggman Bridge mussel bed released no glochidia for at least five days
post-treatment.   

Discussion / Conclusion

The 1996 sea lamprey control treatment of the Poultney River caused no adverse impact
on the retention of glochidia by native mussels exposed to TFM at treatment concentrations.

i.  “Effects of Lampricides on Amphibians: Little Ausable and Ausable Rivers and
Deltas, Lake Champlain, NY (1990-1995)” also known as “Breisch Amphibian Study”
(Breisch 1996) 

Materials & Methods

A special condition of the New York Adirondack Park Agency Freshwater Wetlands
permit required the Project Sponsor Group to make “an increased effort to collect and detect
affected amphibians...in several locations on both the Little Ausable and north branch of the
Ausable Rivers.”  Investigators were to carefully probe and search approximately 300 feet of the
emergent / submergent wetland bordering the mouth of the Little Ausable and several upstream
areas adjacent to riparian wetlands.  Two other similar lengths of shoreline near wetlands were
also to be investigated on both the Little Ausable and Ausable Rivers following TFM treatments. 
Additionally, the applicant was to make routine, post-treatment collections of all affected
amphibians in all treatment areas.

Results

1990 - Special effort surveys, under the direction of Al Breisch of the NYSDEC
Endangered Species Unit (ESU), resulted in the collection and/or observation of 6 dead two-lined
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salamanders and 25 dead tadpoles from the Little Ausable River, and 24 dead mudpuppies (Table
26) and 32 dead tadpoles from the Ausable River after 1990 TFM treatments. Other amphibian
mortalities due to these treatments were detected during routine nontarget assessment surveys
conducted along the entire length of treated stream and have been reported in a preceding section.

1991 - ESU staff also conducted similar work after the 1991 Bayer 73 (5% Granular)
treatment of the Little Ausable delta.  The only amphibians they detected were 76 tadpoles.  A
delayed treatment and ensuing scheduling conflicts precluded ESU staff from conducting a
special effort survey after the 1991 Ausable delta Bayer 73 (5% Granular) treatment.

1994 -  No effort was expended on the Little Ausable after the minor impacts noted in
1990.  Instead, an extensive effort was focused on the Ausable River.   In September, 1994,
before the Ausable treatment, ESU staff searched for mudpuppies via probing beneath
submerged rocks and into other potential refuges.  They also set baited minnow traps for a total
of 22 trap-nights.  Efforts were concentrated on two stream sections where most mudpuppy
mortality occurred in 1990.  They found no mudpuppies before treatment.   However, special-
effort amphibian surveys, following the 1994 treatment of the Ausable River, resulted in the
observation of 40 dead mudpuppies and two stressed, adult mudpuppies.  Several size classes
indicating the presence of various age classes were represented (Table 26).

1995 - ESU staff could not conduct special-effort post-treatment studies following Bayer
73 (5% Granular) application on the Ausable delta due to scheduling conflicts.  No Bayer 73 (5%
Granular) treatment was required on the Little Ausable delta in 1995 due to lack of sea lamprey
colonization.  Instead, Vance Gilligan of the Region 5 Wildlife Unit was designated to collect
amphibians and transmit them to the Endangered Species Unit.  Only one frog tadpole (Rana
spp.) was observed and collected.

Discussion / Conclusion

Breisch considered the detection of forty dead mudpuppies in 1994 following the second
TFM treatment of the Ausable River as an indication substantial recolonization occurred after the
first treatment in 1990.  Three of four size classes observed in 1990 were represented again in
1994.  A fifth size class, not represented in 1990 was observed in 1994.  Frequencies of
individuals within size classes was similar between years.  However, Breisch stated it was
unclear what the effects of continuous, long-term treatments may be on the sensitive mudpuppy
population there.
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2.  Bayer 73 (5% Granular) Treatments

a.  “Assessment of Bayer 73 (5% Granular) Impacts on Non-target
Macroinvertebrates in Lake Champlain Delta Areas” (Gruendling and Bogucki
1993b)  

Materials & Methods

The purpose of this study was to evaluate the impact of Bayer 73 (5% Granular)
application on the nontarget macroinvertebrate communities of Lake Champlain’s Little Ausable
and Ausable River deltas.  Treatment of the Little Ausable delta occurred on September 10, 1991
and the Ausable delta on September 12, 1991.  Gruendling and Bogucki conducted pre-treatment
assessments in 1990 and 1991, and post-treatment assessments immediately following treatment
in 1991 and again in 1992, after a one-year recovery period.  This study is the first known to have
reported simultaneous, in situ monitoring of Bayer 73 concentrations and an evaluation of
invertebrate impacts and population recovery rates.

Objectives of the study were to determine pre-treatment (baseline) macroinvertebrate
community assemblages, the impacts of Bayer 73 (5% Granular) on macroinvertebrates and their
recovery rates after treatment, the concentrations of Bayer 73 (5% Granular) at caged invertebrate
sites following treatment, as well as the responses of selected macroinvertebrate species to
various concentrations.

As in their TFM impact study Gruendling and Bogucki utilized the Port Kent ‘delta’ as a
reference site.  Initially the Port Kent site was to serve as a control for population comparison
data.  However, the researchers determined through subsequent field testing that its
macroinvertebrate communities were not similar enough to serve this purpose.  Instead it was
used only as a control for caged animal experiments.

Water Sampling and Bayer 73 Analysis

Gruendling and Bogucki established ten water sampling sites on the Little Ausable delta, 
eleven on the Ausable delta and one at the Port Kent reference site.  Water samples were
collected at 3, 6, 12, and 24 hours after Bayer 73 application and every 24 hours thereafter until
the lampricide was below 10 ppb at a depth of 0.1 m above the substrate.  Samples at six time
sequences were also collected at the reference site.  Samples were analyzed with a Hewlett-
Packard Model 1090M HPLC. 

Community Sampling

Fifty community sediment samples were collected from the Little Ausable delta and fifty
were collected on the Ausable delta with a Ponar Grab Dredge (22.9 x 22.9 cm) during each of
four sampling periods.  These were the 1990 baseline, the 1991 pre-Bayer 73 treatment, the 1991
post-Bayer 73 treatment, and the 1992 recovery periods.  A total of four hundred samples
resulted. The samples were processed as described in the narrative regarding the Gruendling -
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Bogucki TFM impacts study, above.   

Unionid Mussel Population Sampling

Research conducted during the 1990 Gruendling - Bogucki TFM impacts study
documented the high incidence of two species of unionid mussels (Elliptio complanata and
Lampsilis radiata radiata) among the macroinvertebrate fauna of the Little Ausable and Ausable
deltas.  Due to their dispersed distribution and relatively large size, a SCUBA sampling
technique, rather than the Ponar Grab Dredge technique was developed.  To estimate density and
biomass of these mussels, five transects were established across each delta from its outer edge
shoreward to a depth of approximately 0.5 m.  Loran C instrumentation was used in subsequent
sampling periods to provide nearly adjacent transects.  A SCUBA diver placed a metal frame on
the sediment, at approximately 10 meter intervals along the transect, and within the quadrat,
collected visible mussels and sifted through the sediment with a bare hand to detect buried
specimens.  Based on preliminary population information, divers used a quadrat of 0.25 m  on2

the Little Ausable delta and a quadrat of 2.5 m  on the Ausable delta (accomplishing the latter by2

flipping over the 0.25 m  frame ten times at each sampling plot).   Water level changes, random2

underwater movement of the SCUBA diver and rough water conditions near shore resulted in
unequal sample sizes among the sample periods.  Researchers collected the samples from each
plot for later identification, counting and length and weight measurement in the laboratory.  
Biomass estimate specimens were opened, drained and placed on paper towels for five minutes
before determining shell and fresh tissue weights.

Caged Animal Experiments (In Situ Toxicity Tests)

Unionid Mussel Toxicity Tests - Researchers placed ten Elliptio complanata and ten
Lampsilis r. radiata specimens in each of twenty-two cages located at the established water
sampling sites on the treatment deltas and reference site.  The animals acclimated 3 - 4 days
before Bayer 73 treatments, and were checked in situ at 24 and 48 hours after exposure to Bayer
73 began.  Mussels were removed from the cages and placed into untreated water after 72 hours. 
Normally filtering animals were categorized as “alive”; slightly open animals that responded to
probing stimuli were categorized as “stressed”; open, nonresponsive mussels were classified as
“dead”.   In addition to the caged samples, post-treatment SCUBA sampling of four quadrats
using a point-quarter procedure at twenty-two reference stakes set adjacent to each cage/water
sampling site on both the Little Ausable and Ausable deltas took place.  Quadrat size on the
Little Ausable was 0.25 m ; that on the Ausable delta was 1.25 m .  Sampling four of these at2 2

each reference stake resulted in sample plots of 1 m  on the Little Ausable, and 5 m  on the2 2

Ausable delta.   The same “alive”, “stressed”, or “dead” classifications were assigned after
treatment and the mussels were returned to the sediment.

Other Macroinvertebrate Toxicity Tests - On the Little Ausable delta, researchers also
placed representative species of six macroinvertebrate groups (Amphipoda, Isopoda, Decapoda,
Gastropoda, Odonata and Pelecypoda) in exposure chambers at the established water sampling
sites.  These animals were collected from a nearby non-treatment area and acclimated on the test
site for 24 hours before treatment.  They were removed 24 hours after treatment and transferred
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to untreated water to be observed for survival / mortality behavior.

50Laboratory, Cage, and In Situ LC  Experiments

Gruendling and Bogucki used replicated renewal acute toxicology tests (Rand and

50Petrocelli 1985) to determine Bayer 73 LC  values for L. r. radiata and E. complanata in the
laboratory, in cages and in situ.  Target Bayer 73 concentrations in parts per billion were 0, 250,
500, 1000, 2000 and 4000.  Actual exposure levels were lower.  Researchers put 40 liters of lake
water and an 8 cm layer of sand from the Ausable delta into each of six 120-liter glass treatment
tanks and six 40-liter recovery tanks.  The tanks were aerated and maintained at 20 C.o

Fourteen L. r. radiata specimens and fourteen E. complanata specimens from the Port
Kent reference site were placed into each treatment tank and acclimated for two days for each
test.  Appropriate amounts of Bayer 73 (5% Granular) believed necessary to achieve target
concentrations were sprinkled evenly into each tank.  After 24 hours of exposure, the mussels
were transferred to recovery tanks.  Mussel condition was examined 3 hours post-treatment, 24
hours post-treatment and 24 hours post-recovery, and mussels were classified as “unaffected”,
“stressed” or “dead”.  Researchers took water samples during the 3 hour post-treatment period to
determine actual Bayer 73 (5% Granular) concentrations. 

50LC  values were also calculated for these species in cage experiments and post-treatment
sample plots.

Statistical Analysis

A consulting statistician compared count distributions using the Wilcoxon Rank Sum

50Test.  Researchers estimated the LC  value of Bayer 73 (5% Granular) in both the laboratory and
the field via probit graph analysis.

Results

Water Sampling and Bayer 73 Analysis

Concentrations of Bayer 73 (5% Granular) were monitored over 4 day post-treatment
periods at ten stations on the Little Ausable delta and eleven stations on the Ausable delta.  One
station at the Port Kent reference site was monitored during the same time as the Ausable delta
stations.   A striking variability in concentrations, as much as 10 - 30 fold differences, occurred
among sample sites within the treatment areas.  Maximum concentrations at a depth of 0.1 m
above the sediment occurred at all Little Ausable sites within 24 hours (although timing of peak
values among sites varied), and at all Ausable sites within 13 hours (most sites peaking within 6
hours of application).  Detectable levels of Bayer 73 (>10 ppb) were found at all stations 98
hours after initial application on the Little Ausable delta and at only two stations on the Ausable
delta approximately 95 hours after initial application.  About 24 hours after initial application on
the Ausable delta, small concentrations of Bayer 73 (15 - 18 ppb) were detected at the Port Kent
reference site, apparently driven there by a strong northerly wind.
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Concentrations on the Ausable were substantially lower and shorter in duration than those
on the Little Ausable delta. 

Community Sampling

The Little Ausable delta exhibited a higher species diversity than the Ausable delta. 
Gastropoda (snails), Oligochaeta (aquatic worms) and Amphipoda (scuds) dominated the Little
Ausable pre-treatment community.  Two species of Pelecypoda (mussels), L. r. radiata and E.
complanata, very important to the delta’s macroinvertebrate biomass, are summarily treated here,
and more extensively treated separately in this study.  Comparing pre-treatment 1991 (9/3/91) to
post-treatment 1991 (9/15/91) samples, statistically significant (P < 0.001) declines in densities
occurred in Gastropoda, Pelecypoda, Diptera (midges) and Hirudinea (leeches) (Table 27).  
Amphipoda densities increased substantially.  Isopoda (aquatic sow bugs), Oligochaeta and
Trichoptera (caddis flies) exhibited essentially no impacts due to Bayer 73 treatment.  One year
later, Diptera densities had rebounded and exceeded pre-treatment levels.  Gastropoda, Hirudinea
and Pelecypoda remained significantly (P < 0.05) lower than either pre-treatment sample. 
Amphipoda and Isopoda significantly increased (P < 0.001) over pre-treatment levels (Figure
10).

Except for Diptera and Ephemeroptera (mayflies), macroinvertebrate densities were lower
both before and after treatment on the Ausable River delta than on the Little Ausable delta. 
Diptera, Gastropoda and Oligochaeta dominated pre-treatment macroinvertebrate communities
there.  After Bayer 73 treatment, significant decreases (P < 0.005) in mean sample counts
occurred in Gastropoda, Pelecypoda, Oligochaeta, Hirudinea and Diptera (Table 28). 
Amphipoda, Isopoda and Ephemeroptera showed no significant changes.  A year after treatment
on the Ausable delta, Gastropoda, Pelecypoda, Oligochaeta, Hirudinea and Diptera all remained
significantly lower (P < 0.001) in density than in 1991 pre-treatment samples.  However, the pre-
treatment 1991 densities of Gastropoda, Pelecypoda, Oligochaeta, Hirudinea, Diptera,
Amphipoda and Isopoda were greater than those in pre-treatment 1990 samples.  Comparing
levels one year after treatment to 1990 pre-treatment densities showed that significant decreases
remained only in Diptera, Pelecypoda and Gastropoda.  Hirudinea and Oligochaeta had
rebounded to near 1990 levels and Amphipoda densities were significantly greater (P < 0.05) in
1992 than in 1990 (Figure 11).

Unionid Mussel Population Sampling

Elliptio complanata was the dominant unionid mussel on the Little Ausable River delta.
Lampsilis r. radiata dominated the Ausable River delta.  Pre-treatment density estimates of both
species combined ranged from 16.7 - 19.3 / m  on the Little Ausable delta and from 2.2 - 2.4 / m2 2

on the Ausable delta.  Individual species densities were 12.1 - 13.6  / m  for E. complanata and2

4.6 - 5.7 / m  for L. r. radiata on the Little Ausable delta.  On the Ausable delta, L. r. radiata2

density estimates ranged from 1.6 to 1.7 / m , while those for E. complanata ranged from 0.6 -2

0.7 / m .2

Significant declines (P < 0.001) in the density estimates of both species were observed on
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both deltas immediately after treatment (Table 29).  L. r. radiata declined 77% and
E. complanata declined 42% on the Little Ausable delta.  Declines of these species on the
Ausable delta were 43% and 49%, respectively.  Additional mortality may have occurred as the
population density estimates conducted one year post-treatment suggest overall mortality for L. r.
radiata was 86% and that for E. complanata was 69% on the Little Ausable delta.  Overall
mortality estimates for these species on the Ausable delta were 71% and 77%, respectively
(Table 30). 

Caged Animal Experiments (In Situ Toxicity Tests)

Unionid Mussel Toxicity Tests - Mean mortalities of caged Elliptio complanata and
Lampsilis r. radiata specimens, 70.0% and 94.0% respectively, were highest on the Little
Ausable Delta (Table 31). These species exhibited mean mortality rates of 32.7% and 73.6%,
respectively, on the Ausable delta (Table 32).  L. r. radiata was most sensitive to Bayer 73 at all
sites.  Caged E. complanata showed no mortalities at half of the Ausable delta sites.  No
mortality occurred at the Port Kent reference site.

In situ field plots located adjacent to caged unionid mussel stations also resulted in higher
mortalities for both E. complanata and L. r. radiata on the Little Ausable delta than on the
Ausable delta.  Mean mortality rates observed for E. complanata and L. r. radiata on the Little
Ausable were 29.2% and 76.8%, respectively (Table 31).  On the Ausable River delta, they were
9.1% and 52.5%, respectively (Table 32). 

Other Macroinvertebrate Toxicity Tests - On the Little Ausable delta, caged Gastropoda
and Pelecypoda exhibited extreme sensitivity to Bayer 73 and experienced mean mortality rates
of 87% and 89%, respectively.  Mean mortality rates were 34% for Odonata, 29% for
Amphipoda, 24% for Isopoda and 0% for Decapoda in exposure chambers there.  None of the
caged animals at the Port Kent reference site died.

50Laboratory, Cage, and In Situ LC  Experiments

The replicated, renewal acute toxicity tests showed a direct relationship between E.
complanata and L. r. radiata mortality and Bayer 73 concentrations.  Regression analysis of plots
of mortality rates after probit transformation versus log-transformed Bayer 73 concentration data

50resulted in laboratory-estimated LC  values of 998 ppb for E. complanata and 178 ppb for L. r.

50radiata.  The laboratory LC  value for E. complanata was higher than the maximum

50concentrations recorded on either delta.  In situ LC  values calculated for this species fell within

50 50the range of Bayer 73 concentrations on both deltas.  The lab LC  value and the in situ LC
values for L. r. radiata were within the range of concentrations monitored on the two deltas.

Discussion / Conclusion

Water Sampling and Bayer 73 Analysis

Reasons for the differences in Bayer 73 (5% Granular) concentration and duration
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between treated deltas are unclear.  Gruendling and Bogucki hypothesize that they may have
resulted from a higher application rate on the Little Ausable delta and/or a lower dilution rate.

[Note: The applicators took precautions to assure that the proper dosage, 100 pounds of
formulation / acre, was evenly applied over the measured treatment area.  The exact
amount of formulation required to treat the measured acreage was loaded onto the crop
duster aircraft; and the aircraft, using carefully calibrated dispensing equipment, ran out
of material at expected points, indicating that the deltas indeed were treated at 100
pounds / acre.]

The Little Ausable delta is shallower, heavily vegetated and sheltered from prevailing winds. 
The Ausable delta on the other hand is deeper (i.e. it has a greater water volume) lacks significant
vegetation and is substantially exposed to winds and currents.  Concentrations on both deltas
indicated lampricide movement in the treatment zone and dilution along the outer edge of the
plume.  

Community Sampling

Dense vegetation probably accounted for the higher species diversity on the Little
Ausable delta, as compared to the high energy, non-vegetated Ausable delta.  Gruendling and
Bogucki reported that impacts to macroinvertebrates on the Little Ausable and Ausable deltas
were similar to those observed in other populations exposed to Bayer 73.  Differences between
this Lake Champlain study and others were that, here, no significant effect was detectable on
caddis flies or mayflies, but snails (previously reported as experiencing little impact) sustained
heavy mortality on the Little Ausable and Ausable deltas.  Not surprising, considering that Bayer
73 has been used as a molluscicide, were data showing that Pelecypoda and Gastropoda showed
no recovery a year after treatment on either delta. 

Unionid Mussel Population Sampling

Higher densities of unionid mussels found on the Little Ausable delta were probably
related to the more stable substrate and more dense aquatic vegetation there compared to the
exposed, less vegetated, scoured sands of the Ausable delta.  Pre-treatment mussel density values
for the Little Ausable River delta were at the high end, while those for the Ausable delta were at
the low end, of the range for northeastern lakes.  The lack of recovery of mussel densities one
year following Bayer 73 treatment indicate no apparent recolonization by adults.  Potential
recruitment could come from immigration, in situ reproduction and infusion of larvae from other
sites.  Gruendling and Bogucki felt that immigration would not play an important role as a
recruitment source.  During post-treatment sampling in 1992, few Unionidae less than four years
of age were collected.  Only two of 192 animals collected on the Little Ausable delta could have
been recruited during 1991 - 1992.  None of the 130 animals collected on the Ausable delta could
have been 1991 - 1992 recruits.  However, small mussels less than 25 mm in length may be
missed when samples are collected by hand, as with SCUBA sampling.  In the Lake Champlain
study few juveniles were collected with either SCUBA or the Ponar Grab Dredge.  These two
techniques may have inadequately sampled young mussels and underestimated post-treatment
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recruitment.  Gruendling and Bogucki, however, concluded that the Little Ausable and Ausable
delta unionid populations would recover slowly.

Caged Animal Experiments (In Situ Toxicity Tests)

Unionid Mussel Toxicity Tests - The higher mortality rates observed on the Little
Ausable River delta as compared to the Ausable delta were probably due to the higher
concentrations and greater retention time of Bayer 73 there.  L. r. radiata is apparently more
sensitive to Bayer 73 than  E. complanata.  These mortality results are similar to those obtained
from laboratory studies.

Other Macroinvertebrate Toxicity Tests - Mortality among caged groups was similar to
that observed from community sampling.  However, field mortality rates tended to be lower,
probably due to the ability of some invertebrate groups to minimize exposure to Bayer 73 in field
conditions.  Stress among caged animals may also have been a factor.

50Laboratory, Cage, and In Situ LC  Experiments

The differences in tolerance of Bayer 73 between the two species of unionid mussels, E.
complanata and L. r. radiata, are due to physiological tolerances, and the greater ability of E.

50complanata to avoid the lampricide by burrowing and tightly closing valves when exposed.  LC
values calculated in the laboratory, among caged specimens and in field plots were more variable
for E. complanata than for L. r. radiata.  Exposure to higher Bayer 73 concentrations or the fact
that E. complanata could not burrow in the cages may account for this.  In the lab the mussels
quickly burrowed under the sand upon exposure to Bayer 73.

________________________

b.  “Assessment of Mussel Populations on Select Delta Areas of Lake Champlain
Following the Application of Lampricide (Bayer 73)” (Lyttle 1996)  

Materials & Methods

Gruendling and Bogucki (1993b) determined that mollusc population densities (mussels
and gastropods) had not recovered to pre-treatment levels one year after Bayer 73 treatment of
the Little Ausable and Ausable River deltas.  Lyttle conducted further assessment in 1995, four
years following treatment, employing Gruendling and Bogucki procedures. 

Lyttle’s primary objectives were to “investigate the distribution and relative abundance of
Lake Champlain mussels, with emphasis on the Ausable and Little Ausable Deltas”, to determine
mussel age structure and how it relates to recruitment stability and variability, to assess Ausable
and Little Ausable delta gastropod status and to project the potential impact of repeated Bayer 73
treatments on several New York deltas on lake-wide mollusc populations.

 Besides intensive surveys of the Ausable and Little Ausable deltas, fifty littoral sites
covering all sections of Lake Champlain, ranging in depth from 0.5 to 2.0 m. and in substrate
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composition from sand/silt on the deltas to a mixture of sand/cobble/shale, were evaluated for
native mussel and gastropod populations.

Mussel Surveys on the Ausable and Little Ausable Deltas

Researchers expanded the Gruendling and Bogucki (1993b) procedures to estimate
population density and recruitment of unionid mussels on the Ausable and Little Ausable deltas. 
Transects, 100 m in length, were established starting at depths of about 3 m and proceeding
toward shore, except for the transect near the south mouth of the Ausable.  This latter transect
was placed parallel to shore due to a rapid depth change.  

Between June 19 and 23, 1995, a SCUBA diver placed a 0.25 m  metal frame (quadrat) at2

points along each transect and hand picked all mussels inside on the substrate surface and for a
depth of 15 - 20 cm below the substrate surface.  The material below the surface was excavated
and sifted through a 5 mm mesh screen to collect any juvenile mussels present.  To estimate the
mussel population within 25% of the true value with 95% confidence, the diver sampled 658
quadrats on the Ausable delta and 158 quadrats on the Little Ausable delta.  Mussels were aged
and measured (long axis) in the field, and a linear regression analysis was conducted by species
to determine if lengths could accurately predict ages for future studies.

Gastropod Survey on the Ausable and Little Ausable Deltas

Researchers collected 50 samples on each delta (Ausable and Little Ausable) with a Ponar
Grab Dredge (22.9 cm x 22.9 cm) to evaluate gastropod numbers.  The snail samples were
filtered, picked, bagged and refrigerated until analyzed.  To compare results, Lyttle calculated the
number / plot, the mean number / plot and the number / m of gastropods reported by Gruendling2 

and Bogucki (1993b).  

Lake-wide Mussel and Gastropod Survey

Lake Champlain littoral area sampling locations were established using a stratified
random sampling design.  VTDEC sampling techniques (Fiske and Levey 1995) were employed. 
First a 15-minute visual inspection of each area was completed with snorkeling gear; then three
3.0 m transects were sampled to provide quantitative data.  Mussels were identified to species,
measured and aged.  Researchers collected snails with a sweep net for later laboratory
identification.

Impacts to Available Food Resources for Waterfowl

A determination of the importance of mussels and gastropods as Lake Champlain
waterfowl foods was attempted through the review of waterfowl life histories and other data. 
Waterfowl concentrations were mapped using Geographic Information System (GIS) technology.
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Results

Mussel Surveys on the Ausable and Little Ausable Deltas

Divers collected native Eastern elliptio, Eastern lampmussel, Eastern floater and giant
floater on both the Ausable and Little Ausable deltas (Table 33).  Gruendling and Bogucki (1993)
did not collect either the Eastern floater or the giant floater.  Lyttle’s group also noted the non-
native zebra mussel, that first had been documented in Lake Champlain in 1994.  Zebra mussels
were excluded from this analysis.  Unfortunately, the mussel population sampling raw data from
Gruendling and Bogucki (1993) were unavailable, and no statistical comparisons could be made. 
However, a simple comparison of combined Eastern elliptio and Eastern lampmussel
densities/m was possible (Figure 12).  Also, a comparison of overall mussel densities/m  was2 2

possible.  Little Ausable pre-treatment densities based on Gruendling and Bogucki (1993) were
16.7 and 19.3 mussels/m  in 1990 and 1991, respectively.  In 1995 they had recovered to 13.52

mussels/m .  Those on the Ausable delta in 1990 and 1991 were 2.2 and 2.4 mussels/m ,2 2

respectively, while in 1995 they were 3.7 mussels/m .2

Lyttle’s age-frequency distribution plots of mussels from both deltas showed recruitment
is fairly stable and consistent rather than sporadic.  The plots also contained mussels younger
than four years, demonstrating that recruitment has occurred since the 1991 Bayer 73 treatments. 
Combined delta age-frequency distribution plots were similar between 1992, a year from which
mussel shells were available, and 1995.  Unfortunately, no pre-treatment (1990 or 1991) age data
or mussel shells were available for a pre-treatment versus 1995 comparison, and the 1992 mussel
shells from the two deltas had been combined without a means of assigning them to their original
source. 

Linear regression analyses showed that the total variability in the relationship of length to
age was too great to use length as an accurate age indicator.  Combined delta values of r  for2

Eastern elliptio and Eastern lampmussel were 0.485 and 0.659, respectively.

Gastropod Survey on the Ausable and Little Ausable Deltas

Lyttle compared Gruendling and Bogucki gastropod data, available as numbers of
gastropods from each dredge sample and a species list, collected on the Ausable and Little
Ausable deltas with her 1995 data (Figure 13).  The earlier researchers documented statistically
significant gastropod decreases (P < 0.05) between (1990 and 1991A) pre-treatment samples and
samples collected immediately post-treatment (1991B).  They also found statistically significant
declines between (1990 and 1991A) pre-treatment samples and samples collected one year after
treatment (1992).  Lyttle, however found no significant differences between pre-treatment
samples and the samples collected in 1995.  In fact, gastropod samples collected in 1995
indicated a higher density of animals than in any of the other years (Table 34).

From 1990 through 1992 Gruendling and Bogucki collected five gastropod species on the
Ausable delta and six gastropod species on the Little Ausable delta.  In 1995 Lyttle collected 14
species on the Ausable and 21 on the Little Ausable.  Three of the species collected on the
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Ausable, and five collected on the Little Ausable, by Gruendling and Bogucki were not collected
by Lyttle on the corresponding deltas.  

Lake-wide Mussel and Gastropod Survey 

All mussel species found by Lyttle on the Ausable and Little Ausable deltas are widely
distributed in Lake Champlain (Table 35), and gastropods were documented at most of the
mussel survey sites (Table 36).  Lyttle collected no gastropods listed as unique or rare by state or
federal agencies.  

Impacts to Available Food Resources for Waterfowl

A list of Lake Champlain waterfowl species that rely on molluscs for hatch and
recruitment success and as a winter food source was developed.  The list included seven dabbling
duck species (mallard, American black duck, wood duck, northern pintail, green-winged teal,
blue-winged teal and American wigeon), four diving duck species (ring-necked duck, common
goldeneye, common merganser and hooded merganser) and the Canada goose.

Discussion / Conclusion

Mussel Surveys on the Ausable and Little Ausable Deltas

No long-term loss of mussel species was detected on the Ausable or Little Ausable deltas
four years following Bayer 73 treatments.  Besides the Eastern elliptio and Eastern lampmussel,
this study documented presence of the Eastern floater and giant floater (two additional native
mussels), on both deltas.  Changes in habitat, notably the predominant presence of Eurasian
water milfoil, which was not reported by Gruendling and Bogucki, may account for the presence
of the “new” native species.  Pumpkinseed and carp, which are host species for the juvenile
stages of the Eastern floater and giant floater, often associate with this vegetation.  The non-
native zebra mussel was also observed. 

The overall density of mussels (number/m ) was somewhat higher on the Ausable delta2

and slightly lower on the Little Ausable delta than recorded during pre-treatment surveys.  
Neither difference was significant.

Age frequency plots showed survival of 1991 young-of-year mussels among all four
native species.  Shapes of the catch curves, however, suggested that the sampling technique
under- represented the smaller, younger age groups.

Gastropod Survey on the Ausable and Little Ausable Deltas

Densities of gastropods had recovered since the 1991 Bayer 73 treatment and
substantially exceeded pre-treatment estimates on both deltas.  Lyttle states that “[c]olonization
of gastropods from outside the borders of a disturbance area is not uncommon.”  The findings of
this study appear to support the premise that greater diversity occurs in areas with an intermediate
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level of disturbance.  Disturbance levels may be considered intermediate or moderate because
delta areas treated with Bayer 73 are a relatively small proportion of available Lake Champlain
gastropod habitat; emigration of species from adjacent, untreated habitats could be easily
accomplished; chemical breakdown of Bayer 73 occurs rapidly without bioaccumulation; and the
application frequency allows interim recovery to pre-treatment levels.  

Impacts to Available Food Resources for Waterfowl

The authors concluded, due to the relatively small areas treated and the short term nature
of the effects of treatments on populations of mussels and gastropods, that the impacts on food
resources available to Lake Champlain migrating and breeding waterfowl were minimal.  This
was especially true in light of the wide-spread distribution within Lake Champlain of these
mussel and gastropod species.
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IV.  Salmonid Population and Sport Fishery Response

A.  Lake Trout

Abstract

Gill netting data, revealing improved lake trout survival, met three of four evaluation
standards, and were ambiguous with respect to the other.  Survival of Age 3-4 lake trout
improved 25% over pre-control levels and met the evaluation standard.  Age 3-6 survival
improvements fell just shy of the evaluation standard when survivals were calculated on a year-
class basis, but exceeded the evaluation standard when analyzed on a netting-year basis.  There
was an increase in survival of older, fully recruited lake trout, and significantly increased gill net
catch per unit of effort for lake trout outside of Zones 3A & 3B, both of which met or exceeded
pre-defined evaluation standards.

Sea lamprey wounding rate and accumulated scar reductions met pre-defined evaluation
standards for all five size classes of lake trout.  Prior to 1992, the number of sea lamprey wounds
on lake trout was high and variable for different size classes of lake trout.  In 1992, the number of
wounds declined below pre-treatment levels for all size classes.  An independent samples t-test
found significant differences between pooled pre- and post-control groups for all size classes in
both the number of wounds and number of scars per fish.

At the fishery level, whole-lake open water creel surveys and angler diary data reveal lake
trout fishery evaluation standards were exceeded.  Pre and post-treatment creel surveys revealed a
76% increase in estimated lake trout catch with an increase of 7% in average weight of harvested
lake trout, both of which exceed one of the fishery evaluation standards.  A second fishery
evaluation standard was also exceeded; the proportion of lake trout larger than 25" in the post-
control harvest increased 42% over pre-control levels and salmonid angler diary cooperators
experienced a 126% increase in post-control catch rates (including harvested and released fish)
for lake trout larger than 25" over pre-control rates.

1.  Stocking

A coordinated lake trout stocking program was initiated in Lake Champlain in 1972. 
Lake trout stocked into Lake Champlain have generally come from fish produced by NY and VT
state hatcheries, or the Pittsford National Fish Hatchery.  Strains and ages of stocked lake trout
have varied through time, however they were standardized in 1985 (Table 37) with respect to
age, and 1988 with respect to strain.  Variable post-stocking survival rates associated with
fluctuating ages and sizes of trout required that a means be developed for standardizing numbers
stocked. This standard is referred to as an “equivalent yearling”.  In summary, a trout stocked as a
spring yearling equals one “equivalent yearling” while five lake trout stocked as fall fingerlings
equal one “equivalent yearling”.  A detailed stocking history is appended (Appendix G).  The
stocking rate during most of this period was governed by  “A Strategic Plan for the Development
of Salmonid Fisheries in Lake Champlain” which was implemented by NY, VT, and the USFWS
in 1977.  An attempt was made to keep stocking levels of lake trout steady for the duration of the
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experimental sea lamprey control program.  However, bioenergetics modeling data developed
during the course of the eight-year experimental program indicated that current stocking rates
were potentially too high to be sustained by the rainbow smelt forage base with the expected
improvement in salmonid survival rates due to sea lamprey control.  As a result, stocking rates
for lake trout were approximately reduced by half beginning with the 1994 year class (Fisheries
Technical Committee 1995).  The year classes stocked at the reduced rate did not affect this
evaluation as they were too young to be fully recruited to either the sport fishery or the sampling
gear used.  Despite the intent to keep stocking numbers consistent, variations in number of
equivalent yearlings stocked did occur.  Prior to the 1994 year class, these variations reflect the
vagaries of hatchery production.

2.  Estimating Survival from Gill Netting

The sea lamprey control program will be considered effective at the biological level for
lake trout if a reduction occurs in natural mortality of younger age classes of lamprey-
vulnerable lake trout, as indicated by:

a.  Standard 1:  A 25% or greater reduction in the estimated total instantaneous
mortality rate from age 3 to age 4, as compared to the mean for the baseline period.

b.  Standard 2:  A significant (5% level) [P # 0.05] decrease in the log-linear slope of
the catch curve for ages 3-5 or 3-6 in pooled gill net data after correction for selectivity.

c.  Standard 3:  A decrease in estimated instantaneous natural mortality rates for
older, fully recruited lake trout.  Minimally, these rates should not show a significant
increase.  

Methodology

A Comprehensive Plan for Evaluation of an Eight Year Experimental Program of Sea
Lamprey Control in Lake Champlain by Engstrom-Heg et al. (1990) (Appendix A) determined
the methods used in the lake trout gill netting analysis.  New York and Vermont conducted
intensive gill netting from 1982 to 1997, in order to collect catch per effort data as an index of
abundance.  The sampling net used this entire period has been a standardized gill net 6' deep,
400' long, incorporating eight 50' long panels of multifilament nylon netting varying in (stretch)
mesh size from 2 ½" to 6" and hung on a one-half basis.  The panels were arranged sequentially
by mesh size.  Originally, the panels were hung on 3/8" diameter polyfoam core float line and
number 30 leadcore bottom line.  Both states used spreader bars at each end of the net.  Vermont
used spreader bars through the entire sampling program, while NY did not begin to use spreader
bars until 1985 or 1986.  Vermont used spreader bars made primarily of wood, while  NY used
spreader bars constructed of foam insulation-filled 1/2" diameter PVC pipe.   In 1994 NY State
personnel became concerned that the nets were not performing correctly at depth because of the
pressures exerted on the polyfoam core float line.  A commercial diver was hired to inspect and
video-record the nets while they were fishing at depth.  The video revealed the nets to be
performing poorly, with underwater currents and any large fish able to collapse substantial
portions of the net.  Apparently water pressure at the depths fished was sufficient to compress the
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polyfoam core float line, rendering it substantially less buoyant. In addition, neither state’s
spreader bars were functioning properly - both lay on the bottom, pulling down sections of the
largest and smallest mesh at each end of the net. Consequently, NY switched in 1995 to a net
whose meshes were hung on 3/16" braided polypropylene rope with external hard foam floats
(1 1/4 oz. buoyancy) with crushing depths rated at 2500' and a heavier, number-50, leadcore
bottom line.  In addition, NY discontinued the use of spreader bars.  Vermont did not switch net
styles or discontinue the use of spreader bars.  Vermont replaces substantial numbers of their nets
each year.  Because most of their nets at any one time were newer than NY’s, Vermont biologists
felt the nets would be less affected by the compressing polyfoam core float line.  This was
somewhat supported by the videotapes of the nets fishing at depth.  There was a general tendency
for newer nets to fish better than older nets. 

NY generally gill netted during the last two weeks of June through mid-July.  Beginning
with 1986, NY sampled a specific number of net sets in each of zones 3A and 3B (Table 38 and
Appendix F).  Vermont typically gill netted between June and August, with the majority of net
sites in zones 3A and 3B.  Vermont also netted outside these main-lake zones to determine if the
lake trout population was expanding into suitable habitat in zones 2B, 2C, 3C, 4A and 4B, and
5A, 5B and 5C (Table 38 and Appendix F). Each state’s net sites were marked by depth and
LORAN coordinates, and these same sites were sampled from year to year (within the
capabilities of LORAN technology).  In 1991 NY experienced an economic shortfall, and NY
netting operations that summer were suspended.  Vermont conducted all netting on both sides of
the lake that year and sampled approximately half the number of sites that ordinarily would have
been netted by the two states combined.
       

Standard codes and forms were used by both states.  Data recorded for individual lake
trout, brown trout, salmon and steelhead collected included total length (mm), weight (generally
to the nearest 10 grams), fin clip, and number of sea lamprey scars and fresh and healing sea
lamprey wounds.  However, weights prior to 1986 were taken by a variety of methods.  NY
weighed their fish to the nearest ounce on a platform scale and weights were converted to grams. 
Vermont weighed fish less than a 1,000 grams to the nearest 2 grams on a platform scale.  Fish
larger than this were weighed to the nearest two-hundredths of a pound on a hanging scale.  In
reality, even the recent years’ weights must be viewed with caution, as they were taken on-board
with the platform scales mounted directly to the research boats in use.  Rough seas increased the
imprecision proportional to the degree of roughness. 

Scale samples were also taken from each captured lake trout, and beginning in 1986, the
method of capture of individual lake trout in the gill net meshes was recorded; i.e. whether they
were gilled or not gilled.  These method of capture data were required for subsequent selectivity
curve determinations.  Other fish species were routinely measured for total length and lamprey
wounding and scarring.

Data collected were entered into a software package developed for data management and
statistical analysis (SPSS/PC+ Version 3) .  Lake trout ages were determined by a combined
analysis of length frequency distributions and fin clip information.  In areas of overlap, or where
there was reasonable doubt, scales were mounted and read.  Length frequency and clip data were
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generally felt to be reliable methods of aging until at least age 6.  This was confirmed by the
stocking of a double fin-clipped portion of the 1989 year class in 1990.  Ordinarily, lake trout are
clipped on a 5 year rotation with one of the paired fins (ventral and pectoral) or the adipose fin
getting clipped in a particular year.  In 1990, hatchery personnel accidently clipped the left
ventral fin on a portion of the 1989 year class, which was supposed to have received an adipose
clip.  Fortunately, the error was detected before the trout were stocked and the adipose was
clipped on the portion of the year class which had received the left ventral clip.  A double clip
had not been used on Lake Champlain lake trout fall fingerlings or yearlings since 1976.  Thus
these double clipped fish served as an easily identifiable year class and a check and verification
of our aging techniques.  Ages of lake trout aged via scale readings were entered into the
database individually.  Ages assigned by length frequency and fin clip data were assigned to
individual fish via SPSS/PC+ Version 3 programs after ages from scale reading had been entered. 
  

Before the lake trout data could be analyzed for survival, the numbers collected by size
had to be corrected for gill net selectivity.  Length by mesh data were combined for NY data
from 1995 through 1997.  NY data were chosen for selectivity curve development because of a
large discrepancy between NY and Vermont data in the proportion of fish reported as gilled
(Table 39), and because this data set came from the “new”-style gill nets that fished in a more
consistent manner.  Selectivity curves were developed for each pair of mesh sizes as per Holt
(1963).  This method assumes that probabilities of capture for a given mesh are normally
distributed around an optimum fish length for that mesh.  Generally, the data showed fairly good
agreement with the model assumptions, although there was a tendency for increased variance
with increasing mesh size.  The Holt methodology results in two separate estimates of optimum
fish length for each mesh except for the smallest and largest meshes.  With the case of the mesh
pair 38 mm and 44 mm, the model statistics did not correspond well with estimates derived from
the other mesh pairs, nor did the resultant estimate of optimum fish length correspond well with
the observed data.  Therefore the values for the 38 mm and 44 mm mesh pair were discarded, and
the values of optimum fish length for these two meshes were obtained from the 32 mm / 38 mm
and 44 mm / 51 mm mesh pairings.   
 

Because the data showed increasing variance with increasing mesh size, an attempt was
made to develop a selectivity curve using the methodology of Helser et al. (1991).  Their method
uses nonlinear iterative least squares regression to simultaneously fit a curve as a function of both
mesh size and fish size.  This method can handle skew-normal distributions and can
accommodate instances where mesh size and variance of fish lengths within that mesh are
linearly related.  SPSS for Windows was used to build and run the model, however the results
indicated a poor fit, perhaps because the initial parameter estimates were not close enough to the
final solution, or because an inappropriate initial model was chosen.  Therefore, the selectivity
curves developed via the Holt model described above were used.

The resultant selectivity curves were used to correct data from all years and both state’s
gill netting.  This was deemed appropriate because there were no consistent trends in condition
factors observed through time and no significant strain changes made in the stockings.  An
ANOVA of condition factors of 100 mm size groups revealed a significant difference in
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condition factors between years for three size groups, however multiple comparison procedures
failed to reveal any consistent pattern in pre- versus post-control condition factors.  There is,
however, a general trend toward lower condition factors through time for fish larger than 500
mm.  Fish were  grouped into 25 mm groups as for development of the selectivity curve, and
condition factors for individual fish in these size groups were split into two groups; one pre-
control and one post-control.   Pre-control was defined as 1986 through 1990, and the post-
control as 1991 through 1997.  The pre-control period’s initial year of 1986 was chosen because
uniform weight-taking methodologies were begun then.  Of the 60 size groups tested with an
independent samples t-test, significant differences between pre and post-control periods were
found in 8 size groups, ranging from the 525 - 549 mm size group up to the 750 - 774 mm size
group.

The selectivity curves may be less appropriate in correcting gill net catches from the early
to mid-1980's, as these lake trout catches were not comprised entirely of Finger Lakes strain
(Appendix G).  However, the contribution of non Finger Lakes strain fish to the total catch was
generally minor in all meshes and years, and thus negligible impact would be expected on the
overall suitability of the developed curves.  Also, we have no data to indicate these other strains
differ substantially in their length/girth ratio from Finger Lakes strain, although such an
assumption seems reasonable.  No systematic effect on selectivity could be determined from the
partially collapsed gill nets.  The collapsing would at least be expected to contribute to increased
variance in catches from year to year.  The influence of the collapsing on the probability of
capture-type is unclear; however no increase in the proportion of gilled lake trout was observed
from 1995 through 1997 when the “new”-style gill net was used.  Finally, the curves developed
may be somewhat less appropriate for earlier years because of the general tendency for reduced
condition factors in some size groups in the more recent data.

After the selectivity curves were developed, the probability of capture (via gilling) was
calculated for each length class (25 mm groups) in each mesh, and the probabilities for each size
class were added across mesh sizes.  Probabilities of capture by means other than gilling were
estimated by the ratio of non-gilled fish in a given mesh to gilled fish in the mesh with the
highest probability of capture for fish of that length, times the gilling probability for that mesh
and length class.  These probabilities were then added to those for gilling (Engstrom-Heg and
Kosowski 1990).

As per the recommendation of Engstrom-Heg et al. (1990), a “Rudstam Correction
Factor” (Rudstam et al. 1985) was also used to adjust the developed selectivity curves.  The basis
of this factor is that larger fish have higher probabilities of encountering a gill net because of
their faster swimming speed and greater foraging range.  The correction factors used were
adapted from Lotus spread sheets developed by Robert Engstrom-Heg, NYSDEC Research
Scientist III, for evaluation of the Finger Lakes sea lamprey control program (Engstrom-Heg and
Kosowski 1990).

Quattro-Pro (Version 8) spread sheets were developed for each year’s netting that
multiplied the appropriate selectivity correction for each size class by the number of fish in that
size class sorted by length, age, and fin clip, and both Vermont and NY data were included. 
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Corrected fish numbers were then used in a separate spreadsheet that adjusted year classes for
netting effort (a netting year was arbitrarily defined as 199 net lifts) and stocking levels of
equivalent yearlings stocked in each year class.  A separate spreadsheet was developed for each
year of gill netting from 1982 to 1997. 

Engstrom-Heg et al. (1990) also suggested inclusion of a separate pre-control data set into
the evaluation analysis.  This data set spanned years 1977 to 1980.  The nets used during this
period were of a different design and total lake trout catch was very limited.  Selectivity curves
for these nets could not be generated because of the limited amount of data.  Therefore, the data
set used in this evaluation spans the 1982 through 1997 period, for which spreadsheets were
derived.

Catch per unit of effort (CPUE) in Zones 3A and 3B through time demonstrates a fairly
steady upward trend (Figure 14).  This upward trend began prior to sea lamprey control and
probably represents a lake trout population building from the combined effects of stabilizing
strain and size at stocking.  Of course, this factor does not preclude determination of any impact
from sea lamprey control.   However, one problem with gill netting data and the use of CPUE as
an index of abundance is the variation from year to year in the catchability of the lake trout
population.  For some unknown reason, perhaps related to weather and its effect on thermocline
development and depth, lake trout were exceptionally vulnerable to our gill nets in certain years.  
This was especially noticeable in 1996 (Figure 14) and to a lesser extent in 1984.  This increase
in CPUE in 1984 was also noted by Plosila and Anderson (1985).  Inclusion of these year’s
unadjusted CPUE data would bias the analysis by inflating survival estimates in the post-control
period because of the disproportionally large CPUE in 1996 .  Inclusion of the uncorrected data
also leads to the nonsensical situation of cohorts increasing with time (at least temporarily). 
Engstrom-Heg et al. (1990) recognized the likelihood of variations in catchability of lake trout
through time and recommended the data be adjusted for this effect.  As a correction factor for
these two year’s CPUE data, two separate linear regressions were run for average annual CPUE
versus year; one for the pre-control period from 1982 to 1990, and one for the post control period
from 1991 to 1997.  Both regressions were run without the aberrant ‘84 and ‘96 figures included. 
The regressions were then used to predict CPUE values for the ‘84 and ‘96 netting years, and the
result was used to adjust the fish numbers downward for those two problematic years (Figure 15).

Results

When the CPUE values are weighed by total numbers of yearling equivalents stocked,
regardless of strain, there is a potential bias introduced by a greater preponderance of non-Finger
Lakes strain in earlier, pre-control years.  Finger Lakes strain are known to be better performers
in Lake Champlain (Engstrom-Heg et al. 1990, Plosila and Anderson 1985).  This would
potentially result in low survival estimates for year classes comprised of large numbers of non-
Finger Lakes strains, and higher survival for year classes comprised mostly or entirely of Finger
Lakes strain.  Engstrom-Heg et al. (1990) recommended “refined” scale reading to determine
what the contribution of non-Finger Lakes strains is to the total catch each year.  However, this
was not deemed possible.  Simply determining ages from scales was considered difficult enough. 
In an attempt to correct this bias, the returns of non-Finger Lakes strains were eliminated where
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possible, and each cohort was weighed by only the number of Finger Lakes equivalents stocked. 
This was a conservative approach that minimized the impact of sea lamprey control because it
was not always possible to identify non-Finger Lakes strain as they did not always receive a
different fin clip than Finger Lakes strain within the same cohort.  Thus, the catches in earlier
years were biased somewhat higher because there certainly was some contribution of non-Finger
Lakes strains to the catch.  This was the case with portions of the 1982, 1981, and 1980 year
classes.  

The truncated Chapman-Robson method was used to estimate survival rates of individual
year classes for age 3-6 and age 4-9, and the Heincke estimate for age 3-4.  Engstrom-Heg et al.
(1990) suggested using the third year after the initial treatment as the post-control period, when
the full effects of lamprey control (if any) would begin to be realized.  Originally, however, it
was planned that the first round of treatments on all Lake Champlain tributaries and deltas would
be completed within one or two years.  However, a full round of treatments was not completed
until the third year of treatments (1992).  Thus, the full impact of the first complete round of sea
lamprey control would not be realized until the summer 1994 gill netting (summer gill netting
precedes fall control treatments in any given treatment year).  However, by looking at individual
year classes through time, the resulting post-control data set would be too limited if 1994 were
used as the beginning of the post-control period.  Therefore 1991 was used as the first post-
treatment year.  This was another conservative approach to sea lamprey control evaluation, and
should have lessened any observed benefits.   Lake trout were not fully vulnerable to the gill net
until age 3 (Figure 16).  Consequently, survival estimates required elimination of all lake trout
younger than age 3. 

Engstrom-Heg et al (1990) recommended that survival estimates be conducted on the
adjusted lake trout data both on a year-class basis and a netting-year basis.  The results could then
be compared; large discrepancies between the estimates derived from the two approaches would
indicate potential errors and distortions.  Survivals were first estimated on a year-class basis.

For age 3 - 4 survival, the 1988 through 1993 year classes were used as the post-control
data set, since all age 3 fish in these year classes had reached age 3 on or after 1991, when they
could be expected to derive some benefit from a partially reduced lamprey population.  The
survival estimates indicate a positive impact from sea lamprey control (Table 40).  Pre-control
survival estimates averaged 0.35 (SD = 0.07), while the post-control average was 0.44 (SD =
0.06).  This is a statistically significant (P = 0.015) improvement.  It also represents a 25%
increase over the pre-control period and matches the increase established as the target evaluation
standard in Engstrom-Heg et al. (1990) for age 3 - 4 lake trout.   

For age 3 - 6 lake trout, the pre-control data set was defined as year classes 1979 through
1987.  For the post-control period, year classes 1988 through 1991 were used.  The pre-control
average survival rate was estimated at 0.47 (SD = 0.05) while the post-control average survival
was 0.52 (SD = 0.03) (Table 40).  This represents a 10% improvement over the pre-control
period.  This is a substantial improvement, but the significance level associated with the
difference, (P = 0.069), fell somewhat shy of the criteria (P < 0.05) established by Engstrom-Heg
et al. (1990) for age 3 - 6 lake trout.
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Older, fully recruited lake trout were defined as age 5 - 9 fish.  The pre-control data set
was defined as year-classes 1979 through 1985.  For the post-control period, year classes 1986
through 1988 were used.   Results indicate a small but positive impact from sea lamprey control. 
The pre-control average survival rate was estimated at 0.57 (SD = 0.03), while the post-control
average survival was 0.58 (SD = 0.01) (Table 40).   This represents a small (2%) improvement in
survival rates and meets the standard established above for older, fully recruited lake trout.

One of the limitations of survival estimates by year class is the limited number of year
classes available for the post-control data set.  The analysis by netting-year increases the number
of data points in the post-control data set.  However, it is apparent that there is highly variable
survival from stocking to age 3, as the numbers caught at age 3 vary widely even after being
adjusted for stocking levels and netting effort (Table 40).  This highly variable early (post
stocking to age 3) survival precludes the use of a single year’s netting results to construct a catch-
curve to estimate survival, as the assumption of equal survival rates between cohorts is violated. 
However, age 3 fish were weighed to a uniform number (Everhart and Youngs 1981) and, using
the same adjustment factor for that same year class through time, expanded or decreased each
year class for each year’s netting results.  These corrected data were then used to run survival
estimates as a check on estimates derived from the year-class analyses.  Results were similar
(Table 41), with average age 3 - 4 survival rates estimated at 0.35 (SD = .07) for the pre-control
period (1982 - 1990) and at 0.43 (SD = .06) for the post-control (1991-1997) period.  Before
rounding, these results led to calculation of a 24% increase in survival rate over the pre-control
period, a value just below the evaluation standard’s success threshold of 25% .  Use of this
technique served as a check on the year-class method that did meet the evaluation standard’s
minimum requirement for success.  The similar values generated, as well as the statistical
significance (P = 0.021) of the improvement in survival rate noted via the netting-year method,
support the idea that a substantial and real increase occurred, thus allowing the standard to be
deemed achieved.

Results by netting year revealed the average survival for age 3-6 lake trout (Table 41) in
the pre-control period (’85-’90) was .47 versus .51 in the post-control period (’91-’97), a 9%
improvement over the baseline period, similar to the 10% increase observed for the analysis by
year-class.  The greatest difference between the year-class and netting year survival estimates was
in the age 5-9 lake trout.  In the netting year estimate, the pre-control (’86-’90) average survival
was estimated at .51, while the post control (’91-’97) estimate was .59, a 16% improvement over
the baseline period, versus the 2% improvement observed in the year-class analysis.  All post-
control average survivals were significantly higher than pre-control averages in all age group
comparisons (maximum P = 0.037) in the netting year analysis (Table 41).

3. Mortality/Survival Rates from Angling 

No Standard:  Engstrom-Heg et al. (1990) established no survival/mortality rate
evaluation standards as derived from angling data.  Their purpose was to provide a
check on estimates derived from gill netting data. 
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a.  Survival Rates from Angler Diary Data

Angler diary data provided another source of potential survival information.  A salmonid
angler diary cooperator program was begun on Lake Champlain in 1971.  The cooperators
maintained records of their fishing trips for trout and salmon on the lake and its tributaries, and
returned their diaries by mail at the end of the fishing year.  While the program began in 1971,
only records from 1987 to the present were available in computerized format, and so only those
years were included in these analyses.  

One of the problems with angler diary information is that anglers may miss or misidentify
fin clips that professionals would not.  Cooperators may miss one part of a double clip, recording,
for example, an LV-AD mark as LV.  They may overlook a clip entirely, especially the AD, and
may record right for left or vice-versa on occasion.  These scenarios are confirmed by a
comparison of gill netting and angler diary data for each year.  The percentage of “no clip” fish in
the diary data is consistently much higher than in the gill netting data each year.  Nonetheless,
angler diary data were used to build catch curves by year as a check against survival estimates
made from gill netting data.  Diary data were sorted by length and mark.  Length/fin-clip-at-age
criteria established from gill netting data were used to assign ages to the diary data set.  Length-
at-clip data that did not correspond to gill netting data were eliminated from the set, as it was not
always clear based on length alone, what a more likely clip would be.  No attempt was made to
assign ages to lake trout recorded as “no clip”.  Only lake trout that came from lake trout targeted
trips were used, and only trips that had recorded fishing effort were used.  Generally, these
criteria resulted in elimination of about two thirds of the available lake trout numbers.  After
correcting the numbers for fishing effort and stocking levels of Finger Lakes strain, the
Chapman-Robson estimator was used to estimate survival across year classes within a fishing
year.  Full recruitment to the fishery appeared to occur at age 5 in most years, and so only age 5 -
9 survival estimates were done.  Results were fairly close in most post-control years to those
estimates from gill netting data.  There was, however, a general tendency for diary estimates to
be lower than gill net estimates, especially for the pre-control period.  There may be a tendency
for lower survival estimates from angler diary data in general, as fin regeneration may become
more complete with time.  This may result in anglers reporting a progressively higher percentage
of these older ages as “no clip”, as regeneration of clipped fins increases.  The numbers in the
diary data set were much more variable than in the gill netting data, and so a greater degree of 
confidence seems warranted in the survival estimates derived from the gill netting data. 

b.  Survival Estimates from Creel Survey Data

Individual catch curves (Ricker 1975) were constructed from lake trout checked in creel
surveys from 1986 through 1997 for comparison with gill net and diary data.   Ages were
assigned by fin clip and length frequency analysis.   Frequency of each year class was corrected
to adjust for marked yearling equivalent stocking numbers and the model assumes constant early
age mortality.  Gill netting data indicated this assumption was not true, however the model
requiring this assumption is the only one that could be used with the available data set. 
Unmarked fish, (ranged from 0 to 11% of each sample), and unmarked lots of fish (stocked in
1984 and 1988) were excluded from the analysis.  In addition, 1990 through 1997 samples were
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corrected for Finger Lakes strain (including Champlain and L. Ontario Wild) equivalents
stocked; there were excessive overlaps of marks in the earlier year classes to adjust reliably for
Finger Lakes stocking in the pre-1990 survey samples.   In contrast to the angler diary data, lake
trout were not fully recruited to the creel census-monitored sport fishery until age 6, so for this
data set, mortality rates were estimated from the log-linear slope of the catch curve for ages  6-9. 
This difference in recruitment to the fishery likely results from the angler diary data being
comprised of all lake trout caught, while the creel survey samples consisted of only harvested
fish.

Only the 1990 open water, 1997 open water and 1997 winter creel surveys yielded
significant estimates of total instantaneous mortality for age 6-9 lake trout (log-linear slope of the
catch curve not equal to zero; P < 0.05).  Other creel surveys did not yield sufficient sample sizes
of lake trout to obtain meaningful results.  When corrected for Finger Lakes strain stocking,
estimated annual mortality declined from 0.79 in 1990 to between 0.30 and 0.39 in 1997 (Table
42).  

The 1997 open water estimate was in fairly good agreement with the estimates derived
from gill netting and angler diary data in 1997.   However, the 1990 open water survival estimate
was considerably lower than the estimates derived from gill netting and diary data.  Small sample
size and relative uncertainty in age determination caused by fin clip overlap in the age 8-10
cohorts may have been factors contributing to the difference observed in the 1990 estimates. 
Violation of the assumption of equal recruitment to the fishery or variations in catchability may
also account for some of the difference in the 1990 estimate.

c.  Fishing Mortality

No Standard:  Engstrom-Heg et al. (1990) established no fishing mortality evaluation
standards.  However, fishing mortality estimates can allow for estimates of the fishing
and natural components of total mortality.

Tags observed on harvested lake trout in 1990, 1991 and 1997 creel surveys allowed for
fishing mortality estimates.  Annual exploitation rates were calculated as the expanded number of
tagged fish in the estimated harvest divided by the number of fish tagged the previous year
(Engstrom-Heg et al. 1990).  Estimated exploitation rates remained fairly constant over the
period, ranging from 0.08 in 1991 to 0.11 in 1997 (Table 43).  There is concern that observed
exploitation rates may be underestimated due to tag loss.  Tag loss is known to occur in Lake
Champlain lake trout but its magnitude has not been measured.  Fabrizio et al. (1996) estimated
that lake trout in Lake Superior tagged with Floy anchor tags (same tag used in Lake Champlain)
lost them at an annual rate of 26%.  Using this rate as a reasonable surrogate, exploitation rates
increased to the range of 0.11 to 0.14 (Table 43). 

Angler tag reporting rates were also estimated by dividing the actual number of tags
reported by anglers (not observed in creel survey) from within the creel survey area and period
each year by the estimate of tagged lake trout in the harvest.  Reporting rates varied from 0.15 to
0.32 in the 3 years with data; however, reporting rates were nearly identical in the two lakewide
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survey years of 1990 and 1997 (Table 43).  The lower rate in 1991 may possibly be a function of
the creel survey covering only a smaller portion of the lake trout fishery areas, with resulting
smaller sample size.        

4.  Catch per Unit of Effort Outside Zones 3A and 3B

a.  Standard 1:  A reduction in natural mortality of younger age classes of lamprey-
vulnerable lake trout, as indicated by significantly increased gill net catch per unit of
effort in areas outside of Zones 3A and 3B. 

Increased numbers of lake trout would allow the expansion of fishable lake trout
populations into suitable habitat outside zones 3A and 3B, especially in zone 4.  Gill net CPUE
through time shows a general increase (Figure 17).  Netting years 1982 through 1990 comprised
the pre-control period, and the post-control data set was defined as 1991 through 1997.  The
average number of lake trout per net lift during the pre-control period was 1.77 (SD = 2.69),
while the average post-control lake trout catch per net lift was 3.97 (SD = 4.63).  A t-test was
conducted on the pre-control versus post-control data.  Catch per net lift increased significantly
in the post-control period (P = 0.000).  Results indicate this evaluation standard was met.

5.  Growth

No Standard:  Engstrom-Heg et al. (1990) established no evaluation standard for lake 
trout growth.  Growth data were collected as part of the gill netting assessment and are
presented here for general reference.

  
Length-at-age data for Lake Champlain lake trout (Table 44) show generally good growth

rates both before and after sea lamprey control, and are comparable to those in Plosila and
Anderson (1985).  There is a general trend of slightly decreasing length at age for most ages,
however post-control average lengths at age still far exceed those of Finger Lakes strain lake
trout in Seneca Lake (Engstrom-Heg and Kosowski 1990). 

6.  Salmonid Wounding Analysis 

The sea lamprey control program will be considered effective at the biological level for
lake trout if the following series of events is confirmed: 

a.  Standard 1:  A reduction occurs in the number of parasitic lamprey wounds (Stages
I-III) per hundred lake trout for a pooled population, or for a given age or size class. 
The post-treatment mean value must differ significantly at the 5% level
[P < 0.05]  from the baseline (1982 through 1991).  Means for the post treatment years
and the baseline need to be adjusted for the estimated relative number of vulnerable
lake trout in the lake for each year.

b.  Standard 2:  A corresponding decrease occurs in accumulated lamprey scars (Stage
IV) for given age classes.
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The number of sea lamprey wounds and scars on salmonids measured in the eight year
experimental program and in previous years helped determine improvements in quality of
salmonids.  A classification of wounds based on stages of healing is presented in Appendix H.

Sea lamprey wounding rates on lake trout were examined during gill-net sampling
conducted by New York and Vermont fisheries personnel during 1982-1997 (Figures 18, 19 and
20 and Table 45).  No attempt was made in this initial analysis to adjust for the relative number
of lamprey-vulnerable lake trout in the lake each year due to highly variable and undeterminable
survival rates prior to age 3, when they first became fully vulnerable to gill netting. 

Prior to sea lamprey control, scars per 100 fish were high and variable (Figures 18 and
19).  In theory, a reduction in wounds and scars attributed to sea lamprey control would not occur 
until 1991, at the earliest, after the first set of treatments in 1990.  In 1991, sea lamprey wounding
rates by lake trout size classes decreased in the three smallest size classes, and decreased for all
size classes beginning in 1992 (Figure 18).  After 1992, wounding rates were variable, but
generally remained below pre-treatment levels.  Scarring rates examined by lake trout size
classes exhibited a trend similar to wounding rates (Figure 18), but with a one year delay.  With
all lake trout size classes combined (Figure 19), wounding rates decreased noticeably in 1992. 
Since then they have remained variable, but generally below pre-treatment levels.  Scarring rates
for all lake trout size classes combined also decreased markedly, but not until 1993.  They have
continued to exhibit a decreasing trend (Figure 19). 

An independent samples t-test was performed for wounds per lake trout and attacks per
lake trout for each size class and for all size classes combined for pooled pre-treatment (1982 -
1991) and post-treatment (1992 - 1997) samples (Table 46).  The analyses for both scars and
wounds per 100 lake trout for each of the five different size classes detected a significant
decrease in the average number of wounds and scars in all size classes; < 432 mm, 433 - 532
mm, 533 - 633 mm, 634 - 736 mm, and 737 - 837 mm (maximum P < 0.001) (Table 46).  A
significant decrease in both wounds and scars also occurred when all size classes were combined
(maximum P = 0.022) (Table 46). 

Engstrom-Heg et al. (1990) recommended adjusting the wounding and scarring rates on
lake trout for the relative number of lamprey-vulnerable lake trout in the lake each year.  Because
of the highly variable recruitment to the gill nets as age 3 fish, actual population estimates for
each year’s netting were not possible.  However, the average catch per net lift each year was used
as a relative index or adjustment factor for population size.  Each fish’s scars and wounds were 
multiplied by that year’s average zone 3A/3B CPUE (after adjusting for the high CPUE in 1984
and 1996) and then independent samples t-tests were conducted on the resulting scarring and
wounding in each of the five size groups as in Table 46.   Results (Table 47) indicate significant
post-control reductions in wounding in the three smallest size classes.  The same trend was
evident for scarring.  Of course, for this analysis to be truly meaningful the pre- and post-control
periods would have to be identical except for the presence of sea lamprey control treatments. 
This is clearly not the case, as the lake trout population was likely building through this entire
period.  In addition, the earlier years (early 1980's) had a greater percentage of non-Finger Lakes
strain lake trout, which are known to perform more poorly in the face of sea lamprey
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predation/parasitism (Schneider et al. 1996).  In addition, it may be that the sea lamprey
population had also increased during the pre-control period.  Nest count data (Figure 9)
demonstrate a  possible increase in lamprey numbers in the late 1980's when the numbers of nests
peaked during 1988 through 1991.  Even if the sea lamprey population during the entire pre-
control period was stable, the lake trout population certainly was not, and changes in sea lamprey
behavior would be expected as a result of the changing prey-base.  When salmonid numbers are
relatively low, lamprey theoretically increase the duration, and presumably, the lethality of their
attacks (Kitchell and Breck 1980).  This results in depensatory lamprey-induced mortality, which
increases disproportionately as the ratio of salmonids to lampreys decreases.  As the
salmonid/lamprey ratio increases, lamprey shift their foraging strategy to larger fish and shorter
but more frequent attacks.  Thus, wounding and scarring rates in the early 1980's would tend to
be under-reported, since many of the smaller lake trout attacked would succumb to their lamprey
wounds and thus not be available for capture in the gill nets.  Higher rates of mortality on
younger (and smaller) lake trout observed prior to sea lamprey control support this contention. 
The same would presumably be true for even larger non-Finger Lakes strain lake trout, which
cannot sustain lamprey attacks at the same level as Finger Lakes strain fish, and/or are simply
exposed to a greater probability of lamprey attack because of a differential temperature or habitat
preference (Schneider et al. 1996).  After sea lamprey control, when the sea lamprey population
was suppressed and the lake trout population was also increasing, a shift to more frequent but
less lethal attacks and a shift to larger salmonids would be expected.  This shift towards more
frequent attacks on larger fish would also tend to under-estimate the true impact of control. 
There is evidence of these shifts in the wounding data, and a shift towards lower wounding rates
on the two smallest size classes of lake trout had begun even before sea lamprey control started
in 1990 (Figure 18).  

Sea lamprey wounding rates on lake trout, rainbow trout, brown trout, and landlocked
salmon for each Lake Champlain management zone in which data were collected are presented in
Appendix I.  Overall, sea lamprey wounds were variable prior to control, rising gradually until
1992.  Wounding decreased after 1992, but increased during 1996 and 1997.  Each parameter for
measuring sea lamprey wounding rates (i.e. wounds/100 fish, % fish w/attacks) is consistent in
trends and among zones.
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7.  The Lake Trout Fishery

At the level of lake trout fishery value, the program is to be considered successful for lake
trout if it is biologically effective, as described above, and if there are separable increases
equal to or exceeding the following:

a.  Standard 1:  An increase of 25% or greater in number of lake trout with no
reduction in  average weight harvested; or

b.  Standard 2:  An increase of 25% or greater in average weight of lake trout
harvested; or

c.  Standard 3:  An increase of 25% or greater in number of  lake trout over 25 inches
harvested as indicated by creel census and diary data.

Creel Surveys

The lake trout fishery was assessed with open-water and winter creel surveys from 1990
through 1997 (Chipman 1999, Durfey 1997).  Lake trout fishery-level evaluation Standards 1 and
3 were met and exceeded based on data from the 1990 and 1997 lakewide open water creel
surveys (Table 48).  Total catch (both released and harvested fish) of lake trout increased 76%,
from an estimated 23,345 in 1990 to 41,162 in 1997, while average weight of harvested lake
trout increased by 7%, exceeding the requirements of Standard 1.  The proportion of examined
lake trout in the harvest greater than 25" in total length increased 42%, from 20.0% in 1990 to
28.3% in 1997.  The expansion of these proportions to their respective estimated harvests
produced a 50% increase (Table 48); both results exceed the requirement for Standard 3.

Open water creel surveys rotated through four sections of Lake Champlain during the
years between 1990 and 1997.  Estimates from Zone 3A and 3B, where the lake trout fishery is
most concentrated, show a strong increasing trend in catch and harvest through the period (Table
49). 

In contrast, the increasing trend was not consistent in winter creel surveys conducted from
1991 through 1997 in Zones 2 and 4, where the most ice fishing occurs.  Estimated ice-fishing
catch increased dramatically in 1997 compared with 1991 on the New York side of Zone 2, and
on the Vermont side of Zone 4; however, winter results in Vermont waters of Zone 2 varied
widely (Table 50).  This variability appears to be closely related to ice conditions, which regulate
access to ice fishing.  For example, the largest estimated catch on the Vermont side of Zone 2
occurred 1992, which was the only winter in the period with complete safe ice cover for the
duration of the survey.    

Angler Diary Lake Trout Catches

Angler diary cooperators returned their completed diaries at the end of each year’s fishing
season.  Beginning in 1987, the information was entered into a computerized database.  As a
result the data presented here cover the period from 1987 to 1997.  Because lake trout are not
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fully recruited to the fishery until Age 5 at the earliest, the pre-control period is defined here as
1987 through 1992, while the post-control period begins in 1993, three years after the initial sea
lamprey control treatment.  The number of angler diary cooperators varied from year to year, as
did the amount of fishing effort expended by individual cooperators.  Therefore, it was deemed
most appropriate to look at catch rates as an index of the fishery.  Also, because of a strong
catch-and-release ethic among angler diary cooperators, the catch statistic was deemed most
appropriate, where catch includes both harvested and released fish.   

Angler diary catch rates (including harvested and released fish) for legal-sized lake trout
show some improvement during 1987 through 1990, and then a relative stabilization for three
years (Figure 21).  During the post-control period, catch rates of legal-sized lake trout improved
dramatically.  Total catch rates of all lake trout and for lake trout larger than 25" also show
similar trends (Table 51).  An independent samples t-test resulted in significance levels for the
two test statistics of 0.001 and 0.002 when comparing pre- and post-control mean catch rates. 
The post-control catch rate of lake trout greater than 25" represents a 126% increase over the
baseline pre-control period, exceeding the 25% increase of Standard 3 above.

B.  Landlocked Salmon

Abstract

Sea lamprey wounding rate reductions met pre-defined evaluation standards for
landlocked salmon in the Main Lake basin, but not for the Inland Sea/Malletts Bay basins.  Post-
treatment (1993-98) wounding rate declines ranged from 40 to 74 percent for three size groups of
salmon returning to the Willsboro Fishway (Boquet River); wounding rates declined 42 percent 
for harvested salmon checked during the 1997 Main Lake creel survey from 1990 rates. 
Wounding rates from Sandbar Bridge (Inland Sea) and Lamoille River (Malletts Bay)
electrofishing samples did not show significant declines in any size groups, however.

Improved survival of adult salmon was evident from increased numbers returning to Main
Lake tributaries.  The median annual number of 1-lake-year and 2-lake-year salmon captured at
the Willsboro Fishway increased from 5 to 29 and 1 to 8.5, respectively, in the post-treatment
period.  Concurrently, the total number of returning 3-lake-year salmon increased substantially,
from 1 in the 8 years prior to 1993 to 15 in the 1993-98 period.  Improvements were also found
in Saranac River fall creel survey results in 1996 versus 1991, with a doubling in estimated
numbers of 1-lake-year fish caught, from 80 to 157.  Greater gains were estimated in 2- to 4-lake-
year fish caught from the Saranac; estimated catch of  2-lake-year salmon increased from 16 to
77, and 3-lake-year catch increased from 8 to 33, while three 4-lake-year fish were caught in
1996 compared with none in 1991. These results exceeded the evaluation standard calling for at
least a doubling of multiple lake-year salmon returning.  Results of returns to the Lamoille River
were ambiguous, due in part to river flow fluctuations exacerbated by hydropower-related
manipulations, and did not meet the standard.

Little change in age-specific length or condition factors was found for landlocked salmon
sampled throughout Lake Champlain, meeting the evaluation standard requiring no reduction of



72

more than 10% for these parameters.  Condition factors from Main Lake creel surveys showed
substantial annual variation in pre-treatment years (1990-92), making pre- and post-treatment
comparisons difficult in this case.  

Pre-defined evaluation standards were also met or exceeded for Main Lake landlocked
salmon at the fishery level.  The post-treatment Main Lake tributary catch per equivalent smolt
stocked, estimated by fall Saranac River creel surveys, increased 3.2 times, from 0.011 % in 1991
to 0.035 % in 1996; the in-lake fishery responded similarly, from 0.52 % in 1990 to 1.63 % in
1997,  a 3.1-fold increase, exceeding the standard of at least a doubling in catch per equivalent
smolt.  Little change was found in post-treatment catch per stocked smolt for the Inland Sea and
Malletts Bay salmon fisheries.  Clear shifts to greater proportions of 2-lake-year and older
salmon were evident in the tributary catch from fall Saranac River creel surveys and angler
cooperator diary data.  A shift to larger, older salmon is also present, although not as pronounced,
for Main Lake catches recorded in creel surveys and in the angler diary program.    

1.  Biological Level

a.  Standard 1:  A significant reduction at the 5% level [P < 0.05] in the number of
adult lamprey wounds per hundred fish for pooled Boquet river and/or Malletts Bay-
Sandbar samples, or for age or size classes within these samples after both have been
adjusted for estimated numbers of lamprey-vulnerable salmonids in the lake. 

Biological Standard 1 was assessed using lamprey wounding data for fall-run salmon
collected at the Boquet River Willsboro Fishway from 1985 to 1998, and at Lamoille River and
Sandbar Bridge by electrofishing from 1987 to 1997.  Data from each site were pooled into pre-
control (1992 and earlier) and post-control (1993 and later) periods.  Additional wounding data
were analyzed from angler-caught salmon examined in Main Lake open water creel surveys in
1990 and 1997.  Sample sizes from other sampling efforts were generally too small to yield
meaningful results.  Lamprey wounding rates tend to be positively correlated with salmon size,
so wounding rates were analyzed by size class.  

For the Boquet River samples, the mean number of wounds per 100 fish decreased by 57,
40 and 74 percent respectively for the three size groups of salmon collected, and the differences
were significant at the 5 percent level (Table 52).    

Wounding rates of harvested salmon measured during Main Lake open water creel
surveys in 1990 and 1997 showed a reduction similar to those observed from the Boquet River
(Table 53).  For the Main Lake creel survey samples, the mean number of wounds per 100 fish
decreased by 53, 40, and 72 percent respectively for the three size groups of salmon collected. 
Although there was a reduction for the smallest two size classes the differences were not
significant at the 5 percent level (P = 0.255 and  P = 0.10, respectively). The wound rate in Main
Lake creel sample declined for all sizes of salmon pooled together (P = 0.024) (Table 53).  

The wound-reduction standard recommended adjusting attack rates for the estimated
numbers of lamprey-vulnerable salmonids, with the intent of avoiding a mathematical decrease in
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attack rates resulting simply from increased stocking.  Theoretically, an increase in the salmonid
stocking rate with a constant number of lamprey attacks would reduce the number of attacks per
salmonid.  Table 54 lists the numbers of salmonid equivalents stocked in the Main Lake from
1983 to 1997.  Mean number stocked for the period 1983 to 1991 and the period 1992 to 1997
provide a rough index for the pre- and post-control periods used in the analysis (there is a delay
between stocking and when the salmonids become vulnerable to lamprey, thus the pre- and post-
stocking years are earlier than the pre- and post- return years).  The mean number of equivalents
stocked was 6 percent greater in the pre-control period than the post-control period.  Therefore,
the substantial decline in lamprey attack rates was not an artifact of increased stocking; based
only on stocking rates, a slight increase in attack rates would have been expected.  The 6 percent
difference is a rough estimate because the delay between stocking and vulnerability to lamprey is
highly variable between species and size at stocking, and there is a carry-over effect as salmonids
remain vulnerable for multiple years, especially lake trout.  Given the very approximate nature of
the stocking index, the above analysis of attack rates was not adjusted for the reduced stocking. 
This standard was met without the adjustment; the adjustment would have increased the
statistical significance, but at the expense of introducing a variable that should be considered to
be very approximate.  

Following the above discussion, total equivalents stocked in the Inland Sea and Malletts
Bay may serve as a better index for numbers of lamprey-vulnerable salmonids than in the Main
Lake since long-lived lake trout are not stocked in these basins.  Annual numbers of salmonid
yearling equivalents stocked in the Inland Sea increased 5 percent in the 1991-96 post-control
period (Table 55).  Malletts Bay stockings increased by 8 percent (Table 56).  Wounding rates
were adjusted by these percentages in the Sandbar Bridge (Inland Sea) and Lamoille River
(Malletts Bay) electrofishing samples. 

For the Lamoille River samples that were adjusted for stocked rates, the mean number of
wounds per 100 fish increased for the <432 mm, 432 - 532 mm, and 635 - 736 mm size classes
by 123%, 75%, and 47%, respectively (Table 57).  Mean number of wounds per 100 fish
decreased for the 533 - 634 mm size class by 14%; however, the reduction in wounds was not
significant 
(P = 0.122).  Similarly, wounds per 100 fish that were not adjusted for stocking rates increased
for the <432 mm, 432 - 532 mm, and 635 - 736 mm size classes by 92%, 44% and 26%.  Mean
number of wounds per 100 fish for the 533 - 634 mm size class decreased significantly by 27%
(P = 0.011).

 For the Sandbar Bridge samples that were adjusted for stocking rates, the mean number
of wounds per 100 fish increased for the <432 mm and 533 - 634 mm size classes by 120 and
10% (Table 58).  Mean number of wounds per 100 fish decreased for 432 - 532 and 635 - 736
mm size classes by 19% and 24%; however the reductions in wounds were not significant 
(P = 0.12, P = 0.169).  Similarly, wounds per 100 fish that were not adjusted for stocking rates
increased for the <432 mm and 533 - 634 mm size classes by 120% and 17%.  Mean number of
wounds per 100 fish decreased for 432 - 532 and 635 - 736 mm size classes by 12% and 19%. 
As with the adjusted rates the reductions were not significant (P = 0.203, P = 0.22).
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The Lamoille River and Sandbar results suggest that wounding rates on landlocked
salmon have not declined in Malletts Bay or the Inland Sea over the post-control period (does not
meet criteria of Standard 1).  These rates appear to be similar to or higher than 1984 levels
(Plosila and Anderson 1985).  Lack of treatment in Malletts Bay (Indian Brook/Malletts Creek)
and recent growth in sea lamprey production from the Pike River, Quebec (Gersmehl 1994) may
be limiting the impact of sea lamprey control in these basins. 

b.  Standard 2:  A doubling of the number of 1-lake-year salmon returning to the
Boquet, Saranac and Lamoille Rivers, followed in succeeding years by at least a
doubling of numbers of 2- and 3-lake-year fish.

Standard 2 was assessed from fall salmon returns to the Boquet River at the Willsboro
Fishway, Saranac River fall 1991 and 1996 creel survey results, and fall electrofishing samples
from the Lamoille River and Sandbar Bridge.      

This standard was essentially met, or greatly exceeded at the Boquet River.  The number
of 1-lake-year returning salmon tripled, from a pre-control mean of 10.3 per year to 31.5 per year
post-control (Table 59).  Medians are a statistic considered preferable to means for data sets
where one or a few extreme values could skew the data.  The median number of 1-lake-year
returns increased about six-fold, from 5.0 to 29.0 returns per year (Table 59).   Pre-control returns
of 1-lake-year salmon ranged from 0 to 35, in contrast to post-control returns ranging from 5 to
69 salmon per year (Table 60).

Mean annual returns of 2-lake-year salmon increased slightly, from 7.0 pre-control to 8.0
post-control; however, the median increase was substantial, from 1.0 per year pre-control to 8.5
per year post-control (Table 59).  An analysis by year shows that an abundant return of 46 two-
lake-year salmon in 1987 skewed the mean for the pre-control value (Table 60).  The pre-control
situation of one good year with seven very poor years causes the small increase in mean values to
understate the improvement that occurred; the large increase in the median more accurately
represents the significance of the improvement with control.

The number of three-lake-year salmon returning to the Willsboro fishway increased from
one in the 8-year pre-control period to 15 in the 5 years following control; median numbers per
year increased from 0.0 to 0.5 (Table 59).  That differential would be increased by considering
the time delay between control and production of 3-lake-year salmon.  That is, 1993 returns were
included in the post-control analysis, but 3-lake-year salmon in 1993 would have become
vulnerable to lamprey attack early in 1991 when lamprey abundance was still relatively high. 
Thus, improvements in abundance of 3-lake-year salmon would not be expected until 1994, and
indeed, that is when abundance increased (Table 60).  

Returns to the Saranac River were estimated from angler-caught salmon in fall creel
surveys in 1991 and 1996 (Durfey 1999).  The number of harvested 1-lake-year salmon examined
by creel clerks increased from four in 1991 to 23 in 1996.  The number of 2-lake-year salmon
sampled increased from none to one.  There were no 3-lake-year salmon in the sample. 
However, there is a strong catch-and-release ethic among Saranac River anglers; thus limiting the
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number of fish actually observed by creel clerks.   Therefore, ages were assigned to all salmon
reported caught (both kept and released) by interviewed anglers by applying length-at-age and
associated standard deviation estimates from combined 1993-96 fall nearshore electrofishing
samples (Nettles 1996) to the length frequency distribution of the creel sample.  The resulting age
distribution percentages, multiplied by the estimated total catch, demonstrate a more than
doubling of the numbers of each multiple lake-year class from fall 1991 to fall 1996 in the
Saranac River.  Estimated numbers of 1-lake-year fish caught nearly doubled, from 80 to 157
from 1991 to 1996 (Table 61). Greater gains were realized in 2- to 4-lake-year fish caught from
the Saranac; estimated catch of  2-lake-year salmon increased from 16 to 77, and 3-lake-year
catch increased from 8 to 33, while three 4-lake-year fish were caught in 1996 compared with
none in 1991.

Lamoille River electrofishing results did not exhibit the clear post-control gains shown in
the Boquet and Saranac Rivers.  The mean number of 1-lake-year salmon collected per year post-
control (1993-1997) increased by 73% (37.3 to 64.6) but the median value declined to half of
pre-control  (1987-1992) levels, from 28.5 to 14 (Table 62).  Little change was apparent for 2-
lake year salmon, but the median annual number of 3-lake-year specimens increased more than 3-
fold, from 1.5 to 5 per year;  no 4-lake-year or older salmon were present in the pre-control
sample while two were present in the post-control sample (Table 62).  

Annual numbers of salmon collected in the Lamoille varied more widely in the post-
control period than in the pre-control period, from a high of 320 in 1993 to only 2 in 1996 (Table
63).  It should be noted that sampling effort varied from year to year, and sampling conditions
and resulting catchability undoubtedly varied within and between years (Statistical evaluation of
this variability was not attempted, and would be problematic.).   A major factor in this variation,
however, appears to relate to fall river flows.  A general trend is evident between annual numbers
of salmon collected and September-October combined median flows measured at the USGS East
Georgia gaging station from 1992 through 1997, but not prior to 1992 (Figure 22).  The lower
flow years were further exacerbated by alteration of peak power generation regimes in the 1990s
at three dams between the East Georgia gage and Lake Champlain, which may have disrupted
salmon migratory patterns into the sampling area.  This was particularly evident in 1995, 1996
and 1997 when visual observations of generation patterns at Peterson Dam (the first upstream
barrier on the Lamoille River) during electrofishing sampling periods often revealed greatly
reduced flows.  The periods of extreme low flows below Peterson Dam have confounded the
evaluation of lamprey control impacts on salmon returns to the Lamoille River.     

Landlocked salmon were also sampled by electrofishing at the Sandbar Bridge where lake
currents simulate riverine conditions and attract spawning salmon.  Returns to Sandbar may be
more representative of actual changes in the Malletts Bay and Inland Sea salmon populations 
than Lamoille River returns, due to the absence of major river flow fluctuations.   Post-control
median annual numbers of 1-lake-year salmon collected at Sandbar increased 3.5-fold, from 21
to 74 per year, exceeding the 1-lake-year criterion of Standard 2; however, little change was
detected for numbers of 2-lake-year or 3-lake-year fish (Table 64).  Further, the number of  4-
lake-year or older salmon in the Sandbar samples increased from none pre-control to 3 post-
control (Table 64).   The trend in numbers collected from year to year at Sandbar (Table 65) was
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similar to that for the Lamoille, but the magnitude of variation was not as great.

This analysis indicates that Biological Standard 2 was met and exceeded for the Main
Lake landlocked salmon population based on returns to the Boquet and Saranac Rivers.  This
standard was only partially met for the Inland Sea and Malletts Bay based on returns to the
Sandbar Bridge. Lamoille River returns were confounded by extreme hydropower-related flow
alterations during the post-control period. 

c.  Standard 3:  No reduction of over 10% in either mean age-specific length or
condition factor.

Landlocked salmon returns to the Willsboro Fishway indicated that neither condition
factor nor age-specific mean length were reduced by 10%.  Mean lengths were essentially
unchanged for 1-lake-year salmon, were reduced by 3 percent for 2-lake-year salmon, and
increased by 2 percent for 3-lake-year salmon (Table 59).  Condition factors were calculated by
size groups and for males only.  Females are likely to have widely varying condition factors
depending on how close to spawning time they were captured.  Condition factors increased 1 and
2 percent for two size groups (432 - 532 mm and 533 - 634 mm, respectively) and declined by 3
percent for the third size group (635 - 736 mm)(Table 66). 

Fall Lamoille River and Sandbar Bridge electrofishing samples followed the same trend. 
Mean length of 1-lake-year Lamoille River salmon increased 3 percent in the post-control period,
while lengths of 2- and 3-lake-year fish were essentially unchanged (Table 62).  Similar results
were obtained at Sandbar, where lengths of 1- and 2-lake-year salmon were nearly constant and a
3% decrease was observed for 3-lake-year fish (Table 64). Weights were not recorded for salmon
collected at these locations. 

This standard was also met for age-specific mean length of harvested salmon examined in
creel surveys in both the Main Lake and Inland Sea/Malletts Bay basins.  In the Main Lake, mean
lengths increased 6 percent for 1-lake-year salmon and decreased 1% for 2-lake-year salmon
(Table 67).   Mean lengths at age decreased from 2 to 5 percent for measured Inland Sea/Malletts
Bay salmon (Table 68).

Condition factors from creel survey salmon samples, and available data from salmon
entered in the Lake Champlain International Fishing Derby (held annually in mid-June), showed
mixed results in regards to Standard 3.  Main lake creel survey condition factors in 1997 for
salmon <432 mm and 432 to 532 mm were 33 and 20 percent less, respectively, than in 1990;
however, 1997 condition factors were more similar to 1991 and 1992 samples, and 1990 values
similar to those in 1994 through 1996; fishing derby condition factors showed a similar trend
(Table 69).   Given the year to year variation in both pre-and post-treatment years, it appears that
factors other than sea lamprey control apparently affected Main Lake creel survey sample
condition factors.  In contrast, condition factors from 1997 Inland Sea/Malletts Bay creel survey
samples increased between 7 and 14 percent from 1990 levels (Table 70). 

These results indicate that mean age-specific lengths and condition factors of landlocked
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salmon did not show consistent reductions of 10% or more through the post-control period, thus
meeting the criteria of Standard 3.

2.  Fishery Level

a.  Standard 1:  At least a doubling of total Main Lake tributary catch per equivalent
smolt stocked.  

Saranac River creel surveys were conducted in spring and fall 1991 (pre-control) and in
fall 1996 and spring 1997 (post-control) to address Fishery Standard 1 (Durfey 1999).  Rate of
return was calculated as the estimated catch of legal-sized salmon in the river divided by the total
number of smolt equivalents stocked over the four years prior to the year of each creel survey. 
While conversion of different sizes of stocked salmon to smolt equivalents attempts to correct for
differential survival of the younger, smaller fish, (particularly fry stocked in tributaries) it does
not accommodate the additional time required for these fish to reach the fishery.   To correct for
this bias, the number of equivalent smolts stocked as fry in a given year were added into the
second year following their stocking; the resulting annual adjusted smolt equivalents are given in
Table 71.  Fry stocking did not occur in the Inland Sea or Malletts Bay basins, so annual smolt
equivalents stocked were not adjusted there. 

The estimated catch of legal-sized salmon per equivalent smolt stocked in the spring
Saranac River fishery declined from a 0.056% return in 1991 to 0.018% in 1997; however, the
estimated fall catch increased substantially from 1991 to 1996 and the corresponding catch per
equivalent smolt stocked increased 3.2 times from 0.011% in 1991 to 0.035% in 1996, easily
surpassing the requirement of Standard 1 (Table 72).   

The decline in the spring catch is disappointing, but spring runs appear to be more
variable and weather-dependent than fall runs.  Behavioral reasons for sporadic spring runs are
largely unknown, whereas spawning is the primary reason for salmon to ascend tributaries in the
fall.  Further, it is not uncommon for a relatively poor spring fishery in the Saranac to be
followed by a strong fall fishery (Durfey 1994, 1993, 1991).  Nearshore electrofishing sampling
has also demonstrated that poor spring catch rates can be followed by good catch rates the
following fall (Nettles 1996).  This evidence indicates that the spring tributary catch is not a
reliable indicator of the relative condition of the lake’s salmon population and fishery.           

Salmonid angler diary cooperator data were pooled into pre-control (1987-1992) and
post-control (1993-97) periods (Durfey 1999b).  Mean fall catch rates of legal-sized salmon in
Lake Champlain tributaries nearly doubled in the post-control period (Table 73), supporting the
returns estimated for the Saranac River creel surveys and achievement of Fishery Standard 1. 

Engstrom-Heg et al. (1990) recommended factoring lake salmon catch into the analysis in
addition to tributary catch if a substantial lake fishery developed.  Estimated salmon returns from
the Main Lake open water fishery show a similar trend (Chipman 1999).  Lake catch per
equivalent smolt stocked was calculated using the adjusted total number of smolt equivalents
stocked three years previous to each creel survey instead of four years, because verified or
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suspected 4 lake-year salmon were non-existent in open lake fishery.   Estimated total catch of
salmon more than doubled in the Main Lake, from 3,790 in 1990 to 8,496 in 1997; percent return
per equivalent smolt stocked increased 3.1 times, from 0.52% in 1990 to 1.63% in 1997
(Table 74), nearly identical to the fall Saranac River return, and again easily surpassing the
requirement of fishery Standard 1. 

Landlocked salmon fisheries in the Inland Sea and Malletts Bay basins showed
consistently higher returns than those estimated for the Main Lake, but do not appear to have
significantly benefitted from sea lamprey control.  Slight increases in estimated catch and percent
return per equivalent smolt stocked were evident from 1990 to 1997, but the confidence intervals
overlap (Table 74).  These return rates are within the range of, or slightly higher than, returns
estimated in 1982 and 1983 (Plosila and Anderson 1985).  Direct comparisons are difficult
because only harvested salmon were estimated in the 1982 and 1983 creel surveys, whereas 1990
and 1997 returns were based on total catch (harvested and released).  Like the biological
measures, the fishery results reflect the lower level of lamprey control achieved in these basins. 
The evaluation plan recognized that the above standards may not be applicable to the Inland Sea
and Malletts Bay (Engstrom-Heg et al. 1990).  

b.  Standard 2:  A progressive increase in the proportion of older fish in the tributary
catch after the initial increase in age 3+ (2-lake year) fish.

The criteria for Standard 2 appear to have been met from fall Saranac River creel survey,
angler cooperator diary, and Main Lake creel survey results.  No 2-lake-year salmon were
examined by creel clerks in the fall 1991 Saranac survey and one 2-lake-year fish was recorded in
fall 1996 (Table 75).   A clear shift to larger and presumably older salmon was more evident in
the length distribution of all salmon caught (including those released by interviewed anglers) in
the Saranac River fall fishery.  From 1991 to 1997, numbers of legal-sized salmon recorded in all
length classes increased, with the greatest shifts occurring in the larger, presumably older age
groups (Figure 23).  Further, salmon from 65 to 76 cm (likely 3 lake-year or older) were recorded
in the 1996 fall catch, but were nonexistent in 1991 (Figure 23).  Similar increases in larger,
older salmon were evident in the length distributions of fish caught by angler diary cooperators
from the pre-control (1987-92) to post-control (1993-97) period (Figure 24).  A shift to larger,
older salmon was also present, although not as pronounced, in Main Lake catches recorded in
creel surveys (Table 76 and Figure 25) and the diary cooperator program (Figure 26).

c.  Standard 3:  There is no serious negative impact on rainbow smelt population
dynamics attributable to increased landlocked salmon predation that could not be
compensated for by decreased stocking. 

Conclusions of a bioenergetics modeling study for top predators (salmonids and walleye)
in Lake Champlain did not indicate that expected improvements in salmon survival following sea
lamprey control would result in a serious negative impact on rainbow smelt populations (LaBar
and Parrish 1995). The authors found that under the worst-case scenario of maximum predator
population sizes or stocking rates, maximum growth rates and minimum mortality rates, the
highest estimated total consumption of adult rainbow smelt would be 27% of the mean 1990-94
standing crop, and that reducing salmon (and brown and rainbow trout) stocking would be the



79

best way to effect rapid change in consumption rates should future consumption rates be
determined to seriously impact the smelt population, supporting a positive determination that
Standard 3 was achieved.  In light of these results and salmonid consumption studies from other
waters, the Cooperative decided to reduce the risk of potential negative impacts in the future and
reduced total annual Main Lake salmonid stocking rate objectives from 608,000 to 400,000
yearling/smolt equivalents, beginning in 1995 (Fisheries Technical Committee 1995).

C.  Steelhead Rainbow Trout

Abstract

Evaluation criteria established for steelhead were not met.  This was partly anticipated as
steelhead were stocked in the lake in small numbers, survival appeared poor and pre-control data
were lacking.  In addition, post-treatment sample sizes were too small and inconsistent in
location or time of year for statistical testing.  There is some evidence, however, that this fishery
is improving.  Estimated steelhead catch in the Main Lake increased from 7 fish in 1990 to 106
in 1997.  Sea lamprey wounds per 100 steelhead sampled in the Winooski River decreased 83%
between pre- and post-control periods.

1.  Biological Level

a.  Standard 1:  A significant reduction at the 5% level [P <  0.05] in the number of
adult lamprey wounds per hundred fish for the pooled population, or for age or size
classes within these samples after both have been adjusted for estimated numbers of
lamprey-vulnerable steelhead rainbow trout in the lake. 

Biological Standard 1 was assessed using lamprey wounding data for spring-run steelhead
examined during creel checks in the Winooski River from 1977 to 1984 (64 fish), and at the
Winooski River fish lift from 1993 to 1997 (323 fish).  The number of wounds per 100 fish
decreased 83% for all size classes, however, the difference could not be tested for significance
because wounds per individual fish were not available for the pre-control data (Table 77 and
Appendix I).  Additional wounding data was obtained from fish collected by a variety of methods
throughout the experimental program.  However, sample sizes from these sampling efforts were
generally too small to yield meaningful results.

2.  Fishery Level

a.  Standard 1: At least a doubling of the catch of age 3+ fish in the Saranac River.  

Few steelhead were observed in either the pre-control (Spring and Fall 1991) or post-
control (Fall 1996 and Spring 1997) Saranac River creel surveys.  Estimated post-control
steelhead catches demonstrated no improvement in the Saranac River steelhead fishery (Durfey
1999) (Table 78).  Therefore, the steelhead fishery in the Saranac River did not meet the
evaluation standard.  Table 79 lists the ages of steelhead sampled by creel clerks during the creel
surveys.  Steelhead performance has been disappointing on the NY side of Lake Champlain. 
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Poor steelhead performance may be attributable to a greater vulnerability to death from sea
lamprey attack relative to the other salmonids, or due to non-lamprey factors such as strain,
stocking procedures, disease history, or the habitat in Lake Champlain.

Estimated steelhead catch in the Main Lake increased from 7 fish in 1990 to 106 in 1997
(Table 80).  Although the Main Lake steelhead fishery was not considered as part of the
established evaluation standard for the lamprey control program, this represents an 8-fold
increase in catch per stocked fish. 

D.  Brown Trout
Abstract

Evaluation criteria established for brown trout were not fully met or could not be
adequately evaluated.  This was partly anticipated as brown trout were stocked in the lake in
small numbers, survival appeared poor and pre-control data were lacking.  In addition,  post-
treatment sample sizes were too small and inconsistent in location or time of year for statistical
testing.  There is some evidence, however, that this fishery is improving.  Brown trout catches in
the Main Lake, Inland Sea and Malletts Bay all showed increases.  Although there was no
measured improvement in brown trout survival, length-frequency distributions of all recorded
browns in both the spring and fall post-treatment Saranac River creel surveys show increased
numbers of larger (and presumably older) fish. Almost half the recorded catch in 1996 was
longer than the largest recorded brown in 1991.

1.  Biological Level

a.  Standard 1:  A significant (5% level) [P <  0.05] decrease in lamprey wounds per
hundred fish on age 2+ and 3+ brown trout. 

Wounding data used in the attempt to assess this evaluation standard originated from
brown trout sampled by bottom trawling, gill netting and creel surveys in the Main Lake and
tributaries from 1975 to 1984 (35 fish) and from Main Lake electrofishing, gill netting, creel
surveys and the Winooski One Fish Lift from 1993 to 1997 (259 fish).  A significant reduction in
wounding was not able to be determined as pre- and post- treatment sample sizes were too small
and samples were not consistent in location or time of year for statistical testing (Table 81 and
Appendix I).  

b.  Standard 2:  An increase in estimated survival between age 2+ and 3+ brown trout. 
Nearshore electrofishing surveys failed to measure an increase in survival of brown trout. 

Sample sizes limited the evaluation of survival rates, although 1997 spring nearshore sampling
included six age 3+ fish representing a notable increase from other comparable samples (Table
82).  

Chapman-Robson survival estimates on aged brown trout in the sample of fish handled
by creel clerks during the spring Saranac River creel surveys also showed no improvement
between the pre- and post-treatment samples (24% in 1991 versus 22% in 1997).  Too few
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browns were sampled in the fall surveys to estimate survival.   However, length-frequency
distributions of all recorded browns in both the spring and fall (Figures 27 and 28, respectively)
show increased numbers of larger and probably older fish.  The fall 1996 post-treatment
distribution in particular shows an expanded proportion of older fish.  Almost half the recorded
catch in 1996 was longer than the largest recorded brown in 1991.

2.  Fishery Level

a.  Standard 1:  An increase in catch per fish stocked, as indicated by creel census
results.

The number of browns sampled by creel clerks in the Saranac River was low in all years. 
Creel survey results indicated a reduction in catch of legal-sized brown trout in spring 1997
compared with spring 1991, however spring 1997 effort was much lower than in 1991 (Table
83).  Catch per unit effort (CPUE) for anglers targeting trout and/or salmon increased in spring
1997 from 1991 levels (Table 84).  Fall 1996 data showed a decline in CPUE from fall 1991, as
did the catch of legal-sized brown trout.  Length frequency data, however, show a much
improved fishery in fall 1996 in terms of quality as noted above (Figure 28).  

Pre- and post-control estimated catch of brown trout per fish stocked in the Main Lake
also increased from 0.43% (98 fish) in 1990 to 0.65% (236 fish) in 1997 (Table 85).  However,
on the Saranac River, creel surveys showed a 28% reduction in catch of legal-sized brown trout
per stocked fish in the fall of 1996 and spring of 1997 compared with spring and fall 1991 (Table
86).

Evaluation of Inland Sea and Malletts Bay brown trout catch used a comparison of 1993
and 1997 creel survey results.  Brown trout were not stocked in these basins in 1988 or 1989,
precluding evaluation based on the 1990 creel survey.  Brown trout catch per stocked fish in
1997 was greatest in the Inland Sea showing a 23 fold increase compared to the 1993 estimate
(Table 87).  The 1997 estimated catch of 172 fish reflects a percent return of 2.81% per stocked
fish.  The brown trout fishery in Malletts Bay also showed an increase in catch per number
stocked, however estimated catch was only 5 fish in 1997.  

It is important to note that brown trout are not abundant in the Main Lake basin,
comprising only about 9.5% of the total salmonids stocked there.  This accounts for their low
frequency in samples.  Brown trout have been and continue to be scarce in the samples available
for age analysis.  Therefore, it is not possible to place much reliance on age analysis to evaluate
changes in brown trout survival.  Other indicators, such as the size at capture from creel data pre-
versus post-sea lamprey control, provide a better measure of success of the experimental sea
lamprey control program.
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V.  Impacts on Forage Fish

Abstract

Stepped-oblique, midwater trawls were used to sample smelt populations.  Population
parameters were compared to a set of pre-established evaluation standards to assess changes in
smelt populations.  Lake trout food habits were derived from information collected during gill net
surveys of lake tout.  Four of six evaluation standards indicated the experimental sea lamprey
control program did not significantly impact the smelt population in Lake Champlain.  Catch per
unit of effort was not significantly lower (P > 0.05) than in the same months in previous years for
the four consecutive years at all stations sampled.  Length-at-age of smelt from midwater trawls
in August indicated no significant increase (P > 0.05), nor was there an increase in mean length
for all age classes combined.  No 25% or greater decrease in survival rate (as compared to 1984,
1985 and 1987) accompanied by an increase in total mortality over the last four years of sampling
occurred.  Smelt angler catch rates demonstrated no significant change (P > 0.05), nor was there
an increase in the average length of harvested smelt.  

One evaluation standard that dealt with measuring change in prey species or size selection
could not be fully evaluated.  The Index of Relative Importance could not be calculated as prey in
sampled stomachs were not weighed.  Size selection results were ambiguous; mean number of
large smelt per lake trout stomach decreased significantly in the post-control period at all Main
Lake sites, but the mean number of small smelt per lake trout stomach did not.  A sixth
evaluation standard measuring changes in the sex ratio could not be evaluated because rainbow
smelt sex could not be determined during the summer trawling period.

A.  Background

This section of the report is based on the study titled, “Assessment of Rainbow Smelt
Stocks During an Eight-Year Experimental Sea Lamprey Control Program on Lake Champlain”
(LaBar 1999) and supplemental analyses of LaBar’s data performed independently by Vermont
Department of Fish and Wildlife staff.  The original LaBar document is attached as Appendix J.

Rainbow smelt stocks were monitored using stepped-oblique midwater trawling and
hydro-acoustic assessment prior to and during an eight-year experimental program to chemically
control sea lamprey populations in the Lake Champlain drainage.  The objectives of the study
were to:

C Determine the extent of changes in rainbow smelt population structure over the course of
the study.

C Determine the extent of changes in smelt growth rates over the course of the study.

C Determine the extent of changes in diets of top predators from stomach samples taken by
state and federal fisheries biologists.
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Midwater trawling took place each year from 1990-1997 during the second two weeks in
August.  From 1990-1992, four sampling sites were utilized:  Shelburne Bay, Juniper Island area
(Juniper), Outer Malletts Bay, and the Northeast Arm (Inland Sea).  In 1993, a fifth site, Barber
Point, in the Main Lake, was added and maintained for the duration of the project.  In 1998, the
Vermont Department of Fish and Wildlife conducted the smelt sampling at the same stations
using the same methods.  At each site, four to eight stepped-oblique, midwater trawls were
conducted each year.  Approximately 200 rainbow smelt from each station each year were
weighed, measured and aged.  Predator food habits were derived from information collected by
the Vermont Department of Fish and Wildlife during gill net surveys of lake trout.

Evaluation standards were developed in 1990 to determine if rainbow smelt populations
were impacted by an increase in the number of predators following experimental sea lamprey
control.  These standards consider each sampling site equally without regard to basin location. 
However, it is noteworthy that the basins differ in species stocked, stocking rates, water
chemistry, physical characteristics, species composition and levels of lamprey control.  The
basins are the Main Lake (Shelburne, Juniper and Barber Point), Malletts Bay, and the Northeast
Arm (Inland Sea). Within the Main Lake Basin it appears that Juniper Island best represents that
basin based on the physical characteristics of the station.  The Shelburne station is very unique in
that it samples a very narrow trough where smelt are concentrated, and it is the only station
where substantial underwater currents have been observed.

LaBar (1999) states “rainbow smelt populations are noted for their volatility.”  Engstrom-
Heg et al. (1990), further state that “populations of smelt have been observed to undergo extreme
fluctuations in abundance, apparently unrelated to stock size, predation, competition, fishing
intensity, or disease”.  Viewing the smelt sampling data that date back to 1980’s, it appears that
the evaluation was initiated at a peak (1990) in smelt population density in the Main Lake
(Figures 29 - 32).  LaBar (1999) also indicates “there seemed to be no synchrony in changes of
catch rate by year between sites except in the Main Lake”.

B.  Catch Per Unit Effort 

1.  Standard 1:  Catch-per-unit-of-effort is significantly (5% level) [P < 0.05] lower at
all sampling stations than in the same months as in previous years for the four
consecutive years at all stations sampled.

Catch rates (catch per 55 minute trawl = CPUE) were significantly different between
years within sites and between sites within a year. They fluctuated from a low of 52 at Juniper in
1992 to a high of 3,553 in the Northeast Arm in 1995 (Table 88).  Catch rates were highest in the
Northeast Arm and Malletts Bay and lowest at Juniper in the Main Lake. 

Mean CPUE decreased in the 1994-1997 post-control period at both Shelburne Bay and
Juniper Island.  In the Main Lake, this difference was statistically significant (5% level) only at
the Shelburne Bay site (Table 89).  CPUE declined significantly in Malletts Bay, but increased in
the Northeast Arm.   What was apparent were the substantial differences in CPUE by area, with
Main Lake sites being lower than Malletts Bay and much lower than the Northeast Arm.  If
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CPUE is an index of population density, then population density varied by more than one order
of magnitude between the Northeast Arm and Juniper (Tables 88 and 89).

Statistically significant (P # 0.05) decreases in CPUE occurred at two of the four
individual sites monitored since 1990 when comparing the 1990-93 pre-control and 1994-97
post-control periods.  However, no statistically significant decrease occurred at the remaining
two locations. Thus, the threshold established by Standard 1 was not exceeded.  The significant
decrease in CPUE at the Shelburne Bay site and the nonsignificant decrease in the Juniper Island
CPUE may be cause to evaluate the sampling stations presently used in the Main Lake and
consider expanding sampling and adding stations in the southern and northern area of the Main
Lake. 

C.  Prey Species and Size Selection

1.  Standard 2:  Salmonids and walleye show consistent and significant changes in
selection of either prey species or sizes of prey selected.  Emphasis will be placed on
lake trout since data are lacking for other salmonids and walleye.  A negative impact is
considered to be when the Index of Relative Importance of smelt and unidentified fish
for any of the predator species mentioned above falls below 80% during summer
sampling periods.

There were only sufficient data to analyze impacts on lake trout food habits and only on
lake trout from the Main Lake.  Insufficient numbers of walleye and salmon were collected to
make comparisons in any of the three basins.

Lake trout stomachs with food for all of the years between 1992 and 1997 contained a
predominance of rainbow smelt:  96% contained rainbow smelt larger than 3 inches, and 40%
contained smelt less than 3 inches (3 inches and smaller represent YOY).  Table 90 presents a
listing of identified food items for lake trout stomachs containing food.  There were significant
differences in mean numbers of smelt >3 inches and smelt < 3 inches per lake trout stomach from
lake trout examined over the study period from all zones in the Main Lake except for small smelt
(< 3") in Zone 4.  In zones 2 and 3 the mean number of small smelt (< 3") per lake trout stomach
increased between pre-and post-control periods, and in all zones the mean number of large smelt
(> 3") per lake trout stomach decreased (Table 91).  LaBar (1999) noted that, except for the
significantly lower values of 1996, numbers of large rainbow smelt per stomach were relatively
stable from 1993 through 1997.  This stability in the post-control period occurred at a level
approximately 53 - 58% lower than the pre-control period mean values.  

The Index of Relative Importance of smelt could not be calculated because, although the
prey found in the stomachs were identified, counted and separated into length classes, they were 
not weighed.  The weight of the prey must be known in order to determine the Index of Relative
Importance. 

While lake trout prey-species-selection has remained the same in pre- and post-control
periods, a change in prey size selection has occurred.  An increase in the incidence of smaller
smelt (< 3") and decrease in the frequency of larger smelt ( > 3") was clearly demonstrated. 
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However, smelt year class strength may influence lake trout prey size selection as it influenced
LaBar’s (1999) trawl catches.  Mean length of trawl-caught smelt declined when a strong year
class of age 1 or age 2 smelt was present.  Further, this change in size selection cannot be
interpreted as exceedence of a threshold because mean length-at-age has decreased, as discussed
below. 

D.  Mean Length-at-Age

1.  Standard 3:  Analysis of length-at-age of smelt caught in midwater trawls in
August indicates a significant (5% level) [P < 0.05] change, and that mean length-at-
age for all age classes has changed.

          A series of two-sample t-tests were conducted to compare mean length-at-age for years
1990 to 1993 with mean length-at-age for years 1994 to 1997.  This comparison of length-at-age
changes was calculated for each basin.  There was no significant (P # 0.05) change in length-at-
age for age 1 smelt in any of the basins but significant changes for ages 2 through 5 occurred in
the Main Lake between the 1990-1993 and 1994-1997 periods.  Post-control mean lengths-at-age
at the two Main Lake sites (Shelburne and Juniper) were slightly greater for age 2 smelt and
significantly lower for age 3-5 smelt (Table 92).  In the Northeast Arm there were no significant
changes for ages 1, 4 and 5, but there were significant changes (decreases) for ages 2 and 3. 
Malletts Bay showed significant changes (decreases) in ages 3, 4, and 5 and no change for ages 1
and 2.        
      
          Mean lengths of all age classes combined showed statistically significant decreases in all
three basins (Table 93).

Standard 3 criteria anticipated that substantial predatory impacts would cause
compensatory growth and mean lengths to be significantly greater, not smaller.  Therefore, a
reasonable conclusion relative to this standard would be that there has been no significant
negative impact since average sizes decreased.

E.  Survival Rate 

1.  Standard 4:  A 25% or greater decrease in survival rate at the end of the eight year
sampling period compared to 1984-1985 and 1987 and accompanied by an increase in
total mortality over the last four years of sampling.

Annual mortality rate estimated by cohort analysis varied from a high of 0.96 in 1995 in
Malletts Bay to a low of 0.17 at Barber Point in 1995 (Table 94).  Average cohort mortality rates
at the five sites for all years combined were between 0.54 at Juniper and 0.78 at the Northeast
Arm.  There was no clear trend of mortality rates either based on Chapman-Robson estimates or
on cohort analysis (Table 95).  Mortality rates were within the range of those seen on Great Lakes
smelt stocks exposed to exploitation, but somewhat higher than what was seen in unexploited
stocks.  LaBar (1999) explained smelt survival rates are difficult to estimate accurately because
of variability in year class production and a tendency for smelt to segregate by year classes.
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Estimated smelt survival rate did not decrease by 25% or more.  Therefore no significant impact
due to elevated predation has occurred to the smelt forage base relative to Standard 4 (Table 96).

F.  Angler Catch 

1.  Standard 5:  Angler/cooperators demonstrate a significant (5% level) [P # 0.05]
change in catch per unit of effort and/or a significant change in size distribution of
smelt caught. 

Winter creel survey data from 1991 through 1997 (Chipman 1999) indicated that smelt
angler catch per unit effort varied widely, with no discernable trend.  Vermont Main Lake (Zone
2) creel survey catch rates from anglers targeting smelt ranged from 3.0 to 13.9 fish per angler
hour (Table 97); the 1991-93 and 1994-97 averages were 8.77 and 8.60, respectively (not
significant).  Smelt angler diary cooperator data show similar catch per unit effort trends, but
very low numbers of cooperators through the period limit the utility of this data set (Sausville
1997).  Variability in catch rates appears to be related to factors other than lamprey control.  Ice
condition, which limits angler access to smelt fishing areas during years with warmer winters,
appears to be an important factor.  

In the Main Lake, a significant, steady decline in mean length of harvested smelt
measured in creel surveys was noted, from 196 mm in 1991 to 183 mm in 1997 (ANOVA, P <
0.001) (Figure 33).  This decline corresponds with the noted declines in mean length at age at the
Shelburne and Juniper sites (Table 92).  No significant changes in mean length of angler-caught
smelt were evident in the Northeast Arm (Figure 33).  As noted in the discussion of Standard 3
above, it was anticipated that substantial predatory impacts would cause compensatory growth
and mean lengths should be significantly greater, not smaller.  The conclusion relative to this
standard is that there has been no significant negative impact.  

G.  Sex Ratio

1.  Standard 6:  The male:female ratio decreases consistently over the period of
sampling.  There is no baseline data on sex ratio of smelt in the lake, so the first two
years of sampling will have to serve as baseline, and comparisons made with those
years.

When the evaluation standards were written it was not known if sex could be determined
during the summer.  Subsequent investigations determined that this was not possible, so this
standard could not be evaluated.

H.  Summary

           A summary of evaluation standards results can be found in Table 98.  Overall the project
met four of the five standards that could be evaluated, and was inconclusive for the standard
relative to changes in prey species-size selection.  The sex ratio standard could not be evaluated.
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VI.  Benefit:Cost Analysis

No Standard:  Engstrom-Heg et al. (1990) established no evaluation standards for the
benefit:cost analysis.

Abstract

This section of the report is based entirely on the study titled, Benefit Cost Analysis of the
Eight-Year Experimental Sea Lamprey Control Program on Lake Champlain (Gilbert 1999)
attached as Appendix K.  This particular analysis was developed from the results of four other
economic-related studies.  These other studies include Lake Champlain Angler Survey 1997
(Gilbert 1999b), Impact of Additional Salmonid Angling on the Public and Private Infrastructure
in Towns Bordering Lake Champlain, 1997 (Gilbert 1999c), A Survey of the Fishing and
Fishing-related Businesses Serving Lake Champlain Anglers (Gilbert 1999d), and Lake
Champlain Boating and Fishing Access Site Descriptions and Inventory 1998 (Gilbert 1999e). 
Copies of these individual component studies are available from the Vermont Department of Fish
and Wildlife, 111 West Street, Essex Junction, VT  05452.

A benefit:cost analysis was conducted at the beginning and the end of the eight-year
(1990 through 1997) experimental sea lamprey control program (ESLCP) on Lake Champlain. 
The objectives of the study were: 

C to establish the initial value of Lake Champlain fishing

C project value changes associated with levels of increased fishing quality

C measure the financial impact of anglers-related expenditures on local businesses

C measure public and private on-land infrastructure impacts of increased angler activity

C estimate the value received by non-users who wish to preserve and/or enhance quality
fishing in the lake

C measure a broad range of administrative, environmental, landowner, and angler costs.  

Actual benefits and costs were then determined for the eight-year period.

The ESLCP on Lake Champlain generated estimated 1990 discounted benefits of
$29,379,211 and discounted costs of $8,447,011.  This resulted in a net benefit of $20,902,200
and a benefit:cost ratio of 3.48:1.  In addition to these benefits, continuation of the sea lamprey
control program on Lake Champlain is expected to generate an additional 1,217,609 days of
fishing annually and $4,150,768 in fishing-related expenditures.
 

The success of the eight-year ESLCP also induced the members of an estimated 32,528
households to increase their annual participation in water-based recreation on Lake Champlain by
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219,564 days during the eight-year period and spend an additional $8,781,969 on these activities. 
If the program is continued, it is estimated that the members of 92,025 households currently
recreating on Lake Champlain, and members of 58,542 households not currently recreating on
Lake Champlain, will increase their annual participation by 1,546,784 days and generate an
estimated $59,289,994 in additional annual water-based recreation expenditures.

The owners of the 98 fishing and fishing-related businesses serving Lake Champlain
anglers were not able to estimate what percent of their $5,545,040 Lake Champlain-based 1997
gross fishing/fishing-related income is attributable to the ESLCP on Lake Champlain, but they
voiced unanimous support for the program.  Study results did show that 48.5% of these
businesses expanded during the eight-year ESLCP and business-owners attributed 29.2% of the
expansion directly to the program.  Another 35.4% of the business owners plan further expansion
and 21% of the planned expansion was directly attributable to the anticipated continuation of sea
lamprey control on Lake Champlain.

It is evident that the eight-year ESLCP has had a major impact on Lake Champlain
anglers and on current and future participants in water-based recreation on Lake Champlain. 
Anglers and other water-based recreationists placed a very high value on the eight-year ESLCP
on Lake Champlain ($29,379,211 with a 3.48:1 benefit:cost ratio) and said that they would
substantially increase their participation in angling and other water-based recreation activities if
the program is continued.  These findings suggest that the eight-year ESLCP on Lake Champlain
was justified on economic grounds.  Benefits greatly exceed costs.  Continuation of the sea
lamprey control program on Lake Champlain, however, will depend upon the importance of
economic considerations in the overall decision process.    
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Figure 1.  Diagram of sea lamprey ammocoete bioassay live cage used to assess TFM and Bayer
73 treatments on Lake Champlain streams and deltas (Kosowski et al. 1987).
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Figure 2.  Numbers of spawning phase sea lamprey captured with portable assessment traps in
three Lake Champlain tributaries, 1989 - 1997.
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Figure 3.  Sex ratio information collected from trapping data in Stone Bridge Brook.  (Sample
size is shown in the number above each bar.)

Figure 4.  Sex ratio information collected from trapping data in Lewis Creek.  (Sample size is
shown in the number above each bar.)



92

Figure 5.  Sex Ratio information collected from trapping data in Indian Brook.  (Sample size is
shown in the number above each bar.)

Figure 6.  Average weight information collected from trapping data in Stone Bridge Brook. 
(Sample size is shown in the number above each bar.)
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Figure 7.  Average weight information collected from trapping data in Lewis Creek.   (Sample
size is shown in the number above each bar.)

Figure 8.  Average weight information collected from trapping data in Indian Brook.  (Sample
size is shown in the number above each bar.)
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Figure 9.  The total number of sea lamprey nests in index sections of ten Lake Champlain
tributaries, 1983 - 1997.
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Figure 10.  Mean counts of macroinvertebrate groups by year of sampling, with ‘Pre’ or ‘Post’
treatment status designated for 1991, for the Little Ausable delta (derived from Gruendling and
Bogucki 1993b).

* Significant difference (lower in 1992 than in 1990) (P < 0.05) 
________________________

Figure 11.  Mean counts of macroinvertebrate groups by year of sampling, with ‘Pre’ or ‘Post’
treatment status designated for 1991, for the Ausable delta (derived from Gruendling and
Bogucki 1993b).

* Significant difference (lower in 1992 than in 1990) (P < 0.05)
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Figure 12.  Combined mean counts of eastern elliptio and eastern lampmussels per square meter
on the Little Ausable and Ausable deltas, by sampling period, where 91a and 91b are pre-
treatment samples and others are post-treatment samples (derived from Gruendling and Bogucki
1993; Lyttle 1996).

* The combined density represents that of eastern elliptio and eastern lampmussel only.  Eastern   
    floater, giant floater and zebra mussels, first sampled/observed in 1995 are excluded from the   
      density value. 

_______________________

Figure 13.  Mean counts of gastropods per plot on the Little Ausable and Ausable deltas by
sampling period, where 90 and 91a are pre-treatment samples and others are post-treatment
samples (derived from Lyttle 1996).
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Figure 15.  Observed and adjusted lake trout catch per net lift in Zone 3A & 3B, 1982
through 1997.

Figure 14.  Average number of lake trout caught per net lift (with 95% confidence interval)
through time in Zones 3A and 3B.  “N” refers to the number of net lifts.
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Figure 17.  Average number of lake trout caught per net lift (with 95% confidence interval)
through time outside of zones 3A and 3B.  “N” refers to the number of net lifts.
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Figure 18.  Sea lamprey wounds and scars per 100 lake trout for 5 size increments, 1982 - 1997.
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Figure 19.  Sea lamprey wounds and scars per 100 lake trout for all size classes combined, 1982
- 1997.
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Figure 20.  Sea lamprey attacks per 100 lake trout for all size classes combined, 1982 - 1997. 
An attack is defined as the sum of all wounds and scars.
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Figure 22.  Annual variation in numbers of fall-run landlocked salmon collected by electrofishing in the Lamoille River and
combined September-October median flows measured at the USGS Lamoille River Gaging Station at East Georgia.
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Figure 23.  Length frequency distributions of recorded legal-sized landlocked salmon in fall 1991 and 1996 Saranac River creel
surveys. 
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Figure 24.  Pre-control (1987-92) and post-control length frequency distributions of  legal-sized landlocked salmon caught in
tributaries by salmonid angler diary cooperators  
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Figure 25.  Length  frequency distributions of recorded landlocked salmon in 1990 and 1997 Main Lake open water creel surveys.  
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Figure 26.  Pre-control and post-control  length frequency distributions of  legal-sized landlocked salmon caught in the Main Lake by
salmonid angler diary cooperators.  



109

Figure 27.  Length frequency distributions of all recorded brown trout from the Spring, 1991
and 1997 Saranac River creel surveys.

Figure 28.  Length frequency distributions of all recorded brown trout from the Fall, 1991 and
1996 Saranac River creel surveys. 
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Figure 29.  Total CPUE and CPUE of rainbow smelt greater than age 2 for Shelburne Bay, 1987
and 1990 - 1997.  Age 3 and older smelt CPUE was plotted separately because smelt were not
fully recruited to the sampling gear until age 3; their CPUE may be a more accurate index of
population density.   
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Figure 30.  Total CPUE and CPUE of rainbow smelt greater than age 2 for Juniper Island, 1987
and 1990 - 1997.  Age 3 and older smelt CPUE was plotted separately because smelt were not
fully recruited to the sampling gear until age 3; their CPUE may be a more accurate index of
population density.    
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Figure 31.  Total CPUE and CPUE of rainbow smelt greater than age 2 for Malletts Bay, 1987
and 1990 - 1997.  Age 3 and older smelt CPUE was plotted separately because smelt were not
fully recruited to the sampling gear until age 3; their CPUE may be a more accurate index of
population density.   
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Figure 32.  Total CPUE and CPUE of rainbow smelt greater than age 2 for the Northeast Arm,
1987 and 1990 - 1997.  Age 3 and older smelt CPUE was plotted separately because smelt were
not fully recruited to the sampling gear until age 3; their CPUE may be a more accurate index of
population density.    
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Figure 33.  Mean length of angler-caught smelt measured in winter creel surveys in the Main
Lake (Zone 2) and the Northeast Arm (Zone 5B), 1991-97 (Zone 5B was not surveyed in 1995
and 1996.).  
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Table 1.  Summary of lamprey mortality counts conducted post-treatment on Lake Champlain
tributaries.

Treatment Year 

and River

Mortality

Count All

Lamprey

Mortality

Count Sea

Lamprey

Percent 

Sea

Lamprey

Percent 

Sea Lamprey 

Transformers

Number of Sea

Lamprey

Transformersa

1990 Treatment

Salmon River 64,853 64,828 99.96 20.02 12,976

Little Ausable River 122,530 122,456 99.94 25.65 31,411

Ausable River 36,699 24,506 66.78 9.43 2,310

Boquet River 6,363 6,325 99.40 18.92 1,197b

Beaver Brook 1,024 1,005 98.14 13.03 131

Putnam Creek 31,432 30,230 96.18 10.32 3,121

Lewis Creek 26,485 25,942 97.95 16.56 4,297

1991 Treatment 

Mount Hope Brook 27,145 26,970 99.36 15.77 4,252

Stone Bridge Brook 769 545 70.87 50.83 277

1992 Treatment

Great Chazy River 132,993 132,796 99.85 31.41 41,706

Saranac River 394 394 100 0.76 3

Poultney River 298 197 66.11 0 0

Hubbardton River 182 182 100 4.40 8

1994 Treatment 

Salmon River 63,686 63,648 99.94 0.11 71

Little Ausable River 38,458 38,274 99.52 1.65 631

Ausable River 97,488 69,243 71.03 1.56 1,081

Boquet River 6,700 6,564 97.97 1.10 72

Putnam Creek 21,069 20,659 98.05 5.39 1,114

Lewis Creek 44,615 41,408 92.81 2.10 871

1995 Treatment 

Mount Hope Brook 11,323 11,308 99.87 12.67 1,433

Trout Brook 249 157 63.31 47.77 75

1996 Treatment

Great Chazy River 22,724 22,712 99.95 1.74 395

Poultney River 9,308 6,759 72.61 14.63 989

Hubbardton River 20 20 100 0 0

The numbers of sea lamprey transformers were derived by multiplying the proportion ofa

transformers in random samples collected by mortality survey crews by the number of all
lamprey mortalities observed.

The sea lamprey mortality on the Boquet River certainly was greater than the recorded countb

because only portions of the river were surveyed.  Observations made on the lower half of the
river one day after treatment suggested the lamprey carcasses were distributed across the river
in all sections.  The mortality count for the Boquet River indicates that > 73% of the treatment
mortality occurred in the lower portion of the river.
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Table 2.  Comparison of catch rates before and after treatment of residual sea lamprey collected between 1990 and 1996.

Treatment Year 
and River

Pre-
treatment
Survey
Results
Total
Catch

Catch
Rate
CPUEa

Post-
treatment
Survey
Results
Total
Catch

Catch
Rate
CPUEa

Percent
Overall
Reduction
in Catch
Rates

Number of
Stations
Sampled

Evaluation
Criteria
Achieved
(Y/N)

1990 Treatment

Salmon River 208 52 18 4.5 91.3 4 Y

Little Ausable River 598 66.4 8 .9 98.7 9 Y

Ausable River 31 7.8 18 4.5 41.9 4 N

Boquet River -- -- 99 12.4 -- 8 --b b b b

Beaver Brook -- -- 20 20 -- 1 --b b b b

Putnam Creek 198 66 14 4.6 92.9 3 Y

Lewis Creek 169 56.3 15 5 91.1 3 Y

1991 Treatment

Mount Hope Brook 101 101 34 34 66.3 1 N

Stone Bridge Brook 232 116 0 0 100 2 Y

1992 Treatment

Great Chazy River 562 80.3 7 1 98.8 7 Y

Saranac River 456 57 102 12.75 76.4 8 N

Poultney River 248 13 286 15 -15.3 19 N

Hubbardton River 72 7.2 2 0.2 97.2 10 Y

1994 Treatment 

Salmon River 1050 87.5 21 1.75 98 12 Y

Little Ausable River 684 85.5 16 1.5 95.7 11 Y

Ausable River 469 67 2 0.3 99.5 7 Y

Boquet River 170 24.3 25 3.6 81 7 N

Putnam Creek 922 84 285 25.9 69.1 11 N

Lewis Creek 544 49.5 20 1.81 96.3 11 Y

1995 Treatment

Mount Hope Brook 216 31 8 1.14 96.3 7 Y

Trout Brook 80 10 0 0 100 8 Y

1996 Treatment

Great Chazy River 561 80.1 0 0 100 7 Y

Poultney River 459 23 20 1 95.6 20 Y

Hubbardton River 18 1 1 0.125 94.4 8 Y

CPUE refers to catch per unit effort equivalent to one half hour of electrofishing per standard-sized plot sampled.a

Due to flow conditions, pre-treatment surveys were not conducted in Beaver Brook and the Boquet River prior to the 1990
b

treatment. 
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Table 3.  Post-treatment assessment surveys.

Stream
Survey 
Date

Number of re-established
ammocoetes collected

Mean size, 
range (mm) Ages

Lewis Creek 11/14/91 104 42 (27-57) 0+

Putnam Creek 11/19/91 25 28 (21-41) 0+

Little Ausable R. 11/20/91 63 26 (19-39) 0+

Salmon River 11/21/91 171 33 (18-49) 0+

Ausable River 11/18/92 27 64 (40-81) 0+, I+

Boquet River 11/19/92 2 61.5 (55-71) I+

Mt. Hope Brook 12/01/92 3 42 (27-56) 0+

Stone Bridge Br. 08/30-09/02/93 0

Beaver Brook 11/20/93 9 92.7 (86-98) II+

Stone Bridge Br. 06/28-29/95 0

Great Chazy R. 07/07/95 82 87 (43-103) I+, II+

Poultney River 7/22-23/95 206 82 (46-104) I+, II+

Saranac River 07/25/95 44 72 (44-87) 0+, I+, II+

Putnam Creek 06/28/98 112 64 (40-78)

Salmon Creek 07/06/96 135 56 (12-76) 0+, I+

Little Ausable R. 07/26/96 26 48 (16-85) 0+, I+

Ausable River 07/15/96 74 30 (12-68) 0+, I+

Boquet River 08/14/96 4 65 (57-74) I+

Mt. Hope Brook 08/28/96 1 42 0+

Poultney/Hub’ton 06/10,24/97;
07/8,22/97

0

Great Chazy R. 07/30-31/97 0

Lewis Creek 08/08/97 59 54 (42-92) I+, II+

Stone Bridge Br. 09/11-12/97 0

Trout Brook 09/19/97 0
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Table 4.  Year class, age, mean size (mm) and growth rates (between years) at the end of the
November growing season from re-established sea lamprey ammocoetes following TFM
treatments (*indicates a treatment).

Salmon River    1990*
(first treatment)

1991 1992 1993 1994* 1995 1996 1997

Age 0+ 1+ 2+ 3+ 0+ 1+ 2+

 N 171 144 1148 481 4 131 269

Mean Size 33 64 90 115 33 65 93

Growth Rates (mm/yr)          31         26         25                         32         28

Ausable River    1990*
(first treatment)

1991 1992 1993 1994* 1995 1996 1997

Age 0+ 1+ 2+ 3+ 0+ 1+ 2+

 N 52 125 389 166 25 9 40

Mean Size 40 64 101 117 35 80 105

Growth Rates (mm/yr)          24         37         16                        45         25

Little Ausable
River

   1990*
(first treatment)

1991 1992 1993 1994* 1995 1996 1997

Age 0+ 1+ 2+ 3+ 0+ 1+ 2+

 N 1 161 682 1273 10 NA 12

Mean Size 27 62 89 111 37 62 84

Growth Rates (mm/yr)          35         27         22                         25         22

Lewis Creek    1990*
(first treatment)

1991 1992 1993 1994* 1995 1996 1997

Age 0+ 1+ 2+ 3+ 0+ 1+ 2+

 N 103 149 382 3329

Mean Size 42 80 102 122

Growth Rates (mm/yr)          38         22         20                     

Continued...
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Table 4 (continued).

Putnam Creek    1990*
(first treatment)

1991 1992 1993 1994* 1995 1996 1997

Age 0+ 1+ 2+ 3+ 0+ 1+ 2+

 N 24 75 450 46 50 28 165

Mean Size 27 59 83 112 30 66 92

Growth Rates (mm/yr)          32         24         29                         36         26

Boquet River a    1990*
(first treatment)

1991 1992 1993 1994* 1995 1996 1997

Age 0+ 1+ 2+ 3+ 0+ 1+ 2+

 N 3 348 497 429

Mean Size 30 55 84 112

Growth Rates (mm/yr)          25         29         28

Poultney River b   1991 1992* 1993 1994 1995 1996* 1997

Age 0+ 1+ 2+ 3+

 N 10 85 145 361

Mean Size 38 78 104 135

Growth Rates (mm/yr)                                      41         26         31

Great Chazy R.c   1991 1992* 1993 1994 1995 1996* 1997

Age 0+ 1+ 2+ 3+

 N 14 43 314 523

Mean Size 33 58 93 108

Growth Rates (mm/yr)                                     25         35         15

Only residual animals were found during surveys conducted in 1995, 1996, and 1997, therefore
a

growth rates could not be determined.

No animals were collected during surveys conducted in 1997, following the 1996 treatment.
b

Surveys conducted in the early summer of 1997, following the 1996 treatment, revealed onlyc

residuals, as young of the year were too small to be detected.
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Table 5.  Results of live cage bioassays used to monitor Lake Champlain sea lamprey control
treatments with TFM on seven New York tributaries during 1990, 1994 and 1996 and to assess a
pre-established evaluation standard relative to BAYER 73 effectiveness on delta areas of five
New York tributaries during 1991 and four in 1995.

1990 TFM

River / Delta

Number of Test

Live-Cages

Deployed

Number of

Control Live-

Cages Deployed

Number of

Ammocoetes  in

Each Cage

Percent of Test

Lamprey Killed

Percent of

Control

Lamprey Killed

Boquet 2 0 35 (20 am; 15 tr) 100 & 87 n/a
a

Little Ausable 2 0 20 100 n/a

Ausable 

- North Fork

- South Fork

3

4

0

0

20 (10 am; 10 tr)b

20 (10 am; 10 tr)b

75

70

n/a

n/a

1994 TFM  

River / Delta

Number of Test

Live-Cages

Deployed

Number of

Control Live-

Cages Deployed

Number of

Ammocoetes  in

Each Cage

Percent of Test

Lamprey Killed

Percent of

Control

Lamprey Killed

Little Ausable 3 0 20 100 n/a

Ausable 3 0 20 100 n/a

Salmon 3 0 20 100 n/a

1996 TFM  

River / Delta

Number of Test

Live-Cages

Deployed

Number of

Control Live-

Cages Deployed

Number of

Ammocoetes  in

Each Cage

Percent of Test

Lamprey Killed

Percent of

Control

Lamprey Killed

Great Chazy 2 1 20 100 0

Poultney 4 1 20 100 0

Hubbardton 4 1 20 100 0

Twenty ammocoetes and fifteen transformers were placed in these cages in 1990.a

Ten ammocoetes and ten transformers were placed in these cages in 1990.b

Continued...
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Table 5  (continued).

1991 Bayer

River/ Delta

Number of

Live Cages

Deployed

Number of

Lamprey

Placed in

Each Cage

Number of

Live

Lamprey

Recovered

Number of

Dead

Lamprey

Recovered

Percent of

Lamprey

Killed

Evaluation

Standard

Achieved

Ausable River 4 20 0 76 100 Y

Controls 1 20 19 0 0

Saranac River 2 20 0 36 100 Y

Controls 1 20 18 0 0

L. Ausable River 2 20 0 20 100 Y

Controls 1 20 20 0 0

Salmon River 2 20 0 40 100 Y

Controls 1 20 18 0 0

Boquet River 4 20 20 55 73 N

Controls 2 20 37 1 2.6

Total 20 400 132 228 81

1995 Bayer

River/ Delta

Number

of Live

Cages

Deploye

d

Number of

Live Cages

Recovered  c

Number of

Lamprey

Placed in

Each Live

Cage

Number of

Dead

Lamprey

Recovered  d

Number of

Live

Lamprey

Recovered

Percent

of

Lamprey

Killed

Evaluation

Standard

Achieved

Ausable R.

North Fork 4 2 20 38 0 100 Y

South Fork 3 3 20 51 4 93 Y

Salmon River 3 3 20 34 5 87 Y

Boquet River 3 3 20 60 0 100 Y

Saranac River 2 2 20 35 0 100 Y

Total 15 13 300 218 9 96

Two live cages were lost on the delta off the north fork of the Ausable River.c

Although 20 lampreys were placed in each live cage in some cases less than 20 were recovered.d
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Table 6.  Numbers of sea lamprey collected with portable assessment traps from three Lake
Champlain tributaries from 1989 - 1997.

Number of Sea Lamprey Collected

Year Stone Bridge
Brook

Indian
Brook

Lewis
Creek

Total

1989 108 61 596 765
1990 350 410 489 1249
1991 91 184 219 494
1992 16 93 231 340
1993 12 59 234 305
1994 10 83 421 514
1995 13 125 109 247
1996 8 80 59 147
1997 2 8 58 68

Table 7.  Trapping data collected from the permanent trap on the Great Chazy River in
Champlain, New York for years 1993 - 1997.

Number of Sea Lamprey Collected

Year Great Chazy River

1993 234a

1994 --b

1995 1023
1996 1236
1997 223

Portable assessment traps were unlikely to be as effective as the permanent trap installed in
a

1995.

Data unavailable due to flood conditions.b
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Table 8.  The number of sea lamprey nests in index stations of ten Lake Champlain tributaries during 1983-1997.

RIVER 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 ESAa

Great Chazy 359 359 343 351 344 806 1192 842 851 619 139 89 13 21 5 Yb

Salmon 326 198 251 250 185 319 352 212 200 169 126 254 168 74 103 N

Little 172 66 191 195 105 171 247 148 110 43 46 31 30 21 71 N

Boquet River 124 177 334 222 221 303 343 241 434 129 75 131 132 28 65 N

Putnam 496 466 828 626 513 1013 855 1010 791 407 316 286 343 233 599 N

Mt. Hope 121 72 36 76 40 37 108 53 53 10 13 22 10 43 37 N

Poultney 0 57 91 12 0 180 89 117 218 114 103 77 183 75 12 N

Lewis Creek 1326 1062 1098 883 790 1226 1137 1401 1066 401 549 464 223 107 975 N

LaPlatte 57 48 58 12 21 30 83 125 52 21 23 47 27 1 7 N

Pike River 198 175 153 165 180 186 198 124 149 74 44 87 140 100 194 N

TOTALS 3179 2680 3383 2792 2399 4271 4604 4273 3924 1987 1434 1488 1269 703 2068

Evaluation Standard Achieveda

Reductions in the nest count numbers for the Great Chazy River are a result of the completion of the sea lamprey barrier dam (1994) in the
b

town of Champlain, NY, located downstream from the nest count index section.
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Table 9.   Percent change in mean nest counts during various post-control periods as compared
to  pre-control (1983 - 1991) mean nest counts for each of 10 Lake Champlain tributaries.  

RIVER 1992 - 1994 1995 - 1997 1992 - 1997a

Great Chazy River -53% -98% -76%

Salmon River -28% -55% -42%

Little Ausable River -74% -74% -74%

Boquet River -58% -72% -65%

Putnam Creek -54% -47% -50%

Mount Hope Brook -77% -55% -66%

Lewis Creek -58% -61% -59%

LaPlatte River -44% -78% -61%

Pike River -60% -15% -37%

Poultney River 15%  6% 11%

1992 - 1994 capture effects of the first round of treatments in the experimental program.a
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Table 10.  Mortality estimates for all lamprey species during the TFM treatments of Lake Champlain tributaries. 

Included are mortality estimates for sea lamprey, nontarget American brook, northern brook and silver lamprey.

Year Stream
Total Mortality

All Lamprey
Total Mortality
Sea Lamprey

Total Mortality 
Brook Lampreya

Total Mortality
Silver Lamprey

% Sea
Lamprey

1990 Boquet River 6,363 6,325 0 38 99.40%

L. Ausable R. 122,530 122,456 74 0 99.94%

Ausable R. 36,699 24,506 12,193 0 66.78%

Salmon R. 64,853 64,828 25 0 99.96%

Beaver Brook 1,024 1,005 0 19 98.14%

Putnam Creek 31,432 30,230 0 1,202 96.18%

Lewis Creek 26,485 25,942 0 543 97.95%

1990 Totals 289,386 275,292 12,292 1,802 95.13%

1991 Stone Bridge Br. 769 545 0 224 70.87%

Mt. Hope Br. 27,145 26,970 0 175 99.36%

1991 Totals 27,914 27,515 0 399 98.57%

1992 Saranac River 394 394 0 0 100.00%

Great Chazy 132,993 132,796 197 (NBL) 0 99.85%

Poultney R. 298 197 0 101 66.11%

Hubbardton R. 182 182 0 0 100.00%

1992 Totals 133,867 133,569 197 101 99.78%

1994 Salmon River 63,686 63,648 38 0 99.94%

Ausable River 97,488 69,243 28,245 0 99.52%

Little Ausable R. 38,458 38,274 184 0 71.03%

Boquet River  6,700 6,564 0 136 97.97% 

Putnam Creek 21,069 20,659 0 410 98.05%

Lewis Creek. 44,615 41,408 0 3,207 92.81%

1994 Totals 272,016 239,796 28,467 3,753 88.15%

1995 Mt. Hope Brook 11,323 11,308 0 15 99.87%

Trout Brook 249 157 92 0 63.31%

1995 Totals 11,572 11,465 92 15 99.08%

1996 Great Chazy R. 22,724 22,712 12 (NBL) 0 99.95%

Poultney R. 9,308 6,759 0 2,549 72.06%

Hubbardton R. 20 20 0 0 100.00%

1996 Totals 32,052 29,491 12 2,549 92.06%

All brook lamprey listed from the Great Chazy River in 1992 & 1996 were Northern brook
a

lamprey; all others listed in the table were American brook lamprey.
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Table 11.  Estimates  of nontarget fin fish mortality, excluding native lamprey, associated witha

TFM treatments by species, water and treatment year.
  

Boquet Little Ausable Ausable Salmon Beaverb

Species 1990 1994 1990 1994 1990 1994 1990 1994 1990 Subtotal

Bowfin 6 2 8

Rainbow trout 0

Brown trout 0

Brook trout 0

Central 
mudminnow

0

Redfin pickerel 0

Grass pickerel 0

Northern pike 2 16 1 19

Muskellunge 0

Chain pickerel 0

Cutlips minnow 0

Brassy minnow 0

Silvery minnow 0

Golden shiner 2 1 3

Common shiner 1 1 1 1 10 14

Blacknose shiner 0

Spottail shiner 1 1

Rosyface shiner 1 1 1 3

Mimic shiner 0

Bluntnose minnow 1 1 4 12 1 1 20

Fathead minnow 1 1

Blacknose dace 1 1 2

Longnose dace 3 2 3 8

Creek chub 1 1

Fallfish 1 2 3 1 1 1 9

Pearl dace 0

Nontarget fin fish mortality was assessed by actual counts over most treated stream sections.  Exceptions were Ausable Chasma

which is inaccessible and a 1700' segment of section 9 of the Great Chazy River, where counts of nontargets in two 50'
transects were expanded to provide total mortality estimates for the segment in 1992.  The actual-count technique produces a
minimum-biased estimate of nontarget kill.  Water clarity, light conditions, water depth, vegetation, substrate characteristics,
etc., prevent detection of all affected organisms.

Crews treated Beaver Brook only in 1990 during the eight-year experimental program period.b
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Continued...
Table 11 (continued).

Boquet Little Ausable Ausable Salmon Beaverc

Species 1990 1994 1990 1994 1990 1994 1990 1994 1990 Subtotal

Unidentifd.
Notropis

0

Unidentifd.
Cyprinid

0

Longnose sucker 1 1 2

White sucker 1 10 2 1 1 15

Yellow bullhead 0

Brown bullhead 1 28 18 47

Channel catfish 0

Stonecat 21 196 141 185 543

Tadpole madtom 6 6

Trout-perch 0

Banded killifish 1 21 1 23

Brook stickleback 10 10

Rock bass 3 3

Pumpkinseed 1 1 2

Bluegill 8 8

Smallmouth bass 1 1 2

Largemouth bass 2 2

Black crappie 0

Fantail darter 2 2

Tessellated darter 2 5 5 24 7 16 1 1 6 67d

Yellow perch 0

Log perch 23 9 82 114

Slimy sculpin 1 1

Unidentified fish 1 1 2

Crews treated Beaver Brook only in 1990 during the eight-year experimental program period.c

There is possibility that some of these were misidentified, and may have been johnny darters.d



129

Continued...

Table 11 (continued).

Putnam Lewis Stone
Bridgee

Mount Hope Troute

Species 1990 1994 1990 1994 1991 1991 1995 1995 Subtotal

Bowfin 1 6 2 9

Rainbow trout 9 9

Brown trout 2 2

Brook trout 7 1 8

Central 
mudminnow

2 1 3 6

Redfin pickerel 2 2

Grass pickerel 4 4

Northern pike 1 23 5 29

Muskellunge 0

Chain pickerel 23 10 78 19 130

Cutlips minnow 0

Brassy minnow 0

Silvery minnow 35 35

Golden shiner 1 1 1 3

Common shiner 26 1 5 32

Blacknose shiner 1 1

Spottail shiner 0

Rosyface shiner 0

Mimic shiner 4 4

Bluntnose minnow 725 725

Fathead minnow 0

Blacknose dace 8 424 66 6 2 8 1 515

Longnose dace 2 53 2 57

Creek chub 1 11 4 16

Fallfish 7 7

Pearl dace 22 22

Crews treated Stone Bridge and Trout Brooks only once each in 1991 and 1995, respectively during the eight-year
e

experimental program period.
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Continued...

Table 11 (continued).

Putnam Lewis Stone Bridge Mount Hope Troutf f

Species 1990 1994 1990 1994 1991 1991 1995 1995 Subtotal

Unidentifd.
Notropis

2 2

Unidentifd.
Cyprinid

0

Longnose sucker 0

White sucker 8 9 29 170 2 75 4 297

Yellow bullhead 9 12 21

Brown bullhead 3 18 6 3 14 8 17 69

Channel catfish 0

Stonecat 0

Tadpole madtom 0

Trout-perch 20 20

Banded killifish 0

Brook stickleback 0

Rock bass 0

Pumpkinseed 1 1

Bluegill 0

Smallmouth bass 1 2 3

Largemouth bass 0

Black crappie 0

Fantail darter 0

Tessellated darter 2 3 114 4 64 14 35 1 237g

Yellow perch 1 1 1 3

Log perch 4 22 248 26 7 10 1 318

Slimy sculpin 13 1 14

Unidentified fish 1 1

Crews treated Stone Bridge and Trout Brooks only once each in 1991 and 1995, respectively, during the eight-year
f

experimental program period.

There is possibility that some of these were misidentified, and may have been johnny darters.g
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Continued...

Table 11 (continued).

Saranac
h

Poultney Hubbardton Great Chazy All Waters

Species 1992 1992 1996 1992 1996 1992 1996 Subtotal Grand Total

Bowfin 1 1 18

Rainbow trout 5 5 14

Brown trout 0 2

Brook trout 1 1 9

Central 
mudminnow

3 3 9

Redfin pickerel 0 2

Grass pickerel 0 4

Northern pike 1 1 49

Muskellunge 23 1 24 24

Chain pickerel 0 130

Cutlips minnow 5 5 5

Brassy minnow 1 1 1

Silvery minnow 1 1 36

Golden shiner 0 6

Common shiner 1 1 2 48

Blacknose shiner 0 1

Spottail shiner 0 1

Rosyface shiner 1 1 4

Mimic shiner 0 4

Bluntnose minnow 1 9 10 755

Fathead minnow 1 1 2

Blacknose dace 0 517

Longnose dace 1 1 66

Creek chub 2 2 19

Fallfish 1 1 1 3 2 8 24

Pearl dace 0 22
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Crews treated the Saranac River only in 1992 during the eight-year experimental program period.h

Continued...
Table 11 (continued).

Saranac Poultney Hubbardton Great Chazy All Watersi

Species 1992 1992 1996 1992 1996 1992 1996 Subtotal Grand Total

Unidentifd.
Notropis

0 2

Unidentifd.
Cyprinid

1 1 2 2

Longnose sucker 0 2

White sucker 3 24 1 28 340

Yellow bullhead 0 21

Brown bullhead 41 5 46 162

Channel catfish 1 1 1

Stonecat 331 5,768 88 6,187 6,730

Tadpole madtom 0 6

Trout-perch 0 20

Banded killifish 1 1 24

Brook stickleback 0 10

Rock bass 1 11 12 15

Pumpkinseed 1 1 4

Bluegill 1 1 9

Smallmouth bass 2 2 7

Largemouth bass 1 1 3

Black crappie 1 1 1

Fantail darter 17 49 66 68

Tessellated darter 9 1 1 3 14 318j

Yellow perch 0 3

Log perch 32 4 561 28 625 1,057

Slimy sculpin 0 15

Unidentified fish 0 3



133

Crews treated the Saranac River only in 1992 during the eight-year experimental program period.i

There is possibility that some of these were misidentified, and may have been johnny darters.j

Table 12.  Estimates  of nontarget macro-invertebrate and amphibian mortality associated witha

TFM treatments presented by species, water and treatment year.

Boquet Little Ausable Ausable Salmon Beaverb

Species 1990 1994 1990 1994 1990 1994 1990 1994 1990 Subtotal

Leech 0

Crayfish 1 4 8 2 6 4 25

Mussel 1 1 2

Red-spotted newt 0

Two-line
salamander

0

Dusky salamander 0

Mudpuppy 3 35 22 60

Unident.
salamander

3 12 4 30 9 6 2 66

Leopard frog 0

Frog tadpole 3 6 4 2 1 16

Frog adult 2 3 4 9

Unidentified worm 0

Putnam Lewis Stone
Bridgeb

Mount Hope Troutb

Species 1990 1994 1990 1994 1991 1991 1995 1995 Subtotal

Leech 0

Crayfish 1 3 3 7

Mussel 8 8

Red-spotted newt 295 67 362

Two-line
salamander

21 6 27

Dusky salamander 14 14

Mudpuppy 5 17 9 31
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Unident.
salamander

3 90 13 3 109

Leopard frog 0

Frog tadpole 364 6 1 371

Frog adult 3 5 1 9

Unidentified worm 1 1

Nontarget invertebrate and amphibian mortality was assessed by actual counts over most treated stream sections.  Exceptions
a

were Ausable Chasm which is inaccessible and a 1700' segment of section 9 of the Great Chazy River, where counts of
nontargets in two 50' transects were expanded to provide total mortality estimates for the segment in 1992.  The actual-count
technique produces a minimum biased estimate of nontarget kill.  Water clarity, light conditions, water depth, vegetation,
substrate characteristics, etc., prevent detection of all affected organisms.  Only large macro-invertebrates such as crayfish and
mussels were counted.

Crews treated Beaver, Stone Bridge and Trout Brooks only in 1990, 1991 and 1995, respectively, during the eight-year
b

experimental program.

Continued...
Table 12 (continued).

Saranac
c

Poultney Hubbardton Great Chazy All Waters

Species 1992 1992 1996 1992 1996 1992 1996 Subtotal Grand Total

Leech 1 1 1

Crayfish 4 4 36

Mussel 2 13 15 25

Red-spotted newt 0 362

Two-line
salamander

0 27

Dusky salamander 0 14

Mudpuppy 0 91

Unident.
salamander

4 2 1,209 442 1,657 1,832d

Leopard frog 1 1 1

Frog tadpole 1,460 3,614 5,074 5,461

Frog adult 4 11 15 33

Unidentified worm 0 1

Crews treated the Saranac River only in 1992 during the eight-year experimental program.c

Most unidentified salamanders from the Great Chazy River were probably mudpuppies.  Instead of all affected specimens, onlyd

representative samples were collected there.  They have been sent to NYSDEC herpetologists for species identification. Please
note that NYSDEC herpetologists have, in fact, identified many of the salamanders from other waters, which are listed above
as unidentified.  Most were not mudpuppies, but common salamanders such as the two-line salamander.  The Breisch
Amphibian Study (Breisch 1996) contains species identifications for most.  Unfortunately, numbers of salamanders reported
collected or observed by field assessment crews (above) do not always precisely correspond to the numbers reported identified
by Breisch et al.  Therefore, for the purposes of this table, no species listing was made.
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Table 13.  Target and nontarget lamprey mortality counts for 1991 Bayer 73 delta treatments.

River Number of
Shoreline
Sections

Number of
Gull Plots

Number of
Sea

Lamprey
Observed

Number of
American Brook

Lamprey
Observed

Percent
Sea

lamprey

Boquet River 4 4 19 0 100%
Salmon River 4 3 168 13 92.82%
Saranac River 4 2 229 0 100%
Ausable River 4 4 140 207 40.35%
Little Ausable 3 2 0 0 0%
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Table 14.  Target and nontarget lamprey mortality counts for 1995 Bayer 73 delta treatments.

River Number of
Shoreline
Sections

Number of
Sea

Lamprey
Observed

Number of
American Brook

Lamprey
Observed

Percent
Sea

lamprey

Boquet River 4 2 0 100%
Salmon River 3 50 17 74.63%
Saranac River 2 2 0 100%
Ausable River 4 1905 1030 64.91%

Table 15.  Numbers of dead nontarget finfish recorded in samples representing varying portionsa

of  Bayer 73 (5% granular)-treated river deltas by species, delta and treatment year.

Boquet Ausable
Little

Ausable Salmon Saranac

Species 1991 1995 1991 1995 1991 1991 1995 1991 1995 Totalb

Northern pike 1 1c

Golden shiner 2 2

Emerald shiner 13 22 44 100 2 1 3 185

Common shiner 4 4

Spottail shiner 52 5 2,100 8 2 1 2,168

Rosyface shiner 6 6

Sand shiner 1 1

Mimic shiner 56 40 86 9,200 3 3 9,385d d d

Blacknose dace 1 1

Longnose dace 47 4 25 5 81

Fallfish 2 2

Unidentifd.
Notropis

20 20

Unidentifd.
Cyprinid

8 8

White sucker 94 60 154
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Black bullhead 1 1

Brown bullhead 2 5 6 4 2 19

Banded killifish 44 2 128 18,600 1 1,520 1 20,296

Rock bass 6 1 7

Lepomis spp. 7 7

Pumpkinseed 15 2 17

Bluegill 1 8 4 13

This table presents qualitative information only, and it is not suitable for quantitative use.  Due to survey /a

sampling problems, it substantially under represents mortality in 1991 on the Boquet Delta by approximately 7200

- 7300 fish, and on the Ausable Delta by more than 7500 - 8800 fish.  Other data presentation problems may

influence the accuracy of table content.  Individual delta tables (Appendix E) more precisely describe sampling,

data expansion, visual estimate and actual count methods.

No Bayer 73 (5% Granular) treatment was conducted on the Little Ausable delta in 1995, because surveysb

indicated no recolonization had taken place.  One of two shoreline sections surveyed in 1991 was surveyed

intensively by staff from NYSDEC’s Endangered Species Unit (ESU) for affected amphibians.  Affected

amphibians are reported separately in the Breisch Amphibian Study.

This specimen was too deep for collection; species identification is probably correct.c

Species identification is tentative.d

Continued...
Table 15 (continued).

Boquet Ausable
Little

Ausable Salmon Saranac

Species 1991 1995 1991 1995 1991 1991 1995 1991 1995 Totale

Smallmouth bass 4 6 2 10 2 24

Largemouth bass 9 8 1 18

Johnny darter 1 1

Tessellated darter 6 60 8 5 3 82f f f

Yellow perch 1 132 8 3 18 53 215

Log perch 1 2 1 1 5

Mottled sculpin 13 1 14

Slimy sculpin 18 2 20

Unidentified fish 2,170 137,500 7,500 147,170

No Bayer 73 (5% Granular) treatment was conducted on the Little Ausable delta in 1995, because surveys
e

indicated no recolonization had taken place.  One of two shoreline sections surveyed in 1991 was surveyed

intensively by staff from NYSDEC’s Endangered Species Unit (ESU) for affected amphibians.  ESU staff reported

an estimated 5,000 - 10,000 small fish were killed due to the treatment near the shoreline section they surveyed.

These are represented by the figure 7,500 in the table.

These specimens, or a portion of them, may be johnny darters as they were originally identified as such.f
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Table 16.  Numbers of dead nontarget invertebrate and amphibians recorded in samples
representing varying portions  of Bayer 73 (5% granular)-treated river deltas by species, delta anda

treatment year. 

Boquet Ausable
Little

Ausable Salmon Saranac

Species 1991 1995 1991 1995 1991 1991 1995 1991 1995 Totalb

Crayfish 1 1 2

Snail 2 2

Mussel 22 10 32

Frog tadpole 1 1

This table presents qualitative information only, and it is not suitable for quantitative use.   Individual delta tablesa

(Appendix E) more precisely describe sampling, data expansion, visual estimate and actual count methods.

No Bayer 73 (5% Granular) treatment was conducted on the Little Ausable delta in 1995, because surveys
b

indicated no recolonization had taken place.  One of two shoreline sections surveyed in 1991 was surveyed

intensively by staff from NYSDEC’s Endangered Species Unit (ESU) for affected amphibians.  Affected

amphibians are reported separately in the Breisch Amphibian Study.

Table 17.  Macroinvertebrate community metrics over a six year period from station 3.5 (riffle     
 Habitat) on Lewis Creek, VT.  Also included is the mean density of the TFM sensitive taxon
Trichoptera Chimarra spp.  (Fiske and Langdon 1994).

Date 1988 1989 1990B 1990A 1991 1992 1993

Density/2 min KN 1898 3967 4025 4569 2526 2517 2244a

Species Richness 41 50.5 67 54.5 47 44.1 42.5

EPT Richness 21.5 25.3 25.6 27.8 24.5 23.1 20.5

Bio Index (0-5) 1.95 2.10 2.26 2.18 1.77 1.77 2.22

Diversity 3.87 4.52 4.56 4.35 4.36 4.15 4.34

EPT/EPT& Chiro 0.95 0.87 0.84 0.78 0.96 0.88 0.69

% Dominant Taxa 20 16 24 19 24 19 19

Density Chimarra spp. 36 191 88 3 45 65 56b

KN refers to Kick Net, the sampling technique used.a

Significantly different (P < 0.05) compared to all other years sampled using the Kruskal-
b

Wallace statistic and the Student Newmens-Keuls test.
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Table 18.  Mean Index of Biotic Similarity (B) values between year contrast associations of
dominant genera at station 3.5 (Fiske and Langdon 1994).

Contrast Associations Before vs Before Before vs After After vs After

Mean B 0.45 0.52 0.51a

Range 0.39-0.49 0.41-0.62 0.42-0.65

A mean B value is generated for each contrast association by comparing all possiblea

combinations of years within a particular contrast association.

Table 19.  Macroinvertebrate community metrics over a six year period from a clay bank habitat
on Lewis Creek, VT.  Also included is the density of the TFM sensitive taxa (Fiske and Langdon
1994).  Superscripts indicate years that are significantly different from each other at an alpha
level of P < 0.05 using the Kruskal-Wallace and Student-Newman-Keuls test.

Date 1988 1989 1990 B 1990 A 1991 1992 1993

Density/m2 4,81393 5,0709

3
4,250 5,215 5,465 7,75593 93 93 93 12,130

Richness 14.392,93 16 15 16.8 14.4 20.8 23.292,93 92,93 92,93 92,93

Diversity 3.10 3.30 3.18 3.30 2.89 3.21 3.39

% Dominance 26 19 21 19 26 27 25

Density Hexagenia sp. 137.5 115 180 70 273 178 8591 91 91

Density Phylocentropus sp. 25 310 485 505 16 85 17090A&B 89,90A&B 90A&B

Density Pisidium spp. 587.5 760 290 660 279 217 167493 93 93
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Table 20.  Population parameters for the fish community at Lewis Creek, station 3.7, before and   
after the application of TFM (Fiske and Langdon 1994).

Parameters 1989 1990 B (before) 1990 A (after) 1991 1992

Species
Richness

17 18 17 14 14

VTIBI 39 (g-exc) 39 (g-exc) 39 (g-exc) 39 (g-exc) 41 (exc)a

Total Density 44.8 83.1 37.7 46.1 50.3b

Total Density 68.7 134.8 80.2 75.3 82.1c d

VTIBI values range from 9 (very poor) to 45 (excellent).a

Density equals numbers of fish collected in the first electrofishing pass converted to #s / 100b

m .2

Density in #s / 100 m  from fish collected from two electrofishing passes.c 2

Value estimated from previous ratios of pass two numbers to total numbers.d

Table 21.  Results of 1992 mussel population monitoring in the Poultney River in conjunction
with the TFM treatment of September 24, 1992 (Fichtel 1992). 

Bed # 90-
08-02-02a

Bed # 90-
09-06-02

Bed # 90-
08-25-02

Bed # 91-
07-28-01

Species 09/14/92 10/02/92 07/25/92 10/02/92 07/25/92 07/26/92

Elliptio
complanata 659 982 323 200 1742 271

Lampsilis
radiata 53 94 37 22 74 28

Strophitus
undulatus 3 5 3 2 19 0

Lampsilis
cardium 10 4 49 16 57 20

Anodonta
grandis 1 0 1 1 13 6
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Lasmigona
costata 1 6 5 2 13 3

Lasmigona
compressa 0 0 0 0 0 0

Potamilus
alatus 2 2 6 4 7 5

Ligumia
recta 0 0 2 0 1 0

Leptodea
fragilis 3 4 10 9 20 11

Unidentif’d
mussels 0 664 0 0 0 0

Total
number 732 1761 436 256 1946 344

Number

mussels/m  2 26.3 63.2 15.6 9.2 26.2 6.2

This mussel bed was also monitored during TFM treatment.a

Table 22.  The macroinvertebrate community biometrics before and after TFM treatment of
Trout Brook, Milton VT.  Data represent the means (and percent standard error of the mean) of
selected metrics from three replicate KN [kick net] samples (VTDEC 1996).

Density Richness EPT EPT/
Richness

Bio Index EPT/
EPT&C 

%Dominant
Taxa

Before
9/5/95

861
(44%)

32.5
(9%)

5.4
(26%)

.16 2.61
(<1%)

.55
(1.8%)

27

Stenonema

After
9/15/95

1260
(14%)

41.7
(6%)

6.3
(19%)

.15 2.40
(<1%)

.67
(3.9%)

24

Stenonema

 
Table 23.  The percent composition of the major groups of macroinvertebrates before and after     
TFM treatment of Trout Brook (VTDEC 1996).
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Coleoptera Diptera 
Ephem-
eroptera Trichoptera Plecoptera Odonata Other

Before
9/5/95 1 54 41 <1 1 2 4

After
9/15/95 2 51 38 2 2 3 5

Table 24.  The percent composition of the macroinvertebrate functional groups before and after    
TFM treatment of Trout Brook, Milton, VT. (VTDEC 1996).

Collector
Gatherer

Collector
Filterer Predator

Shredder
Detritus

Shredder
Herbivore Scraper

Before
9/5/95 36 12 18 <1 5 27

After
9/15/95 25 17 16 5 2 26

Table 25.  The percent composition of dominant macroinvertebrate taxa (genera) from Trout
Brook  before and after a TFM treatment (VTDEC 1996).

Before - 9/5/95 After - 9/15/95

Diptera:

Atherix sp. 10 6

Cricotopus sp. 5 2

Parametriocnemus sp. 13 6

Simulium spp. 7 14

Chrysops sp. 2 4

Tipula sp. <1 5

Ephemeroptera:
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Baetis spp. 11 6

Stenonema sp. 27 24

Leptophlebiidae imm. 2 4

Table 26.  Size classes of mudpuppy (Necturus maculosus) collected in special-effort surveys
from the Ausable River, NY, following TFM applications, September 1990 and 1994 (derived
from Breisch 1996).

Size Range Number (%) Collected 1990 Number (%) Collected 1994a b

19 mm - 42 mm 17 (81%) 28 (67%)

62 mm - 101 mm 8 (19%)

117 mm - 135 mm 1 (5%) 2 (5%)

155 mm - 174 mm 2 (10%)

237 mm - 295 mm 1  (5%) 4 (9%)c

Percentages were rounded to the nearest full unit.  Four small mudpuppies observed dead in
a

1990 were not included in this table because they were in water too deep for collection.

Percentages were rounded to the nearest full unit. Two stressed, but alive, adult mudpuppies
b

were included in the 1994 length frequency summary.

This stressed mudpuppy was revived in untreated water and released alive.c

Table 27.  Mean invertebrate sample counts and levels of significance of the Wilcoxon Rank
Sum   Test on the Little Ausable River Delta (derived from Gruendling and Bogucki 1993b).

Date Significance Levela

1 2 3 4

Group 9/10/90 9/03/91 9/15/91 9/08/92 2 vs. 3 2 vs. 4 1 vs. 4

Diptera 0.55 1.48 0.32 2.56 0.0007 0.6701 0.2507

Oligochaet
a

9.88 17.48 16.78 12.36 0.9367 0.0476 0.1247

Hirudinea 4.53 4.48 0.66 2.98 0.0001 0.0428 0.0283

Trichoptera 0.98 3.02 2.74 2.26 0.5904 0.0631 0.0060

Pelecypoda 4.27 3.30 0.12 0.16 0.0001 0.0001 0.0001
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Gastropoda 22.51 27.74 3.28 3.76 0.0001 0.0001 0.0001

Isopoda 0.27 0.88 0.94 3.25 0.4741 0.0001 0.0001

Amphipoda 9.20 16.62 25.00 38.32 0.0517 0.0001 0.0001

Level of significance of the Wilcoxon Rank Sum Test used to determine if the twoa

distributions on specific dates are equal.  Numbers in column headings correspond to numbers
above dates in date columns.  The Little Ausable delta was treated on September 10, 1991.

Table 28.  Mean invertebrate sample counts and levels of significance of the Wilcoxon Rank
Sum   Test on the Ausable River Delta.  (Derived from Gruendling and Bogucki 1993b).

Date Significance Levela

1 2 3 4

Group 9/11/90 9/04/91 9/16/91 9/10/92 2 vs. 3 2 vs. 4 1 vs. 4

Ephemeroptera 1.50 0.94 0.85 0.90 0.4630 0.5804 0.0060

Diptera 9.13 13.25 9.22 5.12 0.0002 0.0001 0.0001

Hirudinea 0.47 1.82 0.52 0.41 0.0027 0.0009 0.3573

Oligochaeta 3.71 8.08 3.00 2.53 0.0007 0.0004 0.9592

Pelecypoda 2.39 3.48 0.34 0.12 0.0001 0.0001 0.0001
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Gastropoda 3.71 10.64 1.80 0.43 0.0001 0.0001 0.0001

Isopoda 0.00 0.40 0.32 0.20 0.7441 0.1613 0.3269

Amphipoda 0.84 3.38 3.20 2.75 0.8705 .05411 0.0065

Level of significance of the Wilcoxon Rank Sum Test used to determine if the two
a

distributions on specific dates are equal.  Numbers in column headings correspond to numbers
above dates in date columns.  The Ausable delta was treated on September 12, 1991.

Table 29.  Mean unionid mussel sample counts and levels of significance of the Wilcoxon Rank  
   Sum Test on the Little Ausable River (0.25 m  plots) and Ausable River (2.5 m  plots) Deltas2 2

(derived from Gruendling and Bogucki 1993b).

Date

Delta Species 1 2 3 Significance Levela

9/07/91 9/13/91 9/11/92 1 vs. 2 1 vs. 3

Little Ausable Lampsilis r. radiata 1.40 0.32 0.20 0.0001 0.0001

Elliptio complanata 3.41 1.96 1.06 0.0001 0.0001

9/08/91 9/15/91 9/14/92 1 vs. 2 1 vs. 3

Ausable Lampsilis r. radiata 4.01 2.25 1.58 0.0001 0.0001
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Elliptio complanata 1.52 0.77 0.55 0.0002 0.0001

Level of significance of the Wilcoxon Rank Sum Test used to determine if the two
a

distributions on specific dates are equal.  Numbers in column headings correspond to numbers
above dates in date columns.  The Little Ausable delta was treated on September 10, 1991 and
the Ausable delta was treated on September 12, 1991.

Table 30.  Summary of unionid mussel (Pelecypoda) percent mortality estimates on the Little
Ausable    River and Ausable River deltas following application of Bayer 73 lampricide as
compared to pre-treatment conditions, September, 1991 (from Gruendling and Bogucki 1993b).
 

Little Ausable River Delta Ausable River Delta

Mortality Estimates
Lampsilis 
r. radiata

Elliptio
complanata

Lampsilis 
r. radiata

Elliptio
complanata

Population 
(1 week post-treatment) 77% 42% 43% 49%

Population 
(1 year post-treatment) 86% 69% 71% 77%

Experimental Field Plot 
(3 days post-treatment) 77% 29% 53%   9%

Experimental Cage 
(3 days post-treatment) 94% 70% 74% 33%

Table 31.  Results of mortality estimates for unionid mussels from the Little Ausable River Delta 
  following Bayer 73 application.  Cage experiments included 10 animals of each species.  Field
plots sampled 202 individuals of Elliptio complanata and 56 of Lampsilis r. radiata (from
Gruendling and Bogucki 1993b).

Elliptio complanata Lampsilis r. radiata

Site Cage Experiments Field Plots Cage Experiments Field Plots

Number % Mortality Number % Mortality Number % Mortality Number % Mortality

1 10 100 17 52.9 10 100 12 91.6

2 10 50 30 23.3 10 80 7 42.8

3 10 100 11 63.6 10 100 1 100.0
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4 10 100 7 71.4 10 100 5 100.0

5 10 100 7 71.4 10 100 3 33.3

6 10 100 8 62.5 10 100 3 100.0

7 10 20 22 36.3 10 100 6 83.3

8 10 30 33 6.0 10 90 4 100.0

9 10 30 37 16.2 10 80 12 58.3

10 10 70 30 16.6 10 90 3 100.0

Mean 70.0 29.2 94.0 76.8

Control 10 0 ND ND 10 0 ND ND

Table 32.  Results of mortality estimates for unionid mussels from the Ausable River Delta          
  following Bayer 73 application.  Cage experiments included 10 animals of each species.  Field
plots sampled 33 individuals of Elliptio complanata and 387 of Lampsilis r. radiata  (from
Gruendling and Bogucki 1993b).

Elliptio complanata Lampsilis r. radiata

Site Cage Experiments Field Plots Cage Experiments Field Plots

Number % Mortality Number % Mortality Number % Mortality Number % Mortality

11 10 0 5 0 10 30 12 33.3

12 10 0 2 0 10 90 13 53.9

13 10 60 1 0 10 100 26 53.9
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14 10 50 0 0 10 100 19 79.0

15 10 0 9 11.1 10 40 60 41.7

16 10 0 2 50.0 10 60 33 45.5

17 10 70 3 0 10 100 67 58.2

18 10 0 7 0 10 10 103 31.1

19 10 50 0 0 10 100 36 94.4

20 10 70 0 0 10 100 6 100.0

21 10 60 4 25.0 10 80 12 100.0

Mean 32.7 9.1 73.6 52.5

Control 10 0 ND ND 10 0 ND ND

Table 33.  Native unionid species collected on the Ausable and Little Ausable deltas, June 1995   
 (Lyttle 1995).
 

Delta

Total Area

Sampled

Standard

Deviation

Eastern

elliptio

Eastern 

lampmussel

Eastern

floater 

Giant

Floater 

Total #

Mussels

Ausable 164.5 m 0.499 291 296 10 3 6002

Little Ausable 39.5 m 0.495 497 30 6 1 5342

Totals 204.0 m NA 788 326 16 4 11342

________________________
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Table 34.  Minimum, maximum, mean and standard deviation of the number of gastropods           
 collected in the five sampling periods taken on the Ausable and Little Ausable delta areas (Lyttle
1995).

Delta Gastropods / plot 1990 1991A 1991B 1992 1995a a

Little Ausable minimum # 8 0 0 0 0

maximum # 57 71 13 15 821

mean # 22.51 27.74 3.28 3.76 51.48

standard deviation 12.8 16.9 3.1 3.6 121.1

Ausable minimum # 0 0 0 0 0

maximum # 19 45 11 7 147

mean # 3.71 10.64 1.8 0.44 21.67

standard deviation 4.5 12.7 3.0 1.3 34.4

1991A samples collected before Bayer 73 treatment; 1991B samples were collected after Bayer
a

73 treatment.

Table 35.  Relative abundance and collection locations of mussel species found in Lake
Champlain, 1995.  Relative abundance categories based on number of mussels per site are
abbreviated as follows: Rare (R) = 1-2, Uncommon (U) = 3-9, Common (C) = 10-20,
Abundant (A)>20, S = shell. (Lyttle 1995). 

Species abbreviations are as follows: 
E.c. = Elliptio complanata (Eastern elliptio), L.r. = Lampsilis r. radiata (Eastern lampmussel), 

L.o. = Lampsilis ovata (pocketbook), P.a. = Potamilus alatus (pink heelsplitter), 

L.f. = Leptodea fragilis (fragile papershell), P.c. = Pyganodon cataracta (Eastern floater), 

P.g. = Pyganodon grandis (giant floater), A.f. = Anodontoides ferussacianus (cylindrical

L.c. = Lasmigona costata (fluted-shell)           papershell), 

Site State Latitude Longitude E.c L.r. L.

o

P.a. L.f. P.c. P.g. A.f. L.c.

East Creek Delta VT 43 49 58 73 22 37 A R R R
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Chimney Point VT 44 02 24 73 25 15 A A R U

Otter Creek Delta VT 44 13 30 73 19 30 A C R R R R

Hawkins Bay VT 44 14 33 73 17 25 R   U  Sa

Lewis Creek Delta VT 44 14 47 73 16 50 A C R U Ra

S. Winooski Delta VT 44 31 33 73 16 37 C C R R

N. Winooski Delta VT 44 31 57 73 17 05 C C U R R

Colchester Pt. VT 44 33 46 73 18 25 C C

Whites Beach VT 44 37 15 73 19 50 A Aa

Cumberland Head NY 44 41 35 73 23 34 R U

Isle La Motte VT 44 54 20 73 20 38 A Aa

Reynolds Point Bay VT 44 54 32 73 20 13 A U R R

Windmill Pt. VT 44 59 00 73 20 00 C C

Cooper Pt. VT 44 54 00 73 19 04 C U

Sucker Brook VT 44 54 09 73 18 23 A U R R

Allen Pt. VT 44 35 43 73 18 17 A Aa

N. Lamoille Delta VT 44 36 55 73 14 53 A A U U R Ra

Great Back Bay VT 44 36 20 73 13 53 A A S R S

Paradise Bay VT 44 39 02 73 15 30 A U R R

At these sites the relative abundance categories of Rare to Uncommon were quantitative.  At all
a

other sites, the categories were based on an average number from three 10 m transects and a ½
hour random survey of the area to locate rare species.

Continued...

Table 35 (continued).

Site State Latitude Longitude E.c L.r. L.

o

P.a. L.f. P.c. P.g. A.f. L.c.

N. of Sandbar VT 44 37 50 73 13 55 A A R

Beech Bay VT 44 37 55 73 20 45 U U

Rockwell Bay VT 44 40 02 73 20 47 R U

Stone Br. Bk. Delta VT 44 40 32 73 12 40 C C R R

Trout Brook Delta VT 44 38 35 73 12 40 A A
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Keeler Bay VT 44 40 07 73 18 43 A A S R

Knight Pt. VT 44 46 06 73 17 51 A Ab

Ladd Pt. VT 44 46 09b

N. Hero School  VT 44 51 04 73 16 03 A Ab

Savage Pt. VT 44 50 11 73 17 29 A A

S. of Wagner Pt. VT 44 54 35 73 16 07 A A R

Stephenson Pt. VT 44 55 15 73 14 20 A A R

Maquam Bay “B” VT 44 55 32 73 10 25 A A R

Maquam Bay “A” VT 44 55 53 73 11 50 A A R S R

Ransoms Bay VT 44 57 27 73 15 38 A A

Missisquoi Delta VT 44 60 20 73 10 00 A U

Province Pt. VT 44 60 37 73 11 35 A Cb

South Bay NY 43 34 52 73 26 25 R R R R

Ticonderoga Light. NY 43 50 57 73 22 44 U U R R R R

Putnam Cr. Delta NY 43 57 25 73 24 11 A A R

Beaver Brook Delta NY 45 06 42 73 26 00 R U R

Mullen Bay NY 45 05 57 73 25 43 C A R

Cole Bay NY 44 08 26 73 25 35 R C R R

North West Bay NY 44 11 17 73 25 50 C A

At these sites the relative abundance categories of Rare to Uncommon were quantitative.  At all
b

other sites, the categories were based on an average number from three 10 m transects and a ½
hour random survey of the area to locate rare species.

Continued...

Table 35 (continued).

Site State Latitude Longitude E.c L.r. L.

o

P.a. L.f. P.c. P.g. A.f. L.c.

Young Bay NY 44 09 33 73 24 21 U R R

Boquet River Delta NY 44 21 20 73 21 20 U U R

Ligonier Pt. NY 44 24 02 73 22 51 U C

Ltl. Ausable Delta NY 44 34 56 73 26 10 A A Rc
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N. Ausable Delta NY 44 33 58 73 25 17 U Uc

S. Ausable Delta NY 44 33 24 73 25 17 U U R Rc

Bluff Pt. NY 44 38 51 73 26 10 U C

Jordan Point Bay NY 44 52 06 73 19 35 A U

Salmon River Delta NY 44 38 00 73 26 42 U U R

Kings Bay NY 44 56 53 73 22 45 C U

Great Chazy Delta NY 44 55 02 73 24 97 A A R

At these sites the relative abundance categories of Rare to Uncommon were quantitative.  At all
c

other sites, the categories were based on an average number from three 10 m transects and a ½
hour random survey of the area to locate rare species.

Table 36.  A combined list of gastropod species found on the Ausable and Little Ausable deltas,
and other Lake sections in which they are found indicated with an “X”.  The Missisquoi Delta
lake section is not included in this table (Lyttle 1995). 

Gastropod species Main Lake Inland Sea Malletts Bay South Lake

Bithynia tentaculata X X X X

Birgella subglobosa X
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Gyraulus deflectus X X

Gyraulus parvus X X X

Gillia altilis X X

Pseudosuccinea columella X X X X

Valvata tricarinata X X

Valvata lewisi X X

Valvata sincera X X X

Valvata bicarinata X

Lyogyrus pupoidea X

Amnicola limosa X X X

Amnicola grana X

Amnicola walkeri X

Promenetus exacuous X X

Planorbella trivolvis X X X

Leptocosa convalta X

Physidae X X

Helisoma anceps X X X

Helisoma companulata X

Helisoma trivolvis X

Fossaria sp. X

Campeloma decisum X

Stagnicola catascopium X

Table 37.  Lake Champlain Main Lake lake trout stockings by year class.  Percent Finger Lakes
strain refers to the percent of equivalent yearlings comprised of Finger Lakes strain fish.  A
summary of lake trout stockings is provided in Appendix G.
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Year
Class

Total
Number
Stocked

Number
Equivalent
Yearlings
Stocked

%
Finger
Lakes
Strain

Year
Class

Total
Number
Stocked

Number
Equivalent
Yearlings
Stocked

%
Finger
Lakes
Strain

1972 39000 39000 0 1985 166640 166640 100

1973 60340 60340 11 1986 212280 212280 100

1974 340703 140916 91 1987 159770 159770 35

1975 230911 160742 0 1988 158765 158765 100

1976 226748 159293 99 1989 124300 124300 100

1977 190709 190709 100 1990 240034 240034 100

1978 116573 116573 100 1991 204778 204778 100

1979 162322 118860 67 1992 170722 170722 100

1980 297437 271863 78 1993 197192 197192 100

1981 266302 266302 32 1994 105155 105155 100

1982 203400 203400 43 1995 68541 68541 100

1983 255504 176660 82 1996 69724 69724 100

1984 320088 212478 87 1997 87084 87084 100



155

Table 38.  Summary of lake trout gill net sets by state and zone for the period 1982 through
1997. 

# Net sets in Zones

 3A & 3B

# Net sets

Outside

 Zones 3A &

3B

Year NY VT 3A & 3B

Total

VT Only Total lakea

trout catch

1982 83 73 156 83 476

1983 109 83 192 7 679

1984 108 112 220 19 1285

1985 82 72 154 14 582

1986 96 47 143 0 552

1987 96 77 173 14 686

1988 96 78 174 15 807

1989 96 39 135 2 699

1990 96 99 195 43 1225

1991 48 66 114 39 734

1992 96 93 189 31 1123

1993 96 100 196 36 1327

1994 95 102 197 41 1477

1995 95 102 197 44 1387

1996 96 105 201 44 2484

1997 96 104 200 46 1581

except 1982, when NY had 33 net sets in Zone 2B.a

Table 39.  Total catch and capture status (gilled vs. not gilled) for lake trout by state for years
1986 through 1997.

CAPTURE
STATUS

NEW YORK VERMONT

GILLED 3,619  (64%) 6,663  (92%) 

NOT GILLED 2,065  (36%) 583   (8%)
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Table 40.  Corrected numbers of lake trout by year class.  Numbers have been corrected for gill
net selectivity, swimming speed, the high ’84 and ’96 CPUE, and stocking levels of Finger Lakes
equivalents.  Non-Finger Lakes strains have been excluded where possible.

Year Class Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age 9 Age 10 Age 11

1979 17.89 13.22 7.75 6.49 2.85 2.36 1.28 0.22 0 

1980 87.65 37.65 25.21 17.97 11.66 5.99 3.98 2.01 0 

1981 172.96 59.52 33.55 16.43 12.06 10.14 4.91 4.22 2.27 

1982 171.33 83.46 36.41 22.97 18.77 10.96 16.18 5.45 0.57 

1983 72.06 36.31 21.90 11.94 9.37 9.98 5.05 2.34 0.75 

1984 73.92 52.51 27.05 26.61 22.17 13.08 10.67 6.11 0.04 

1985 34.18 28.96 24.09 17.29 10.94 8.93 5.72 2.55 0.45 

1986 61.66 22.15 13.32 9.43 8.51 6.02 2.90 1.49 0.13 

1987 65.88 39.60 25.06 18.13 12.42 8.85 5.04 2.58 

1988 33.46 33.36 17.03 13.97 10.16 6.17 5.32 

1989 38.92 28.75 23.37 20.06 15.06 11.86 

1990 54.75 47.30 22.99 17.21 13.88 

1991 72.34 35.28 24.36 17.12 

1992 53.16 39.52 22.13 

1993 47.92 46.23 

Age 3 - 4 Survival

Pre-Control (Year classes 1979 thru 1987)   Average Survival   =  0.35   SD = .07

Post-Control (Year Classes 1988 thru 1993) Average Survival   =  0.44   SD = .06

Post-control survival represents a 25% increase over the pre-control period

post preoH = Survival  - Survival  < 0

t = 2.429 P = .015 (one -tailed) 

post pre1H  = Survival  - Survival  >0    

Age 3 - 6 Survival

Pre-control (Year Classes 1979 - 1987)  Average Survival = 0.47    SD = .05

Post-control (Year Classes 1988 - 1991) Average Survival = 0.52    SD = .03

Post-control survival represents a 10% increase over the pre-control period

post preoH = Survival  - Survival  < 0

t = 1.602 P = .069 (one -tailed)  

post pre1H  = Survival  - Survival  >0    

Age 5 - 9 Survival

Pre-control (Year classes 1979-1985)  Average Survival =  0.57   SD  =  .03

Post-control (Year classes 1986-1988) Average Survival = 0.58    SD  = .01

Post control essentially unchanged from pre-control period (a 2% increase)

post preoH = Survival  - Survival  < 0

t = 0.542 P = .301 (one -tailed)  

post pre1H  = Survival  - Survival  >0    
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Table 41.  Corrected numbers of lake trout by netting year.  Numbers have been adjusted for equal
recruitment, and for gill net selectivity, swimming speed, the high ’84 and ’96 CPUE, and stocking of

Finger Lakes equivalents.  Non-Finger Lakes strain have been excluded where  possible. 

Netting

Year Age 3 Age 4 Age 5 Age 6 Age 7 Age 8 Age 9

1997 70.39 67.91 29.31 16.66 17.85 21.45 11.19 

1996 70.39 52.33 23.71 22.13 27.24 12.98 5.39 

1995 70.39 34.33 29.56 36.28 21.38 9.46 3.31 

1994 70.39 60.82 42.27 29.39 13.27 6.87 11.78 

1993 70.39 52.00 35.83 19.37 9.72 18.39 10.16 

1992 70.39 70.19 26.78 10.77 22.53 12.46 4.93 

1991 70.39 42.31 15.21 35.61 21.11 9.75 6.65 

1990 70.39 25.29 49.62 25.34 9.15 4.50 2.00 

1989 70.39 59.65 25.76 11.66 7.71 4.13 3.20 

1988 70.39 50.01 21.39 9.44 4.91 4.81 5.04 

1987 70.39 35.47 14.96 6.69 9.36 9.29 0 

1986 70.39 34.29 13.66 14.43 11.21 0 0 

1985 70.39 24.23 20.25 25.54 

1984 70.39 30.24 30.50 

1983 70.39 52.02 

Age 3 - 4 Survival

Pre-control (netting years 1983 thru 1990) Average Survival  = 0.35  SD = .08

Post-control (netting years 1991 thru 1997) Average Survival = 0.43  SD = .06

Post-control represents a 24% increase over the pre-control period

o post - preH  :  Survival  Survival  < 0  

t = 2.26  P = 0.021 

1 post - preH  :  Survival  Survival  > 0

Age 3 - 6 Survival 

Pre-control (netting years 1985 thru 1990) Average Survival  = 0.47  SD = .05

Post-control (netting years 1991 thru 1997) Average Survival= 0.51  SD = .03

Post-control represents a 9% increase over the pre-control period

o post - preH  :  Survival  Survival  < 0  

t = 1.98  P = 0.037 

1 post - preH  :  Survival  Survival  > 0

Age 5 - 9 Survival 

Pre-control (netting years 1986 thru 1990) Average Survival  = 0.51  SD = .06

Post-control (netting years 1991 thru 1997) Average Survival= 0.59  SD = .03

Post-control represents a 16% increase over the pre-control period

o post - preH  :  Survival  Survival  < 0  

t = 3.15  P = 0.005 

1 post - preH  :  Survival  Survival  > 0



159

Table 42.  Estimated mortality of age 6-9 lake trout checked in 1990 and 1997 creel surveys,

C Cwhere N = number of lake trout in sample, Z  and A  = total instantaneous mortality rate and

FLannual mortality rate, respectively,  corrected for total yearling equivalents stocked, and Z  and

FLA  = total instantaneous mortality rate and annual mortality rate, respectively, corrected for
Finger Lakes strain equivalents stocked only.   

                                                                                                                                                       

C C FL FLYear (season) N Z  (SE) A Z  (SE) A  
                                                                                                                                                       
1990 (open water) 223 1.53 (0.24) 0.88 1.16 (0.07) 0.79

1997 (open water) 461 0.49 (0.05) 0.39 0.49 (0.05) 0.39

1997 (winter) 153 0.35 (0.03) 0.30 0.35 (0.03) 0.30

                                                                                                                                                       

Table 43.  Estimated  lake trout exploitation rates and angler tag reporting rates derived from
tags recovered in 1990, 1991 and 1997 creel surveys, where N = number of harvested lake trout

T Texamined, N  = number observed with tags from previous year,  H  = expanded number of

ctagged lake trout in harvest, u = annual exploitation rate,  u  = annual exploitation rate corrected
for 26% annual tag loss (Fabrizio et al. 1996), TR = tags returned by anglers within creel survey

TRarea and period, R  = estimated tag reporting rate. 

                                                                                                                                                       
Tag No.    Creel   

T T c TRyear tagged year     N N  H    u  u TR R   
                                                                                                                                                       

1989     346 1990      424  1 35 0.10 0.14 11 0.32

1990 349 1991   187  1 28 0.08 0.11   4 0.15

1996 892 1997   835  5 95 0.11 0.14  26 0.29
                                                                                                                                                      

Table 44.  Lake Champlain  lake trout length (mm) at age statistics.  Ages of fish were determined by
analysis of fin-clip and length frequency data with scale reading in overlap areas.
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Net AGES

Year I II III IV V VI VII VIII IX X XI XII

1997 Number 16 51 163 294 187 284 314 147 89 17 4 6

Avg Length 224 322 371 445 520 620 651 681 674 705 790 810

std dev. 45 31 31 44 46 62 44 45 36 50 19 25

Year Class 1996 1995 1994 1993 1992 1991 1990 1989 1988 1987 1986 1985

1996 Number 39 67 347 371 475 602 288 155 47 55 14

Avg Length 236 311 384 467 556 632 669 675 691 731 750

std dev. 48 21 37 44 54 42 51 41 39 38 34

Year Class 1995 1994 1993 1992 1991 1990 1989 1988 1987 1986 1985 1984

1995 Number 12 81 186 245 358 205 135 44 61 40 2

Avg Length 220 311 378 471 576 651 653 662 699 733 798

std dev. 42 29 31 47 46 55 42 52 47 36 21

Year Class 1994 1993 1992 1991 1990 1989 1988 1987 1986 1985 1984 1983

1994 Number 9 43 295 380 165 183 55 116 88 98 9 1

Avg Length 200 302 374 479 571 622 653 682 696 712 767 801

std dev. 32 49 37 53 51 49 54 37 40 31 27

Year Class 1993 1992 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982

1993  Number 8 53 300 118 153 95 177 140 196 39 1 2

Avg Length 190 300 385 468 545 626 663 674 682 699 745 772

std dev. 19 26 44 43 41 60 40 49 35 39 6

Year Class 1992 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981

1992 Number 6 55 110 179 103 161 167 237 61 22 10

Avg Length 215 330 392 469 552 614 664 677 685 725 750

std dev. 28 42 43 43 59 48 39 35 44 29 28

Year Class 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 1980

1991 Number 9 7 95 56 95 123 222 68 40 12

Avg Length 245 347 377 454 550 607 644 662 683 706

std dev. 67 34 37 46 35 50 36 48 45 30

Year Class 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 1980 1979

1990 Number 5 48 148 167 207 400 116 51 29 30

Avg Length 225 321 382 473 552 616 650 668 701 681

std dev. 13 48 49 45 71 41 42 37 39 39

Year Class 1989 1988 1987 1986 1985 1984 1983 1982 1981 1980 1979 1978

1989 Number 3 37 162 97 190 81 52 32 38 1

Avg Length 238 332 379 474 574 637 655 677 680 748

std dev. 21 35 35 47 53 59 61 41 35

Year Class 1988 1987 1986 1985 1984 1983 1982 1981 1980 1979 1978 1977

Table 44 (continued).

Net AGES

Year I II III IV V VI VII VIII IX X XI XII
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1988 Number 3 43 108 295 151 79 47 60 7

Avg Length 251 317 400 492 583 629 662 674 720

std dev. 11 25 39 48 56 59 41 47 64

Year Class 1987 1986 1985 1984 1983 1982 1981 1980 1979 1978 1977 1976

1987 Number 6 21 248 132 82 44 84 26

Avg Length 215 302 393 489 551 610 642 694

std dev. 17 35 42 47 50 58 49 43

Year Class 1986 1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975

1986 Number 11 69 151 108 65 92 34

Avg Length 209 295 405 483 566 616 688

std dev. 22 35 40 46 40 65 45

Year Class 1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975 1974

1985 Number 30 38 146 81 138 40 34 40 5 11

Avg Length 199 315 386 491 568 609 669 686 740 729

std dev. 20 35 40 38 40 36 28 29 17 28

Year Class 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975 1974 1973

1984 Number 14 97 395 314 91 128 28 27

Avg Length 228 303 384 487 566 680 691 720

std dev. 36 30 37 44 47 31 34 23

Year Class 1983 1982 1981 1980 1979 1978 1977 1976 1975 1974 1973 1972

1983 Number 3 87 211 85 109 117 43 21

Avg Length 172 317 393 475 594 647 678 709

std dev. 21 26 36 56 32 37 31 35

Year Class 1982 1981 1980 1979 1978 1977 1976 1975 1974 1973 1972 1971

1982 Number 5 88 44 82 163 42 2 48

Avg Length 175 301 388 508 591 644 703 689

std dev. 16 26 48 43 39 32 4 37

Year Class 1981 1980 1979 1978 1977 1976 1975 1974 1973 1972 1971 1970
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Table 45.  Lamprey attack data for the Lake Champlain lake trout taken by New York and Vermont, 1982-1997.

Size Group Total
Length (mm) Year

Total Number of Fish Wounding 
Rate (%)

Wounds Per 100
Fish

< 432 1982 110 12.7 15
(< 17") 1983 276 22.1 32

1984 483 18 24
1985 56 12.5 27
1986 204 23 29
1987 211 16.1 18
1988 149 14.1 18
1989 203 9.8 14
1990 124 14.5 18
1991 69 11.6 16
1992 155 7.8 7
1993 238 4.2 6
1994 342 4.1 5
1995 260 3.5 3
1996 429 4.4 6
1997 359 7.3 7

432-532 1982 69 39.1 45
(17.0 - 20.9") 1983 96 31.2 40

1984 263 22.8 27
1985 34 32.4 35
1986 132 31.8 50
1987 182 30.8 35
1988 235 28.9 33
1989 208 31 29
1990 98 18.4 23
1991 58 20.7 22
1992 142 7.8 6
1993 152 11.2 12
1994 278 12.6 14
1995 231 13 14
1996 390 10.1 17
1997 296 18.7 20

533-633 1982 166 42.8 58
(21.0 - 24.9") 1983 138 50 65

1984 207 39.4 51
1985 69 40.6 46
1986 105 54.3 68
1987 133 33.1 44
1988 205 37.1 45
1989 208 42.3 52
1990 235 52.8 71
1991 206 51 66
1992 182 25.3 22
1993 153 22.9 29
1994 269 33.8 41
1995 373 24.4 29
1996 636 23.8 34
1997 396 37.2 53

Continued...
Table 45  (continued).
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Size Group Total
Length (mm) Year

Total Number of Fish Wounding 
Rate (%)

Wounds Per 100
Fish

634-736 1982 86 51.2 72
(25.0 - 28.9") 1983 148 61.5 85

1984 266 45.3 62
1985 44 59.1 105
1986 131 60.9 100
1987 69 48 81
1988 100 45.5 68
1989 154 40.5 62
1990 163 56.4 82
1991 214 53.3 83
1992 394 28.9 34
1993 418 43.1 60
1994 325 42.1 63
1995 298 37.9 52
1996 594 33.6 49
1997 465 54.7 87

737-837 1982 3 33.3 67
(29.0 - 32.9") 1983 5 60 60

1984 21 52.4 76
1985 4 50 100
1986 10 60 90
1987 5 80 100
1988 22 54.5 113
1989 18 55.6 89
1990 12 83.3 133
1991 14 78.6 178
1992 36 44.4 53
1993 20 55 75
1994 51 56.9 94
1995 51 35.3 65
1996 79 37.3 61
1997 65 55 94
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Table 46.  A t-test (P < 0.05) comparing the number of sea lamprey wounds (I-III) and scars (IV)
per hundred lake trout before sea lamprey control (1982-1991) and after sea lamprey control
(1992-1997).  The t-test was preformed for five size classes of lake trout and for all size classes
combined.
 

Wounds/100 Lake Trout

                   Size Class (mm) Size Class (mm)

Year

<432 432-532 533-633 634-736 737-837 All Size Classes

Combined

 t stat 13.06 11.42 10.61 7.91 4.24 14.38

 P-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

 Significant  yes yes yes yes yes yes

Scars/100 Lake Trout

                   Size Class (mm) Size Class (mm)

Year <432 432-532 533-633 634-736 737-837 All Size Classes

Combined

 t stat 4.66 10.73 13.14 6.62 2.76 2.00

 P-value <0.001 <0.001 <0.001 <0.001 <0.001 0.022

 Significant  yes yes yes yes yes yes
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Table 47.  Comparison of wounding and scarring on lake trout before (1982 - 1991) and after
(1992 - 1997) sea lamprey control, after adjusting for the relative number of lamprey vulnerable
lake trout in the lake each year.  The adjustment was made by multiplying each fish’s wounds
and scars by that year’s average catch per net lift in Zones 3A/3B, after correcting for the high
CPUE in 1984 and 1996.  The mean number of wounds and scars per fish reported here are not
actual numbers; they are the result of multiplying the actual data by an index.  For actual
wounding and scarring rates refer to Table 45.

WOUNDS

Length Group
Period

(Pre or Post
Control)

N
(# fish)

Mean
(# wounds)

Std. 
Deviation

Post-Control
Significantly Less

 than Pre-  (P < .05)

<432mm
Post  (1992-97) 
Pre   (1982-91)

2155
2338

0.3607
0.9068

1.6095
2.2774 Yes

432-532mm
Post
Pre

1717
1555

 .9412
1.4717

2.5641
2.6027 Yes

533-633mm
Post
Pre

2329
2057

2.2107
2.5314

4.1387
3.4090

Yes

634-736mm
Post
Pre

2852
1637

3.4508
3.3834

5.4040
4.3217

No

737-837mm
Post
Pre

321
131

4.3412
4.9494

5.7253
5.3019

No

SCARS

Length Group
Period

(Pre or Post
Control)

N
(# fish)

Mean
(# wounds)

Std. 
Deviation

Post-Control
Significantly Less

 than Pre- (P = .05)

<432mm
Post  (1992-97) 
Pre   (1982-91)

2155
2338

0.2386
0.3263

1.5592
1.3345 Yes

433-532mm
Post
Pre

1717
1555

 1.6742
2.3799

3.6256
4.0538 Yes

533-633mm
Post
Pre

2329
2057

5.7865
6.4139

6.8076
6.3974

Yes

634-736mm
Post
Pre

2852
1637

13.096
11.338

11.3918
9.5273

No

737-837mm
Post
Pre

321
131

23.615
20.415

15.970
14.407

No
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Table 48.  Estimated lake trout catch and harvest (+ 90% confidence intervals), average weight
(lbs) of harvested lake trout and expanded number of lake trout >25" TL, from lakewide open
water creel surveys in 1990 and 1997 (Chipman 1999).

1990 1997 % Change

Estimated catch 23,345 + 3,270 41,162 +  4,999 +76a

Estimated harvest 14,381 + 2,665 15,869 + 1,933 +7

Harvested lake trout
examined:

No. weighed 395 747

Avg. weight (SE) 3.92 (0.07) 4.18 (0.06) +7b

No. measured (SE) 424 835

% > 25" Total Length 20.0 28.3 +42c

Expanded No. in
harvest > 25" 2,996 4,491 +50c

Exceeds lake trout fishery-level evaluation standard 1.a

Does not exceed lake trout fishery-level evaluation standard 2.b

Exceeds lake trout fishery-level evaluation standard 3.c

Table 49.  Estimated lake trout catch and harvest (+ 90% confidence intervals) from open water
creel surveys in Zone 3A-B in 1990, 1991, 1995 and 1997 (Chipman 1999).  

                                                                                                                                                       
Year Catch Harvest

                                                                                                                                                       
1990 13,145 + 2,240 7,583 + 1,592

1991   9,892 + 1,729 5,299 + 1,038

1995 18,245 + 3,571 6,742 + 1,555

1997 24,417 + 4,485 9,145 + 1,566
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Table 50.  Estimated lake trout catch and harvest (+ 90% confidence intervals) and expanded
number of harvested lake trout >25 in TL, from winter creel surveys in Zones 2 (entire) and 4
(South Hero to Isle LaMotte portion) from 1991 through 1997.  Winter surveys were conducted
in Vermont waters only, with the exception of Zone 2 in 1991 and 1997, when both Vermont and
New York waters were surveyed (Chipman 1999, Durfey 1997).

Zone Year Estimated Catch Estimated Harvest
No. Measured
(% > 25" TL)

Expanded
Harvest

> 25" TL

2 1991 (VT) 558 + 245 442 + 261 56 (33.9) 150

1991 (NY) 189 + 150 113 +  73  4 (22.2) 25a

1992 (VT) 1,885 + 801 1,261 + 465 269 (39.0) 492

1993 (VT) 519 + 167 499 + 153 143 (35.7) 178

1995 (VT) 323 + 146 230 + 184 91 (30.8) 71

1996 (VT) 1,175 + 531 683 + 311 118 (28.0) 191

1997 (VT) 261 + 125 213 + 102 61 (39.3) 84

1997 (NY) 2,468 + 1,224 1,068 + 529 8 (8.6) 92a

4 1991 (VT) 208 + 210 205 + 205 11 (36.4) 75

1994 (VT) 726 + 248 307 + 117 122 (36.1) 111

1997 (VT) 1,821 + 1,477 528 + 283 117 (24.7) 130

Harvest was not estimated in the NY creel surveys, however an estimate of the catch of legal-
a

sized lake trout was made and could be considered an equivalent statistic.



168

Table 51.  Catch and effort statistics for Lake Champlain angler diary cooperators.  These
statistics include only main-lake trips where lake trout was the sole target.  Catch per hour refers
to the total catch (including harvested and released fish) of all lake trout while creel rate refers to
only harvested lake trout.  (One-tailed t-test used.) 

YEAR

NUMBER

OF TRIPS

NUMBER

OF

ANGLER

HOURS

FISHED

TOTAL

LAKE

TROUT

CATCH

NUMBER

OF LAKE

TROUT >

25"

CATCH

PER

HOUR

LT > 25"

CAUGHT

PER 

HOUR

CREEL

RATE

1987 369 5076 1036 156 0.20 0.03 0.14

1988 282 3459 980 67 0.28 0.02 0.17

1989 263 2844 811 72 0.29 0.03 0.17

1990 235 2594 839 130 0.32 0.05 0.16

1991 197 2133 641 145 0.30 0.07 0.16

1992 162 1204 391 84 0.32 0.07 0.13

1993 128 707 439 76 0.62 0.11 0.23

1994 114 862 631 80 0.73 0.09 0.24

1995 97 961 472 63 0.49 0.07 0.14

1996 90 980 560 98 0.57 0.10 0.16

1997 150 1159 829 164 0.72 0.14 0.20

Summary Statistics

Catch per Effort

     Statistic

Period

(Pre or Post

Control)

N Mean
Std. 

Deviation

P-value

(one tailed)

Catch per

 Hour

Post  (1993-97) 

Pre   (1987-92)

5

6

0.626

0.285

.102

.045 < .001

Catch per Hour of

lake trout > 25"

Post

Pre

5

6

.102

.045

.026

.022 .002
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Table 52.  Summary of sea lamprey wounding rates (wounds per 100 fish) by size group (mm
TL) for adult landlocked salmon captured at the Willsboro Fishway pre- and post- sea lamprey
control.  (One-tailed t-test used.)

SIZE
GROUP

PRE-CONTROL
1985-1992

POST-CONTROL
1993-1998

%
CHANGE P-VALUEN MEAN   (SD) N MEAN   (SD)

432-532 43   51        (80) 101     22       (46) -57 0.014

533-634 80  73        (89) 157     44       (69) -40 0.007

635-736 32 156      (146)  30     40       (62) -74 <0.001

Table 53.  Summary of sea lamprey wounding rates (wounds per 100 fish) by size group (mm
TL) for adult landlocked salmon captured in the Main Lake during open water creel surveys pre-
and post-sea lamprey control.  (One-tailed t-test used.) 

SIZE
GROUP

PRE-CONTROL
1990

POST-CONTROL
1997

%
CHANGE P-VALUEN MEAN   (SD) N MEAN   (SD)

432-532 6       17      (41)   89    8       (31) -53 0.255

533-633 40    25      (54) 138  15       (43) -40 0.100

634-736 3   167     (58) 13  46       (78) -72 0.013

All Sizes 49     33      (63) 240  14        (42) - 42 0.024



170

Table 54.  Salmonid yearling equivalents stocked in the Main Lake basin of Lake Champlain
from 1983 to 1997.

YEAR
LAKE

TROUT

LANDLOCKED

SALMON
RAINBOW

TROUT
BROWN
TROUT

TOTAL 
YEARLING

EQUIVALENTS

1983 223,100 245,600  30,500 66,900 566,100

1984 183,900 120,300 47,900 35,000 387,100

1985 185,600 214,100 82,000 25,200 506,900

1986 166,600 274,600 70,800 80,000 592,000

1987 212,300 207,900 75,300 26,600 522,100

1988 159,800 210,200 101,900 35,000 506,900

1989 158,800 216,600 23,000 20,000 418,400

1990 124,300 206,500 58,600 20,000 409,400

1991 240,000 212,900  58,200 36,400 547,500

1983-91 AVERAGE: 495,156

1992 204,800 262,700  98,600 38,000 604,100

1993 170,700 225,300 124,600 40,000 560,600

1994 197,200 156,100 108,200 38,500 500,000

1995 105,200 150,600   82,900 33,800 372,500

1996 68,500 223,100 41,500 36,500 369,600

1997  87,100 209,000 72,700 30,400 399,200

1992-97 AVERAGE: 467,667
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Table 55.  Salmonid yearling equivalents stocked in the Inland Sea basin of Lake Champlain
from 1985 to 1996.

YEAR
LANDLOCKED

SALMON
BROWN
 TROUT

RAINBOW
 TROUT

TOTAL 
YEARLING

EQUIVALENTS

1985 48,300 11,700 2,900 62,900

1986 57,400 25,000 0 82,400

1987 42,900 10,000 2,000 54,900

1988 50,100 17,000 0 67,100

1989 45,000 0 0 45,000

1990 44,900 0 0 44,900

1991 45,800 4,300 0 50,100

1985-91 AVERAGE: 58,185

1992 58,200 10,800 0 69,000

1993 52,700 5,000 2,000 59,700

1994 39,200 6,600 2,100 47,900

1995 51,200 7,100 2,000 60,300

1996 61,900 6,000 1,000 68,900

1992-96 AVERAGE: 61,160
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Table 56.  Salmonid yearling equivalents stocked in the Malletts Bay basin of Lake Champlain
from 1985 to 1996.

YEAR
LANDLOCKED

SALMON
BROWN
 TROUT

RAINBOW
 TROUT

TOTAL 
YEARLING

EQUIVALENTS

1985 9,500 12,000 7,500 29,000

1986 1,700 10,000 5,500 17,200

1987 9,800 10,000 10,500 30,300

1988 9,500 10,000 11,200 30,700

1989 11,000 0 0 11,000

1990 9,700 0 5,000 14,700

1991 20,100 5,000 0 25,100

1985-91 AVERAGE: 22,571

1992 12,100 6,000 0 18,100

1993 14,000 5,000 5,000 24,000

1994 8,000 5,000 8,100 21,100

1995 14,300 5,100 9,500 28,900

1996 19,500 5,000 5,000 29,500

1992-96 AVERAGE: 24,320
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Table 57.  Summary of sea lamprey wounding rates (wounds per 100 fish) by size group (mm
TL) for adult landlocked salmon captured at the Lamoille River pre- and post-sea lamprey
control.  Data are presented both unadjusted and adjusted for changes in stocking rates as a
surrogate for number of sea lamprey vulnerable salmonids in Malletts Bay.  (One-tailed t-test
used.)

Unadjusted for stocking rate changes.

SIZE
GROUP

PRE-CONTROL
1986-1992

POST-CONTROL
1993-1997

%
CHANGE P-VALUEN MEAN   (SD) N MEAN   (SD)

<432 19 26       (45)  6  50     (55) + 92 0.149 

432-532 200  32       (56) 262  46     (64) + 44 0.006

533-634 116 83       (93) 185   61     (71) - 27 0.011

635-736 31 77       (92)  36    97     (113) + 26 0.220

Adjusted for stocking rate changes.

SIZE
GROUP

PRE-CONTROL
1986-1992

POST-CONTROL
1993-1997

%
CHANGE P-VALUEN MEAN   (SD) N MEAN   (SD)

<432 19 26       (45)  6   58     (64) + 123 0.094

432-532 200  32       (56) 262  53     (74) + 75 <0.001

533-634 116 83       (93) 185   71     (82) - 14 0.122

635-736 31 77       (92)  36  113   (131) + 47 0.107
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Table 58. Summary of sea lamprey wounding rates (wounds per 100 fish) by size group (mm
TL) for adult landlocked salmon captured at the Sandbar Bridge pre- and post-sea lamprey
control.  Data are presented both unadjusted and adjusted for changes in stocking rates as a
surrogate for number of sea lamprey vulnerable salmonids in the Inland Sea Basin.  (One-tailed t-
test used.)  

Unadjusted for stocking rate changes.

SIZE
GROUP

PRE-CONTROL
1986-1992

POST-CONTROL
1993-1997

%
CHANGE P-VALUEN MEAN   (SD) N MEAN   (SD)

<432 17  0        (0) 17  12     (35) + 120 0.077 

432-532 191  42       (79) 241  37     (55) -  12 0.203

533-634 114 59       (75) 156   69     (95) + 17 0.180

635-736 47 104      (118)  29    84     (100) -  19 0.220

Adjusted for stocking rate changes.

SIZE
GROUP

PRE-CONTROL
1986-1992

POST-CONTROL
1993-1997

%
CHANGE P-VALUEN MEAN   (SD) N MEAN   (SD)

<432 17  0        (0) 17  12     (33) + 120  0.007 

432-532 191  42       (79) 241  34     (52) - 19 0.120

533-634 114 59       (75) 156   65     (90) +10 0.280

635-736 47 104      (118)  29   79     (94) - 24 0.169
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Table 59.  Number and mean lengths (mm) of 1-, 2- and 3-lake-year landlocked salmon collected
in the Willsboro Fishway pre- and post-sea lamprey control.

LAKE
AGE STATISTIC

PRE-CONTROL
1985-1992

POST-CONTROL
1993-1998

1 N
Mean N/year
Median N/year
Mean length (SD)

82
10.3
5.0

540  (41)

189
31.5
29.0

539  (40)

2 N
Mean N/year
Median N/year
Mean length (SD)

56
7.0
1.0

628  (35)

48
8.0
8.5

610   (44)

3 N
Mean N/year
Median N/year
Mean length (SD)

1
0.1
0.0

640  (-)

15
2.5
0.5

653  (39)
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Table 60.  Numbers and lengths (mm) of  landlocked salmon returning to the Willsboro
Fishway, 1985 to 1998, by age class.

1 LAKE-YEAR     2 LAKE-YEAR      3 LAKE-YEAR       

YEAR
TOTAL

NUMBER
       
  N 

MEAN      
LENGTH (SD)

       
  N

MEAN      
LENGTH (SD)

       
  N

MEAN      
LENGTH (SD)

1985 14 10 538   (29) 4 641    (22) 0 -

1986 36 35 543   (35) 1     668      -       0 -

1987 72 26 541   (55) 46 627    (33) 1 640       -   

1988 7 3 556   (22) 4 622    (70) 0 -

1989 0 0 - 0 - 0 -

1990 0 0 - 0 - 0 -

1991 1 1 485         0 - 0 -

1992 7 7 520   (15) 1 625       - 0 -

1993 17 17 557   (32) 0 - 0 -

1994 40 12 538   (50) 20 598    (33) 8 640    (42)

1995 6 5 534   (43) 1 585         - 0 -

1996 53 45 520   (28) 7 599    (69) 1 675      -   

1997 51 41 518   (31) 10 617    (33) 0 -

1998 85 69 560   (37) 10 638    (47) 6 667    (33)
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Table 61.  Estimated total catch by age (lake years) of landlocked salmon from fall 1991 and
1996 Saranac River creel surveys, based on age distribution of recorded fish caught.  Age criteria
are based on pooled length (mm) at age and variance data from fall nearshore electrofishing in
years 1993-96.

LAKE
YEAR

FALL 1991 CREEL
SURVEY

FALL 1996 CREEL
SURVEY

FALL 1993-96
ELECTROFISHING

DATA

                  
 N      %

EST.
CATCH

                  
   N      %

EST.
CATCH

MEAN
LENGTH (SD) N

1  10     77 80   68     57 157 505      (38) 131

2    2     15 16   34     28 77 546      (35) 38

3    1      8 8   15     12 33 626      (16) 6

4    0       0 0     3       3 8 - 0

TOTAL  13    100 104 120    100 275 175
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Table 62.  Number and mean lengths (mm) of 1-lake-year and older landlocked salmon collected
in the Lamoille River pre- and post-lamprey control.

LAKE
AGE STATISTIC

PRE-CONTROL
1987-1992

POST-CONTROL
1993-1997

1 N
Mean N/year
Median N/year
Mean length (SD)

224
37.3
28.5

495   (36)

323
64.6
14

509   (36)

2 N
Mean N/year
Median N/year
Mean length (SD)

115
19.2
16

587   (49)

139
27.8
15

584   (50)

3 N
Mean N/year
Median N/year
Mean length (SD)

14
2.3
1.5

660   (48)

21
4.2
5

663   (43)

4+ N
Mean N/year
Median N/year
Mean length (SD)

0
0
0
--

2
0.4
0

762   (40)
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Table 63.  Numbers and mean length (mm) at lake age for 1 lake-year and older fall-run landlocked salmon collected by electrofishing
in the Lamoille River, 1987-1997.

1 LAKE-YEAR
    

 2 LAKE-YEAR
     

    3 LAKE-YEAR       
    

4+ LAKE-YEAR

YEAR
TOTAL

NUMBER
       
  N 

MEAN      
LENGTH (SD)

       
  N

MEAN      
LENGTH (SD)

       
  N

MEAN      
LENGTH (SD)

       
  N

MEAN      
LENGTH (SD)

1987 33 11 502   (29) 22 593    (41) 0 0

1988 115 96 484   (35) 15 611    (62) 4 682    (38) 0

1989 96 50 513   (43) 44 590    (44) 2   640    (106) 0

1990 37 18 505   (32) 13 553    (42) 6 641    (20) 0

1991 16 11 488   (28) 4 619    (26) 1 646    ( - ) 0

1992 57 39 492   (21) 17 568    (51) 1 745    ( - ) 0

1993 320 255 512   (37) 54 566    (52) 10 665    (37) 1 790      ( - )

1994 120 41 504   (34) 72 595    (46) 6 663    (51) 1 733      ( - )

1995 34 14 486   (28) 15 596    (40) 5 657    (52) 0

1996 2 2 494   (30) 0 0 0

1997 13 13 486   (33) 0 0 0
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Table 64.  Number and mean lengths (mm) of 1-lake-year and older landlocked salmon collected
at the Sandbar Bridge pre- and post-lamprey control.

LAKE
AGE STATISTIC

PRE-CONTROL
1987-1992

POST-CONTROL
1993-1997

1 N
Mean N/year
Median N/year
Mean length (SD)

209
34.8
21

502   (33)

311
81.6
74

508   (36)

2 N
Mean N/year
Median N/year
Mean length (SD)

111
18.5
16.5

596   (52)

  88
14.8
16

595   (53)

3 N
Mean N/year
Median N/year
Mean length (SD)

15
2.5
1

676   (46)

 6
1.2
1

656   (54)

4+ N
Mean N/year
Median N/year
Mean length (SD)

0
0
0
--

3
0.6
1

730   (95)
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Table 65.  Numbers and mean length (mm) at lake age for 1 lake-year and older fall-run landlocked salmon collected by electrofishing
at the Sandbar Bridge, 1987-1997.

1 LAKE-YEAR
    

 2 LAKE-YEAR
     

    3 LAKE-YEAR       
    

4+ LAKE-YEAR

YEAR
TOTAL

NUMBER
       
  N 

MEAN      
LENGTH (SD)

       
  N

MEAN      
LENGTH (SD)

       
  N

MEAN      
LENGTH (SD)

       
  N

MEAN      
LENGTH (SD)

1987 51 23 508   (22) 28 589    (36) 0 0

1988 151 103 509   (31) 38 601    (57) 10 684    (33) 0

1989 26 18 474   (41)  7 600    (55) 1 708     ( - ) 0

1990 53 36 499   (27) 14 552    (35) 3 625    (67) 0

1991 24 19 483   (21) 5 626    (56) 0 0

1992 30 10 512   (36) 19 618    (46) 1 715     ( - ) 0

1993 166 138 521   (29) 23 590    (47)  4 646    (59) 1 780    ( - )

1994  74 39 513   (38) 33 603    (58) 1 638     ( - ) 1 790    ( - )

1995 66 48 496   (34) 16 615    (41) 1 715     ( - ) 1  620    ( - )

1996 25 25 491   (27) 0 0 0

1997 77 61 490   (39) 16 566    (54) 0 0
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Table 66.  Mean condition factors (K) by size group (mm TL) estimated for adult male
landlocked salmon captured at the Willsboro Fishway pre- and post-sea lamprey control.
K= (weight/length ) x 10 .3 5

SIZE
GROUP

PRE-CONTROL
(1985-1992)

POST-CONTROL
(1993-1998)

N   K        (SD) N   K        (SD)

432-532 27 0.94     (0.10) 63 0.96      (0.08)

533-634 39 0.95     (0.09) 105 0.96     (0.08)

635-736 18 1.03     (0.10) 24 1.00     (0.08)

737-837 0 - 1   1.00        -       

Table 67.  Mean length (mm) by age (lake-year) of harvested landlocked salmon examined in
1990 and 1997 Main Lake open water creel surveys.  

1990  1997

LAKE-YEAR N
MEAN

LENGTH (SD) N
MEAN

LENGTH (SD)

1 46 416   (29) 243 440   (25)

2 3 547   (20) 21 540   (38)

3 0 - 2 616    (9)
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Table 68.   Mean length (mm) by age (lake-year) of harvested landlocked salmon examined in
1990 and 1997 Inland Sea/Malletts Bay open water creel surveys.  

1990  1997

LAKE-YEAR N
MEAN

LENGTH (SD) N
MEAN

LENGTH (SD)

1 36 454   (24) 3 431   (26)

2 9 533   (25) 4 525   (58)

3 1 638     -   1 617     -   
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Table 69.  Mean condition factors (K) by size group (mm TL) estimated for harvested
landlocked salmon examined in Main Lake open water creel surveys and from salmon entered in
the annual Lake Champlain International Fishing Derby.  K= (weight/length ) x 10 .  (Derby data3 5

for 1992 were not available and creel surveys were not conducted in the Main Lake in 1993).

SIZE

GROUP SOURCE

1990 1991 1992 1993

N   K     (SD) N   K      (SD) N K      (SD) N K      (SD)

<432 Creel  6 1.24  (0.25) 3 0.82  (0.05) 5 0.82 (0.07) n/a

Derby 0 - 0 - n/a 0 -

432-532 Creel 36 1.05  (0.21) 9 1.06  (0.33) 30 0.89 (0.13) n/a

Derby 2 1.31 (0.05) 3 0.92  (0.10) n/a 5 0.88 (0.09)

533-633 Creel  2 0.91  (0.28) 1 0.97        -  3 1.12 (0.15) n/a

Derby 1 1.14     -     1 1.14        -  n/a 11 1.15  (0.13)

634-736 Creel  0 - 0     -       0 - n/a

Derby 0 - 0 - n/a 0 -

SIZE

GROUP SOURCE

1994 1995 1996 1997

N   K     (SD) N   K      (SD) N K      (SD) N K      (SD)

<432 Creel  0 - 0 - 0 - 93 0.83  (0.14)

Derby 0 - 0 - 0 - 0 -

432-532 Creel  2 1.18  (0.36) 6 1.03  (0.40) 2 0.90  (0.01) 145 0.84  (0.14)

Derby 3 0.96  (0.10) 0 - 0 - 0 -

533-633 Creel  4 1.09  (0.09) 1 1.17        -  1 1.05            12 0.98  (0.07)

Derby 30 1.05   (0.11) 12 1.16  (0.09) 4 1.12  (0.03) 3 1.01  (0.18)

634-736 Creel  0 - 0     -       0 - 1 1.15      -     

Derby 3 1.07   (0.12) 8 1.15  (0.07) 1 1.03     -     1 1.17      -     
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Table 70.  Mean condition factors (K) by size group (mm TL) estimated for harvested
landlocked salmon examined in Inland Sea/Malletts Bay open water creel surveys in 1990 and
1997.

SIZE
GROUP

1990 1997
%

CHANGEN   K        (SD) N   K        (SD)

432-532  3 0.96     (0.15)  0 - -

533-634 26 1.02     (0.20)  3 1.16     (0.38) + 14

635-736  4 0.97     (0.11)  3 1.04     (0.09) + 7

737-837  1 1.12        -       0       -       -

 

Table 71.  Annual number of landlocked salmon smolt equivalents, adjusted for fry numbers,
stocked in the Main Lake basin of Lake Champlain.  Yearling equivalents representing fry
stocked in a given year were added to the smolt equivalent number two years following their
original stocking year. 

YEAR ORIGINAL NUMBER
SMOLT EQUIVALENTS

ADJUSTED NUMBER
SMOLT EQUIVALENTS

1987 207,900 237,500

1988 210,200 274,900

1989 216,600 209,700

1990 206,500 209,200

1991 212,900 226,900

1992 262,700 242,300

1993 225,300 225,300

1994 156,100 172,600

1995 150,600 138,100

1996 223,100 210,500
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Table 72.  Estimated legal-sized landlocked salmon catch (+ 90% CI) and percent return per
smolt equivalent stocked  from spring and fall Saranac River creel surveys.  a

YEAR   SPRING
CATCH + 90% CI

SPRING
% RETURN

FALL
CATCH + 90% CI

FALL
% RETURN

1991 518 + 16 0.056 104 + 78 0.011

1996/97 136 + 15 0.018 275 + 166 0.035b

Return is the estimated catch divided by of total number of smolt equivalents (adjusted for fry
a

stocking) stocked in the Main Lake basin over the previous four years, expressed as a
percentage.

3.2-fold increase in fall return.  Exceeds Salmon Fishery Standard 1.b

Table 73.  Comparison of angler diary cooperator fall catch rates of legal-sized landlocked
salmon in Lake Champlain tributaries.  (One-tailed t-test used.)

PERIOD
MEAN CATCH 

PER ANGLER HOUR SD P-VALUE

Pre-control (1987-92) 0.085  0.036

Post-control (1993-97) 0.166    0.074 0.021
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Table 74.  Estimated landlocked salmon catch and percent return per smolt equivalent stockeda

from lake-wide open water creel surveys by lake basin.

BASIN YEAR CATCH + 90% CI % RETURN

Main Lake 1990 3,790 + 1,726 0.52

1997 8,496 + 1,325 1.63b

Inland Sea 1990 2,776 +    986 2.01

1997 3,330 + 1,065 2.19

Malletts Bay 1990    477 +    380 1.58

1997    919 +    691 2.20

Return is the estimated catch divided by of total number of smolt equivalents (adjusted for frya

stocking) stocked in the respective basin over the previous three years, expressed as a
percentage.

3.1-fold increase in Main Lake return.  Exceeds Salmon Fishery Standard 1.b

Table 75.  Age distribution (lake-years) of harvested landlocked salmon examined in fall 1991
and 1996 Saranac River creel surveys.

FALL 1991 FALL 1996

LAKE-YEAR N % N %

1 4 100 23 95.8

2 0 0 1 4.2

3 0 0 0 0
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Table 76.  Age distribution (lake-years) of harvested landlocked salmon examined in 1990 and
1997 Main Lake open water creel surveys.

1990  1997

LAKE-YEAR N % N %

1 46 93.8 243 91.4

2 3 6.2 21 7.9

3 0 0 2 0.7

Table 77.  Pre- and post-sea lamprey control wounds per 100 steelhead rainbow trout captured
during creel surveys and in the fish lift on the Winooski River.

Period
Number

of
Fish

Wounds/
100 Fish

% Change

Pre-Treatment
1977-1984 64 72

83% reduction

Post Treatment
1993-1997 323 12



189

Table 78.  Steelhead rainbow trout catch and effort statistics with associated 90% confidence
intervals from spring and fall Saranac River creel surveys.  Spring expansion dates are from
March 1 to June 15, and those for fall are from September 1 to November 30.   

SPRING FISHERY FALL FISHERY

YEAR Month

Total Effort

(angler

hours)

Steel-

head

Catch

Legal-

sized

Steel-

head

Month

Total Effort

(angler

hours)

Steelhead

Catch

Legal-sized

Steelhead

1991 March 1582 + 764 0 0 Sept 721 + 321 57 + 64 11 + 18

April 8462 + 2779 27 + 34 27 + 34 Oct 2380 + 995 299 + 222 172 + 204

May 5679 + 1540 45 + 67 45 + 67 Nov 584 + 220 116 + 136 0

June 2783 + 1341 0 0

1997/96 March 1392 + 1959 0 0 Sept 1608 +1581 19 + 23 3 + 4

April 3174 + 1117 13 + 19 12 + 19 Oct 2010 + 517 33 + 25 16 + 11

May 2591 + 615 0 0 Nov 455 + 233 0 0

June 1174 + 1429 0 0
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Table 79.  Ages of steelhead sampled by creel clerks during the spring and fall Saranac River
creel surveys.

Spring 1991 Fall 1991

Age 2+ Age 3+ Age 4+ Age 2+ Age 3+ Age 4+

Number
of
steelhead

1 0 0 0 2 1

Spring 1997 Fall 1996

Age 2+ Age 3+ Age 4+ Age 2+ Age 3+ Age 4+

Number
of
steelhead

1 0 0 1 0 0

Table 80.  Estimated catch and harvest (+ 90% confidence intervals) of steelhead and catch per
stocked fish in the Main Lake in 1990 and 1997. (No steelhead were caught in the Inland Sea or
Malletts Bay.)

Year Catch Harvest
No. Examined

  Age 2               Age 3    

Catch per
Stocked

Fish

1990 7 + 11 7 + 11 1 0 0.03%

1997 106 + 82 57 + 58 10 0 0.25%

Table 81.  Pre- and post-sea lamprey control wounds per 100 brown trout.

Period
Number

of
Fish

Wounds/
100 Fish

% Change

Pre-Treatment
1975-1984 35 40

12.5% decrease

Post Treatment
1993-1997 259 35
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Table 82.  Age 2 and 3 brown trout sampled in Lake Champlain-Main Lake by sampling method
and year of capture.

A. From fall nearshore electrofishing samples
Year     # age 2      # age 3

1993  2  0

1994  4  0

1995  3  0

1996  0  0

1997  0  0

B. From spring nearshore / tributary electrofishing samples
Year    # age 2     # age 3

1993  2  2

1994 14  2

1995  6  0

1996  1  0

1997  8  6

C. From open water creel survey - Main Lake
Year    # age 2    # age 3

1997 6 0

D. From Saranac River spring creel survey
Year    # age 2    # age 3

1991 12 5

1997 11 4

E. From Saranac River fall creel survey
Year    # age 2    # age 3

1991 4 1

1996 5 0
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Table 83.  Brown trout catch and effort statistics with associated 90% confidence intervals from
spring and fall Saranac River creel surveys.  Spring expansion dates are from March 1 to June 15,
and those for fall are from September 1 to November 30.   

SPRING FISHERY FALL FISHERY

YEAR Month

Total Effort

(angler

hours)

Brown

trout

Catch

Legal-

sized

Brown

trout

Month

Total Effort

(angler

hours)

Brown

trout

Catch

Legal-sized

Brown

trout

1991 March 1582 + 764 127+69 127+69 Sept 721 + 321 102 + 125 52 + 53

April 8462 + 2779 106+34 106+34 Oct 2380 + 995 186 + 189 186 + 189

May 5679 + 1540 33 + 37 33 + 37 Nov 584 + 220 204 + 239 197 + 240

June 2783 + 1341 0 0

1997/96 March 1392 + 1959 23 + 20  23 +20 Sept 1608 +1581 100 + 198 95 + 198

April 3174 + 1117 30 + 22 23 + 20 Oct 2010 + 517 68 + 50 51 + 44

May 2591 + 615 17 + 13 13 + 12 Nov 455 + 233 11 + 17 9 + 17

June 1174 + 1429 0 0

Table 84.   Estimated catch rates (number of fish per angler-hour) and associated 90%
confidence interval for brown trout caught in spring 1991, 1997 and fall 1991, 1996 creel surveys
of the Saranac River by anglers targeting salmonids.

Year Spring Fall

Catch rate Catch rate

1991 0.02 ± 0.01 0.09 ± 0.07

1997/96 0.04 ± 0.02 0.04 ± 0.03
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Table 85.  Estimated catch and harvest (+ 90% confidence intervals) of brown trout and catch
per stocked fish in the Main Lake in 1990 and 1997.

Year Catch Harvest
No. Examined

  Age 2               Age 3    

Catch per
Stocked

Fish

1990 98 + 56 97 + 56 3 1 0.43%

1997 236 + 99 165 + 83 21 0 0.65%

Table 86.  Estimated catch and harvest of brown trout and percent return per stocked fish from
spring and fall Saranac River creel surveys.

Year Estimated
Catch

Estimated
Harvest

No. Examined
Age 2             Age 3

Percent
Return per

Stocked Fisha

Spring ‘91 266 189 12 5
1.44 x 10-4

Fall ‘91 492 151 4 1

Spring ‘97 70 22 11 4
1.03 x 10-4

Fall ‘96 179 15 5 0

Return here was expressed as catch per unit of effort of legal-sized browns, rather than
a

estimated catch or harvest, to accommodate a large difference in angling effort between Spring
’91 and Spring ’97.
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Table 87.  Estimated catch and harvest (+ 90% confidence intervals) of brown trout and catch
per stocked fish in the Inland Sea and Malletts Bay in 1993 and 1997.  (No brown trout were
stocked in the Inland Sea or Malletts Bay in 1989 and no harvest was observed in 1990.)

Basin Year Season Catch Harvest
No. Examined

  Age 2     Age 3

Percent
return per
stocked

fish

Inland Sea 1993 Open 13 + 10 13 + 10

Ice 0 0

Total 13 13 0 0 0.12%

1997 Open 120 + 72 72 + 60

Ice 52 + 26 47 + 54

Total 172 119 16 2 2.81%

Malletts Bay 1993 Open 3 + 4 3 + 4 0 0 0.05%

1997 Open 5 + 8 5 + 8 0 0 0.10%
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Table 88.  Rainbow smelt catch per unit of effort by site and year in stepped-oblique, midwater
trawls.  The last column was calculated as 95% CI/mean *100 (LaBar 1999). 

Site Year N CPUE ± 95% CI CI% of Mean

Shelburne 1987 19 200  ±  54 27

1990 2 741 ±   38 5

1991 8 445 ± 150 34

1992 8 205  ±  52 25

1993 5 347  ±  19 5

1994 7 381 ± 181 47

1995 7 153  ±  53 35

1996 8 172  ±  63 31

1997 8   56  ±    2 3

Mean = 24

Juniper 1987 15 110 ±  29 26

1990 2 175  ± 39 22

1991 7 173  ± 16 9

1992 8 52 ±  13 25

1993 4 76 ±  10 13

1994 3 126 ±  23 18

1995 4 72 ±  38 46

1996 4 111 ±  54 49

1997 4 66 ±  35 53

Mean = 29

Malletts Bay 1987 4 230  ± 136 59

1990 8 448 ±    66 15

1991 5 614 ±  355 58

1992 8 654 ±  202 31

1993 8 654 ±  192 29

1994 8 451 ±  111 25

1995 8 278 ±    96 34

1996 7 305 ±    70 23

1997 8 465 ±  117 25

Continued...
Mean = 33
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Table 88  (continued).

Site Year N CPUE ± 95% CI CI% of Mean

Northeast Arm 1987 2 139 ±  139 100

1990 4 1628 ±    57 3

1991 8 324 ±    76 23

1992 8 1103 ±  218 20

1993 8 1674  ±    52 3

1994 8 977  ±  214 22

1995 8 2440 ± 1179 48

1996 8 3553  ±1455 41

1997 8 398  ±    92 23

Mean = 31

Barber Point 1987 2 139  ±    13 9

1993 2 126  ±    51 40

1994 4 315  ±  212 67

1995 4 202  ±    77 38

1996 4 79  ±    22 28

1997 4 124  ±    55 44

Mean = 38
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Table 89.  A comparison by Mann-Whitney U test (P = 0.05) of rainbow smelt catch per unit
effort by station before sea lamprey control (1990-1993) and after sea lamprey control (1994-

0 pre post 1 pre post1997).  One tailed test: H : CPUE  < CPUE  or H : CPUE  > CPUE .

Station Pre-
control

Post-
control

P-value
(1-tailed)

Significan
t

Shelburne Bay 366 186 <0.001 yes

Juniper Island 109 92 0.304 no

Main Lake 245 154 0.002 yesa

Malletts Bay 590 380 <0.001 yes

Northeast Arm 1119 1842 0.078 no

Main Lake is an average of individual Shelburne Bay and Juniper Island CPUE’s.  Barber Point
a

was not included in this analysis because of the lack of pre-control data (sampling was initiated
at Barber Point in 1993).
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Table 90.  Mean number of food items by category and zone per lake trout stomach for those
lake trout stomachs that had food.  Food categories that appeared only sporadically were not
included in this analysis (LaBar 1999).

Year Zone N Smelt<3" Smelt>3" Sculpin Cisco Y.Perch

1992 2 202 0.58 2.74 0.01 0 0.01

1993 2 70 1.43 1.70 0.03 0.01 .0.03

1994 2 64 0.47 1.95 0 0.03 0

1995 2 388 1.09 2.35 0.07 0 0.07

1996 2 69 1.86 0.34 0 0.03 0

1997 2 48 .035 1.58 0.25 0.06 0.02

1992 3 433 0.20 3.01 0.02 0 0.02

1993 3 333 0.70 2.05 0.21 0.03 0.21

1994 3 428 0.66 2.35 0.28 0 0.28

1995 3 332 1.06 2.25 0.08 0 0.08

1996 3 486 1.86 0.33 0.05 0.02 0.05

1997 3 388 1.09 1.47 0.14 0.06 0.14

1992 4 15 0.13 1.53 0 0 0

1993 4 13 1.46 2.23 0 0 0

1994 4 27 0.15 1.67 1.15 0.07 1.14

1995 4 34 2.20 1.38 0.68 0 0.67

1996 4 19 1.05 0.42 0 0 0

1997 4 63 1.16 0.68 0.02 0.05 0.02

Total   3430 0.95 1.19 0.12 0.01 0.02
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Table 91.  A comparison by Mann-Whitney U test (P = 0.05) of mean number of rainbow smelt
per lake trout stomach by size class and zone before sea lamprey control (1992-1993) and after

0  pre post 1 presea lamprey control (1994-1997).  One tailed test: H : smelt  < smelt  or  H : smelt  >

postsmelt .

Zone
          Size

Pre-
control

Post-
control

P-value
(1-tailed) Significan

t

0H : accept
or reject

Zone 2
<3"
>3"

0.48
2.16

0.67
1.02

0.03
<0.001

yes
yes

accept
reject

Zone 3
<3"
>3"

0.32
2.01

0.71
0.89

<0.001
<0.001

yes
yes

accept
reject

Zone 4
<3"
>3"

0.58
1.44

0.69
0.60

0.18
<0.001

no
yes

accept
reject
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Table 92.  A comparison of rainbow smelt mean length-at-age (mm) before sea lamprey control
(1990-1993) and after sea lamprey control (1994-1997).  Normal data were compared by t-test (P

0= 0.05) while non-normal data were compared by Mann-Whitney U test.  Two tailed test: H :

 pre post 1 pre postsmelt  = smelt  or  H : smelt  � smelt .

Shelburne

Age Class Pre-control Post-control P-value Significant

1 108.3 106.9 0.199 no

2 122.8 129.9 <0.001 yes

3 150.3 147.1 <0.001 yes

4 167.5 152.2 <0.001 yes

5 185.3 162.7 <0.001 yes

Juniper

Age Class Pre-control Post-control P-value Significant

1 120.5 116.9 0.549 no

2 125.3 128.0 0.431 no

3 154.8 146.3 <0.001 yes

4 172.4 154.2 <0.001 yes

5 188.4 165.0 <0.001 yes

Malletts Bay

Age Class Pre-control Post-control P-value Significant

1 107.8 109.1 0.983 no

2 119.8 118.2 0.056 no

3 135.3 124.4 <0.001 yes

4 152.3 123.3 <0.001 yes

5 171.3 135.5 <0.001 yes

Continued.....
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Table 92 (continued).

Northeast Arm

Age Class Pre-control Post-control P-value Significant

1 113.3 109.1 0.100 no

2 123.7 120.9 0.003 yes

3 134.4 127.9 <0.001 yes

4 141.3 144.8 0.589 no

5 Sample size too small for statistical testing.

Table 93.  A comparison of rainbow smelt mean length (mm) by station before sea lamprey
control (1990-1993) and after sea lamprey control (1994-1997).  Normal data were compared by
t-test (P = 0.05) while non-normal data were compared by Mann-Whitney U test. Two tailed test:

0  pre post 1 pre postH : smelt  = smelt  or  H : smelt  � smelt .

Station Pre-control Post-control P-value Significant

Shelburne Bay 142.6 135.7 <0.001 yes

Juniper Island 154.5 139.4 <0.001 yes

Malletts Bay 131.1 118.5 <0.001 yes

Northeast Arm 130.7 118.3 <0.001 yes
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ZTable 94.  Rainbow smelt annual mortality rates of cohorts (A ) calculated from linear

CRregression of cohort and annual mortality of year catches (A ) calculated by Chapman-Robson
method.
Z = total instantaneous mortality rate and R  = variance of Z (LaBar 1999). 2

Z CRCohort Year Site Z R A A2

1990 Shelburne 0.94 0.93 0.61 0.56

1991 Shelburne 1.21 0.97 0.71 0.74

1992 Shelburne 0.94 0.99 0.62 0.50

1993 Shelburne 0.71 0.99 0.51 0.69

1994 Shelburne 1.43 0.80 0.77 0.51

1995 Shelburne 0.20 0.99 0.18  N/A

1990
1991
1992
1993
1994
1995
1990
1991
1992
1993
1994
1995
1990
1991
1992
1993
1994
1995
1990
1991
1992
1993
1994
1995

Juniper
Juniper
Juniper
Juniper
Juniper
Juniper
Malletts Bay
Malletts Bay
Malletts Bay
Malletts Bay
Malletts Bay
Malletts Bay
NE Arm
NE Arm
NE Arm
NE Arm
NE Arm
NE Arm
Barber Pt.
Barber Pt.
Barber Pt.
Barber Pt.
Barber Pt.
Barber Pt.

N/D
1.21
0.81
0.48
0.94
0.60
0.91
1.37
1.30
1.63
1.54
3.22
1.64
2.37
2.49
1.67
1.88
0.49
N/D
N/D
2.04
1.48
0.75
0.18

N/D
0.88
0.83
0.93
0.98
0.88
0.81
0.92
0.77
0.91
0.97
0.99
0.75
0.98
0.90
0.99
0.97
0.22
N/D
N/D
0.98
0.99
0.80
0.95

N/D
0.71
0.56
0.39
0.61
0.45
0.60
0.75
0.73
0.81
0.79
0.96
0.81
0.91
0.92
0.82
0.85
0.39
N/D
N/D
0.87
0.78
0.53
0.17

N/D
0.75
0.63
0.53
0.47
0.41
0.59

--
0.34
0.57
0.61
N/A
0.67

--
0.93
0.75

--
N/A

--
--

0.62
0.42
0.39
0.18
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Table 95.  Summary of rainbow smelt mortality rates by station for the last four sampling years
during the sea lamprey control program.  Mortality = 1 minus the survival rate as calculated by
the Chapman/Robson method.  N/D = inadequate data to calculate estimate.

Station 1994 1995 1996 1997

Shelburne Bay 0.510 N/D 0.733 0.607

Juniper 0.410 0.590 0.838 0.547

Malletts Bay 0.610 N/D 0.570 0.650

Northeast Arm N/D N/D N/D 0.743

Table 96.  Comparison of mean survival rates of rainbow smelt as calculated by the
Chapman/Robson method by station before sea lamprey control (1984, 1985 and 1987) and after
sea lamprey control (1994-1997). 

Station Pre-treatment Post-treatment Percent change

Shelburne Bay 0.260 0.390 50a

Juniper 0.266 0.403 52b

Malletts Bay 0.259 0.406 57c

Northeast Arm 0.290 0.256 -12c

Pre-treatment data from 1985 & 1987.a

Pre-treatment data from 1984 &1985.b

Pre-treatment data from 1985 only.c

Table 97.  Targeted smelt catch per unit effort (fish per angler hour + SE) from winter creel
surveys conducted from 1991 through 1997.  Northeast Arm creel surveys were not conducted in
1995 and 1996.

YEAR
MAIN LAKE
 (ZONE 2) 

NORTHEAST ARM 
(ZONE 5B)

1991   9.41 + 0.78 7.16 + 1.14

1992 13.89 + 0.82 6.02 + 1.19

1993   3.00 + 0.35 3.75 + 0.91

1994 11.13 + 1.04 7.32 + 1.31

1995   4.14 + 1.10 --

1996 11.73 + 1.05 --

1997  7.40 + 0.73 6.01 + 0.79
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Table 98.  Summary of the six evaluation standards established to determine if smelt were
negatively impacted by eight years (1990-1997) of experimental sea lamprey control.

Standard
Passed/Faileda

Shelburne
Bay

Juniper
Island

Malletts 
Bay

Northeast 
Arm

All 
Locations

1. CPUE failed passed failed passed passed

2. Prey selection inconclusive inconclusive n/a n/a inconclusive

3. Length-at-age passed passed passed passed passed

4. Survival rate passed passed passed passed passed

5. Angler catch passed passed passed passedb

6. Sex ratio unknown unknown unknown unknown unknown

A failure to meet the standard indicates sea lamprey control may have negatively impacted thea

smelt population.

These specific locations were not directly sampled during the evaluation of angler smeltb

catches. Angler smelt catches were monitored in the Main Lake (which includes Shelburne Bay
and Juniper Island) and in the NE Arm.
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APPENDIX A 
 

A Comprehensive Plan for Evaluation of an Eight Year Program of Sea Lamprey 
Control in Lake Champlain 
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Stream Treatment Maps 































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

Stream Location Maps 
(Index Stations) 





















Appendix D - 1

APPENDIX D

Comparisons of Sea Lamprey Catch Rates at Index Stations Within Streams
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APPENDIX D

Catch per unit of effort of sea lamprey larvae at 8 index stations on the Great Chazy River, New
York.

STATION PRE-

TREATMENT

August 1992

POST-

TREATMENT

October 1992

PRE-

TREATMENT

August 1996

POST-

TREATMENT

September 1996

1 32 1 ns 0

2 83 2 33 0 

3 153 2 57 0

4 32 2 117 0

5 123 0 124 0

6 100 0 77 0

7 39 0 38 0

8 ns ns 115 0

Catch per unit of effort of sea lamprey larvae at 8 index stations on the Saranac River, New
York.

STATION PRE-TREATMENT August

1992

POST-TREATMENT October

1992

1 76 70

2 41 32

3 56 0

4 12 0

5 42 0

6 75 0

7 72 0

8 82 0
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Catch per unit of effort of sea lamprey larvae at 12 index stations on the Salmon River, New
York.

STATION PRE-

TREATMENT

June 1990

POST-

TREATMENT

November 1990 

PRE-

TREATMENT

July 1994

POST-

TREATMENT

May 1995

1 50 9 73 3

2 61 3 81 4

3 36 1 84 0

4 61 5 123 8

5 ns ns 55 0

6 ns ns 174 0

7 ns ns 211 0

8 ns ns 59 0

9 ns ns 37 1

10 ns ns 43 1

11 ns ns 12 (11A only) 6 (11A&B)

12 ns ns 98 2

Catch per unit of effort of sea lamprey larvae at 11 index stations on the Little Ausable River,
New York.

STATION PRE-

TREATMENT

August 1990

POST-

TREATMENT

November 1990

PRE-

TREATMENT

August 1994

POST-

TREATMENT

May & July 1995

1 82 0 111 ns

2 47 1 132 ns

3 94 3 184 ns

4 196 0 177 0

5 56 0 124 5

6 30 0 153 5

7 25 0 125 3

8 30 5 36 0

9 38 0 52 3

10 ns ns 2 0

11 ns ns 15 0
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Catch per unit of effort of sea lamprey larvae at 10 index stations on the Ausable River, New
York.

STATION PRE-

TREATMENT

August 1986

POST-

TREATMENT

July 1991

PRE-

TREATMENT

July 1994

POST-

TREATMENT 

July 1995

1 20 6 61 0

2 8 4 47 0

3 0 6 50 0

4 3 2 ns 0

5 ns ns 131 2

6 ns ns 89 0

7 ns ns 47 0

8 ns ns 44 0

9 ns ns ns 2

10 ns ns ns 0

Catch per unit of effort of sea lamprey larvae at 9 index stations on the Boquet River, New York.

STATION POST-

TREATMENT

July 1991

PRE-

TREATMENT

September 1994

POST-

TREATMENT

July 1995

1 11 33 0

2 14 17 8

3 6 19 0

4 1 8 1

5 2 6 0

6 9 85 0

7 54 ns 8

8 2 ns 16

9 ns 2 16
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Catch per unit of effort of sea lamprey larvae at 11 index stations on Putnam Creek, New York.

STATION PRE-

TREATMENT

July 1990

POST-

TREATMENT

November 1990

PRE-

TREATMENT

July 1994

POST-

TREATMENT

May & June 1995

1 ns ns 128 14

2 ns ns 79 27

3 ns ns 160 72

4 ns ns 127 66

5 ns ns 66 11

6 ns ns 59 17

7 ns ns 95 74

8 40 5 71 0

9 42 3 23 0

10 116 6 25 4

11 ns ns 89 0

Catch per unit of effort of sea lamprey larvae at 12 index stations on Lewis Creek, Vermont.

STATION PRE-

TREATMENT

September 1990

POST-

TREATMENT

July 1991

PRE-

TREATMENT

September 1994

POST-

TREATMENT

July 1995

1 ns ns 16 3

2 ns ns 36 12

3 ns ns 61 0

4 ns ns 103 5

5 ns ns 124 0

6 ns ns 108 0

7 ns ns 20 0

8 ns ns 28 0

9 ns ns 5 ns

10 34 1 10 0

11 115 1 24 0

12 20 13 14 0
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Catch per unit of effort of sea lamprey larvae in stream sections of the Poultney River.

Stream Section Number of Stations 1995 Average CPUE 1996 Average CPUE

Upper 6 18.5 13.9

Middle 8 24.5 22.2

Lower A 6 29.7 15.9

Lower B 4 5.5 15.9

Lower C 1 4 5

Lower D 1 1 5

Stonebridge Brook
Prior to the 1991 TFM treatment of Stone Bridge Brook, electrofishing surveys were conducted. 
The highest density of sea lamprey larvae were found 1.7 miles upstream from the mouth. 
Electrofishing surveys conducted after the treatment showed no residual sea lamprey larvae. 
Annual surveys conducted in Stone Bridge Brook since, have shown no reestablishment of sea
lamprey larvae.

Indian Brook 
During 1988 extensive electro-fishing surveys were conducted throughout the 2.5 miles of
Indian Brook, between the estuary and the barrier to fish passage, which is a set of falls in the
town of Colchester, Vermont.  The stream was divided into 6 sections longitudinally to compare
the densities of sea lamprey and the native northern brook lamprey.  Sea lamprey larvae were
found to inhabit all of the 2.5 miles accessible to adult lamprey below the falls.  Section A,
which is the lower part of the stream including the estuary, was found to have the lowest density
of larval sea lamprey.  Sections B and C in the lower/middle portion of the accessible length of
stream was found to have the highest density of sea lamprey larvae, while sections D, E, and F,
near the falls showed a lower density.  

Beaver Brook
Electro-fishing surveys were conducted during late July, 1993 on Beaver Brook.  There were 10
index stations surveyed.  Stations 1 -3 were located near the mouth of the river, 4 - 7 were __
miles upstream, and stations 8, 9, and 10 were approximately half way between the TFM
application point and the mouth of the river. Actual catches ranged from 0 - 15, with the highest
densities found in the upper portion of the brook.

Mount Hope Brook
Prior to the 1995 treatment of Mount Hope Brook, 7 stations were sampled, downstream from
the fish hill road bridge in the town of South Bay, New York.  The highest densities were found
in the uppermost sections.  A total of 216 sea lamprey were captured.  Actual catches ranged
from a high of 44 in the uppermost plot to 13 in the middle plot.  Post-treatment surveys
indicated a substantial reduction with a total catch of 8 sea lamprey.  Reductions were 100
percent in 3 out of the 7 stations.
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Trout Brook
Prior to the 1995 treatment of Trout Brook, Vermont, electrofishing surveys were conducted in
the lower section of the brook.  Eight stations were sampled, five in the estuarian habitat, and
three upstream to the TFM application point at a steep gradient section.  The highest densities of
sea lamprey larvae were found in the lower three sections surveyed, where catches ranged from
11 to 25 per station.  Catch rates in the other sections ranged from 0 to 8, sea lamprey per station. 
Following the treatment, surveys indicated that few residual sea lamprey larvae survived the
treatment.
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APPENDIX E

Routine Post-treatment Sea Lamprey and Nontarget Mortality Observations
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Table 1.  Boquet River TFM treatment - routine sea lamprey and nontarget mortality observations, September 12, 1990.                         
                                                                                                                                                                                

Stream Section Number

Species 1 2 3 4 5 6 7 8 9 Total

Sea lamprey ammo. 1 184 315 505 375 957 1,138 1,607 46 5,128a

Sea lamprey trans. 22 64 81 140 180 398 290 22 1,197a

Sea lamprey y-o-y 0a

Silver lamprey 4 10 24 38a

Common shiner 1 1

White sucker 1 1

Banded killifish 1 1

Pumpkinseed 1 1

Tessellated darter 2 2

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             a

   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are

unreliable.
  

Assessment Crew:  V. Gilligan, T. Gliddi, C. MacKenzie, G. Hovey, J. Gersmehl & USFWS Crew
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Table 2.  Little Ausable River TFM treatment - routine sea lamprey and nontarget mortality observations, September 14 - 16, 1990.
                                                                                                                                                                                                           

Stream Section Number

Species 1 2 3 4 5 6 7 8 9 10 11 Total

Sea lamprey ammo. 0 0 3,564 443 1,550 1,142 291 13,036 47,536 23,093 390 91,045a b b

Sea lamprey trans. 231 53 51 97 344 683 4,439 24,997 516 31,411a

Sea lamprey y-o-y 0a

Amer. brk. lamprey 69 5 74a

Bowfin 1 5 6

Northern pike 2 2

Common shiner 1 1

Bluntnose minnow 1 1

Fallfish 1 1 2

Brown bullhead 1 1

Stonecat 1 1 4 5 10 21

Tadpole madtom 6 6

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             a

   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are

unreliable.

 Dead  lamprey were too numerous to count in Sections 9 and 10 so kill figures were calculated based on sample counts in small          b

    quadrats, expanded over the entire stream section.  Complete counts of all other observed, affected nontarget species were made. 
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Continued...

Table 2 (cont.).  

Stream Section Number

Species 1 2 3 4 5 6 7 8 9 10 11 Total

Rock bass 3 3

Tessellated darter 1 4 5

Crayfish 1 2 1 4

Salamander 3 3

Mudpuppy 1 1 1 3

Mussel 1 1

Assessment Crew:  V. Gilligan, T. Gliddi, C. MacKenzie, G. Hovey, W. Schoch, J. Gersmehl & USFWS Crew
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Table 3.  Ausable River TFM treatment - routine sea lamprey and nontarget mortality observations, September 16 -17, 1990.
                                                                                                                                                                                                           

Stream Section Number

Species 1 2 3 4 5 6 7 8A 8B 9 10 11A 11B DryMill Total

Sea lamprey ammo. 0 0 22 50 57 218 1,200 1,570 1,451 5,366 3,138 5,091 3,493 540 22,196a

Sea lamprey trans. 2 0 3 6 104 94 288 775 255 364 352 67 2,310a

Sea lamprey y-o-y 0a

Amer. brk. lamprey 0 0 0 0 9 8 94 181 673 4,198 4,181 1,780 1,065 4 12,193a

Northern pike 1 1

Bluntnose minnow 1 1 1 4 5 12

Blacknose dace 1 1

Longnose dace 1 1 2

Banded killifish 21 21

Brook stickleback 10 10

Tessellated darter 2 1 1 2 1 7

Log perch 4 3 2 9

Crayfish 2 2

Salamander 1 2 1 4

Mudpuppy 6 6 3 3 6 1 2 6 2 35

Frog tadpole 4 4

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             a
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   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are

unreliable.

Assessment Crew:  V. Gilligan, T. Gliddi, W. Schoch, C. MacKenzie, B. Chipman, D. Callum, G. Hovey
Table 4.  Salmon River TFM treatment - routine sea lamprey and nontarget mortality observations, September 18, 1990.

                                                                                                                                                                                                           

Stream Section Number

Species 1 2 3 4 5 6 7 8 Total

Sea lamprey ammo. 0 8 8,682 19,358 17,859 3,358 1,207 1,380 51,852a

Sea lamprey trans. 1,848 8,027 2,006 798 107 190 12,976a

Sea lamprey y-o-y 0a

Amer. brk. lamprey 25 25a

Blacknose dace 1 1

Longnose dace 3 3

Fallfish 1 1

White sucker 1 1 2

Brown bullhead 4 6 5 3 18

Stonecat 23 10 21 75 12 141

Tessellated darter 1 1

Salamander 1 1 4 3 9

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             a

   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
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samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are
unreliable.

Assessment Crew:  V. Gilligan, J. Sausville, C. MacKenzie, G. Hovey, J. Gersmehl & USFWS Crew

Table 5.  Beaver Brook TFM treatment - routine sea lamprey and nontarget mortality observations, September 20, 1990.
                                                                                                                                                                                                           

Stream Section Number

Species 1 2 3 4 5 6 Total

Sea lamprey ammo. 56 38 322 458 0 0 874a

Sea lamprey trans. 2 4 125 131a

Sea lamprey y-o-y 0a

Silver lamprey 4 15 19a

Fathead minnow 1 1

White sucker 1 1

Tessellated darter 4 2 6

Salamander 1 1 2

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             a

   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are

unreliable.
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Assessment Crew:  V. Gilligan, G. Hovey

Table 6.  Putnam Creek TFM treatment - routine sea lamprey and nontarget mortality observations, September 21 - 22, 1990.
                                                                                                                                                                                                           

Stream Section Number

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total

Sea lamprey ammo. 75 24 0 158 108 101 321 517 1,077 1,514 9,662 12,769 722 61 27,109a

Sea lamprey trans. 1 7 15 2 28 64 148 168 780 1,889 19 3,121a

Sea lamprey y-o-y 0a

Silver lamprey 4 8 60 982 148 1,202a

Blacknose dace 8 8

Creek chub 1 1

White sucker 8 8

Tessellated darter 2 2

Log perch 2 1 1 4

Crayfish 1 1

Salamander 2 1 3

Mudpuppy 5 5
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 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             a

   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are

unreliable.

Assessment Crew:  V. Gilligan, W. Schoch, W. Masters, M. Abraham, K. Baginski, G. Hovey, J. Gersmehl & USFWS Crew

Table 7.  Lewis Creek TFM treatment - routine sea lamprey and nontarget mortality observations, September 24 - 25, 1990.
                                                                                                                                                                                                           

Stream Section Number

Species 1A 1B 2A 2B 3 4 5 6 7 8 9 10 11A 11B Total

Sea lamprey ammo. 0 50 23 33 11 515 877 4,460 315 1,454 7,655 6,046 52 154 21,645a

Sea lamprey trans. 61 28 199 15 51 94 913 39 99 1,639 838 96 225 4,297a

Sea lamprey y-o-y 0a

Silver lamprey 8 36 473 16 10 543a

Bowfin 6 6

Redfin pickerel 2 2

Northern pike 23 23

Chain pickerel 23 23

Golden shiner 1 1

Common shiner 10 2 1 1 12 26

Blacknose dace 64 2 66

Longnose dace 49 2 1 1 53
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Creek chub 10 1 11

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             a

   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are

unreliable.

Continued...

Table 7 (cont.).

Stream Section Number

Species 1A 1B 2A 2B 3 4 5 6 7 8 9 10 11A 11B Total

Unidentified Notropis sp 1 1 2

White sucker 28 1 29

Brown bullhead 2 16 18

Trout-perch 20 20

Smallmouth bass 1 1

Tessellated darter 108 6 114

Yellow perch 1 1

Log perch 85 12 3 3 145 248

Crayfish 1 1 1 3

Salamander 13 13
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Mudpuppy 3 2 1 11 17

Mussel 2 1 5 8

Assessment Crew: J. Anderson, B. Chipman, D. Callum, B. Horton, G. Hovey, T. Rickford, E. Leder, J. Gersmehl, M. Brewer

Table 8.  Boquet Delta Bayluscide treatment - routine sea lamprey and nontarget mortality observations, September 9, 1991.
                                                                                                                                                                                                           

Gull Plot Sub Shoreline Section Sub

Species 1 2 3 4 Total S1 S2 S3 S4 Totala

Sea lamprey ammo. 1 1 2 1 10 11 b

Sea lamprey trans. 0 4 4b

Sea lamprey y-o-y 2 2 0b

Nontarget lamprey 0 0b

Emerald shiner 0 13 13c

Spottail shiner 0 52 52

Mimic shiner 0 54 2 56d c

Blacknose dace 0 1 1

Longnose dace 0 47 47f

 This is a sample drawn from an estimated 7,300 small fish other than lamprey affected in Section S2.a
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 The number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species affected, wereb

determined      by counts made of a collection of all observed dead lamprey in gull plots and a shoreline band within each shoreline
section.  Species       verification was confirmed by USFWS staff, Essex Junction, VT.  Data for young-of-year (often ignored in

counts) are unreliable.
   (The ammocoete in gull plot #1was apparently discarded and not in the identified collection.)

 These numbers result from an approximate 25% subsample of a group of 266 fish believed to be members of only these two species.c

 Notropis sp. tentatively identified as mimic shiner.d 

 Based on an estimate that a collection of 9 represented 19% of those affected.f 

Continued...

Table 8 (cont.).

Gull Plot Sub Shoreline Section Sub

Species 1 2 3 4 Total S1 S2 S3 S4 Totala

Brown bullhead 0 1 1 2

Banded killifish 0 39 5 44

Smallmouth bass 0 4 4

Largemouth bass 0 9 9

Tessellated darter 0 5 1 6b

Yellow perch 0 1 1

Slimy sculpin 0 1 17 18c

Unidentified fish 0 2,170 2,170

Crayfish 0 1 1
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 This is a sample drawn from an estimated 7,300 small fish other than lamprey affected in Section S2.a

 These may be johnny darters; they were originally identified as such.b

 Based on an estimate that a collection of 15 represented 90% of those affected. c

Assessment Crew:  V. Gilligan, W. Masters, C. MacKenzie, R. Howey, T. Gliddi, M. Verna, J. Gersmehl & USFWS Crew*
* Original data forms for one of the gull plots contained no data collector names.  However, it was likely collected by J. Gersmehl &

USFWS Crew  

Table 9.  Little Ausable Delta Bayluscide treatment - routine sea lamprey and nontarget mortality observations, September 10, 1991.
                                                                                                                                                                                                           

Gull Plot Sub Shore. Section Sub

Species 1 2 3 Total S1 S2 Totala

Sea lamprey 0 0b

Nontarget lamprey 0 0b

Brown bullhead 1 5 6 0

Pumpkinseed 2 13 15 0

Bluegill 1 1 0c

Yellow perch 3 3 0

Unidentified fish 0 7,500 7,500d

Crayfish 0 1 1

 Shoreline Section S2 was assessed by Endangered Species Unit (ESU) personnel as part of an increased effort required by permits to  a
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   locate affected amphibians.  Amphibian results are reported separately.

 No sea lamprey or nontarget lamprey of any life stages were collected during or after this treatment.b

 Four, additional, dead, young-of-year bluegill were observed just outside of gull plot #1.c

ESU personnel estimated 5,000 - 10,000 small fish (most <100 mm long) were affected along shore and offshore in this section.d 

Assessment Crew:  V. Gilligan, W. Masters, C. MacKenzie*, T. Gliddi, M. Verna,
* Original data forms for one of the gull plots contained only C. MacKenzie’s name, but someone probably assisted him.

Table 10.  Saranac Delta Bayluscide treatment - routine sea lamprey and nontarget mortality observations, September 12, 1991.
                                                                                                                                                                                                           

Gull Plot Sub Shore. Section Sub

Species 1 2 3 4 Total S1 S2 Total

Sea lamprey ammo. 6 0 3 54 63 8 2 10a

Sea lamprey trans. 1 1 2 2a

Sea lamprey y-o-y 1 1 2 149 153 0a

Nontarget lamprey 0 0a

Northern pike 1 1 0b

Golden shiner 0 2 2

Emerald shiner 0 1 2 3

Common shiner 0 4 4
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Spottail shiner 0 1 1

Mimic shiner 1 1 2 2c

White sucker 1 1 1 58 59

 The number of sea lamprey ammocoetes, transformers and young-of-year, as well as other lamprey species affected, were determined a

    by counts made of a collection of all observed dead lamprey in gull plots and a shoreline ‘band’ within each shoreline section. 
Species     verification was confirmed by USFWS staff, Essex Junction, VT.  Data for young-of-year (often ignored in counts) are

unreliable.

 This fish too deep for collection; therefore species identification is tentative.b

 
 Notropis sp. tentatively identified as mimic shiner. c

Continued...

Table 10 (cont.).

Gull Plot Sub Shore. Section Sub

Species 1 2 3 4 Total S1 S2 Total

Brown bullhead 0 2 2

Banded killifish 0 1 1

Rock bass 1 1 0

Pumpkinseed 0 2 2

Bluegill 0 4 4

Smallmouth bass 0 2 2

Largemouth bass 0 1 1

Tessellated darter 0 1 4 5a

Yellow perch 4 4 2 47 49
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Log perch 1 1 0

Slimy sculpin 0 2 2

 These may be johnny darters; they were originally identified as such.a

Assessment Crew:  V. Gilligan, W. Masters, C. MacKenzie, T. Shanahan, T. Gliddi, M. Verna, J. Gersmehl & USFWS Crew*
* Original data forms for one gull plot contained no data collector names, but it was likely collected by J. Gersmehl & USFWS Crew.  

Table 11.  Salmon Delta Bayluscide treatment - routine sea lamprey and nontarget mortality observations, September 12, 1991.
                                                                                                                                                                                                           

Gull Plot Sub Shoreline Section Sub

Species 1 2 3 4 Total S1 S2 S3 Total

Sea lamprey ammo. 1 2 3 NA NA NA 137a

Sea lamprey trans. 0 NA NA NA 27a

Sea lamprey y-o-y 0 NA NA NA   1a

Amer. brk. lamprey 0 NA NA NA 13a

Emerald shiner 0 2 2

Spottail shiner 0 5 1 2 8

Longnose dace 0 14 11 25

White sucker 3 1 4 77 13 90

Black bullhead 1 1 0
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Brown bullhead 0 4 4

Banded killifish 0 1 1

Rock bass 0 5 1 6

Smallmouth bass 0 6 4 10

Yellow perch 1 1 11 5 1 17

Log perch 0 1 1

Mottled sculpin 0 13 13

 Crews collected available dead lamprey in gull plots and a shoreline ‘band’.  Species verification was confirmed by USFWS staff,      a

      Essex Junction, VT.  Shoreline lamprey observations were not segregated by section.  A sample of 125 sea lamprey ammocoetes,
24       transformers and 1 young-of-year, and 12 American brook lamprey were collected representing 178 lamprey (combined

species)              reported.  Shoreline numbers reported above have been extrapolated from the proportion of each species in the 162-
lamprey sample.

Assessment Crew:  L. Durfey, D. Callum, D. Gibson, B. Chipman, R. Preall, R. Brown
Table 12.  Ausable Delta Bayluscide treatment - routine sea lamprey and nontarget mortality observations, September 12, 1991.
                                                                                                                                                                                                           

Gull Plot Sub Shoreline Section Sub

Species 1 2 3 4 Total S1 S2 S3 S4 Totala b c

Sea lamprey ammo. 3 13 14 5 35 38 6 11 7 62d

Sea lamprey trans. 1 1 2 10 7 13 10 40d

Sea lamprey y-o-y 1 1 0d

Amer. brk. lamprey 3 8 13 24 24 5 136 18 183d

Emerald shiner 2 2 8 24 1 9 42
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Spottail shiner 1 1 1 2 1 4

Sand shiner 0 1 1

Mimic shiner 3 3 10 19 24 30 83f

 Figures reported for species other than lamprey in this section are those found in a sample drawn from an estimated 4,000-5,000          a

   small, silvery fishes and an estimated 230 banded killifish.

 Figures reported for Section S3 represent those in a sample from the northernmost 1/3 of this section (~1,000 lineal feet).  Impending b

    darkness precluded its completion.  An estimated 1,500-1,800 small fish, mostly Notropis species, were observed in one ~150
square       foot area.  Numerous mortalities were also noted outside this section.  All lamprey in this 1,000' subsection were collected.

 Figures other than lamprey reported for Section S4 represent those in a sample of an estimated 2,000 small fishes.c

 The number of sea lamprey ammocoetes, transformers and young-of-year, as well as other lamprey species affected, were determined d

    by counts made of a collection of all observed dead lamprey in gull plots and a shoreline ‘band’ within each shoreline section,
except       for portions of S3, as described above.    Data for young-of-year (often ignored in counts and collections) are unreliable.

Species             verification was confirmed by USFWS staff, Essex Junction, VT.
    

 Notropis sp. tentatively identified as mimic shiner.f 

Continued...
Table 12 (cont.).

Gull Plot Sub Shoreline Section Sub

Species 1 2 3 4 Total S1 S2 S3 S4 Totala b c

Unidentified Notropis sp. 1 1 16 3 19

Fallfish 2 2

Banded killifish 1 1 40 39 18 30 127

Smallmouth bass 5 5 1 1

Tessellated darter 0 41 14 4 1 60d
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Yellow perch 13 118 131 1 1

Log perch 0 1 1

 Figures reported for species other than lamprey in this section are those found in a sample drawn from an estimated 4,000-5,000          a

   small, silvery fishes and an estimated 230 banded killifish.

 Figures reported for Section S3 represent those in a sample from the northernmost 1/3 of this section (~1,000 lineal feet).  Impending b

    darkness precluded its completion.  An estimated 1,500-1,800 small fish, mostly Notropis species, were observed in one ~150
square       foot area.  Numerous mortalities were also noted outside this section.  All obvious lamprey in this 1,000' subsection were

collected.

 Figures other than lamprey reported for Section S4 represent those in a sample of an estimated 2,000 small fishes.c

 These may be johnny darters; they were originally identified as such.d

Assessment Crew:  V. Gilligan, W. Masters, C. MacKenzie, W. Miller, T. Gliddi, M. Verna, J. Gersmehl & USFWS Crew*,
L. Durfey, P. Moore, D. Osowsky, L. Nashett, D. Kosowski, W. Schoch, N. Staats

* Original data forms for one of the gull plots contained no data collector names.  
However, it was likely collected by J. Gersmehl & USFWS Crew  

Table 13.  Stone Bridge Brook TFM treatment - routine sea lamprey and nontarget mortality observations, September 17, 1991.
                                                                                                                                                                                                           

Stream Section Number

Species 1 2A 2B 3 4 5 6 7 Total

Sea lamprey ammo. 113 23 1 9 85 19 15 3 268a

Sea lamprey trans. 71 7 6 3 51 44 82 13 277a

Sea lamprey y-o-y NAa
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Silver lamprey 201 1 20 2 224

Northern pike 5 5

Common shiner 1 1 3 5

Bluntnose minnow 2 4 6 711 2 725

Blacknose dace 2 4 6

White sucker 2 3 165 170

Brown bullhead 3 3

Tessellated darter 1 5 58 64

Log perch 7 7

Dusky salamander 5 2 7 14

Frog tadpole 1 4 1 3 97 247 11 364

Frog adult 1 1

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             a

   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
samples    by the number of all lamprey mortalities observed in that section.  No young-of-year estimates were provided.

Assessment Crew: B. Chipman, D. Gibson, R. Furbish, L. Garland, R. Shopland
Table 14.  Mount Hope Brook TFM treatment - routine sea lamprey and nontarget mortality observations, September 21, 1991.
                                                                                                                                                                                                           

Stream Section Number

Species 1 2 3 4 4A 5 6 7 8 Total

Sea lamprey ammo. 47 9,027 7,489 2,626 824 1,592 217 1 21,823a
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Sea lamprey trans. 296 1,571 576 234 1,097 477 1 4,252a

Sea lamprey y-o-y 614 274 7 895a

Silver lamprey 52 27 82 14 175c

Bowfin 2 2

Central mudminnow 1 1

Grass pickerel 2 2 4

Chain pickerel 5 21 4 34 14 78

Golden shiner 1 1

Blacknose shiner 1 1

Blacknose dace 1 1 2

White sucker 1 1 2

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             a

   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are

unreliable.
           

Continued...

Table 14 (cont.). 

Stream Section Number

Species 1 2 3 4 4A 5 6 7 8 Totala b
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Yellow bullhead 3 2 2 1 1 9

Brown bullhead 12 1 1 14

Pumpkinseed 1 1

Tessellated darter 3 5 6 14c

Yellow perch 1 1

Log perch 5 3 2 10

Unidentified fish 1 1

Red-spotted newt 26 8 75 142 29 15 295

Two-line salamander 2 15 2 2 21

Rana sp. tadpole 4 1 1 6

Unidentified worm 1 1

 A total of 57 salamanders were reportedly affected in this section, however, only 41 (72%) were present in the sample sent for             a

  species identification.

 A total of 147 salamanders were reportedly affected in this section, however, 5 were observed in water too deep for collection and       b

  species identification. 

 These may be johnny darters; they were originally identified as such.c

Assessment Crew:  V. Gilligan, T. Gliddi, L. Durfey, L. Demong, T. Shanahan, J. Gersmehl, G. Steinbach
Table 15.  Saranac River TFM treatment - routine sea lamprey and nontarget mortality observations, September 16, 1992.

                                                                                                                                                                                                           

Stream Section Number
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Species 1 2 3 4 5 Totala a

Sea lamprey ammo. 31 91 162 54 338b

Sea lamprey trans. 3 3b

Sea lamprey y-o-y 6 47 53b

Rainbow trout 2 1 2 5

Brook trout 1 1

Creek chub 2 2

Fallfish 1 1

Stonecat 107 189 29 6 331

Banded killifish 1 1

Log perch 24 4 4 32

Salamander 1 3 4

Unionid mollusk 1 1

Unidentified
mollusk

1 1

 These totals include collections of target and nontarget organisms made the day of treatment, September 15, 1992. a

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             b

   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are

unreliable.

Assessment Crew:  V. Gilligan, T. Gliddi, R. Brown, L. Saltsman
Table 16.  Poultney River TFM treatment - routine sea lamprey and nontarget mortality observations, September 24 - 25, 1992.
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Stream Section Number

Species 1 2 3 4 5 6 7 8 Totala a a a

Sea lamprey ammo. 11 47 110 16 4 2 5 195b

Sea lamprey trans. 0b

Sea lamprey y-o-y 1 1 2b

Silver lamprey 32 67 2 101b

Rosyface shiner 1 1

Fallfish 1 1

Unidentified cyprinid  1 1c

Bluegill 1 1

 These totals include collections of target and nontarget organisms made the day of treatment, September 24, 1992.a

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             b

   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are

unreliable.

 This fish was a probable Notropis species - the specimen was missing a major portion of its head and thus could not be keyed.c

Assessment Crew:  V. Gilligan, T. Gliddi, W. Schoch, B. Chipman

Table 17.  Hubbardton River TFM treatment - routine sea lamprey and nontarget mortality observations, September 26, 1992.
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Stream Section Number

Species 1 2 3 4 Total

Sea lamprey ammo. 6 23 60 85 174a

Sea lamprey trans. 4 4 8a

Sea lamprey y-o-y 0a

Silvery minnow 1 1

Unidentified
minnow 

1 1

Pumpkinseed 1 1

Tessellated darter 1 1

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             a

   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are

unreliable.

Assessment Crew:  D. Callum, C. MacKenzie
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Table 18.  Great Chazy River TFM treatment - routine sea lamprey and nontarget mortality observations, Sept. 30 - Oct. 13, 1992.
                                                                                                                                                                                                           

Stream Section Number

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 Totala a a a a a,b a a c c

Sea lamprey ammo. 3,541 1,625 13,093 16,417 14,154 110 640 2,154 24,655 3,594 6,881 115 1 86,980d

Sea lamprey trans. 1,255 434 1,704 5,441 8,257 38 517 1,042 11,834 1,846 9,338 41,706d

Sea lamprey y-o-y 1,569 136 697 477 786 3 47 0 395 4,110d

North. brk. lamprey 197 197d

Northern pike 1 1

Muskellunge 2 3 14 1 1 2 23

Common shiner 1 1

Bluntnose minnow 8 1 9

 These sections were subsampled to estimate lamprey numbers; the totals here include expansion calculations from these subsamples.       a

    Other nontargets were counted over the entirety of each section, with the exception of Section 9.

 Approximately 19% of Section 9 was subsampled to estimate lamprey and nontarget organism numbers; the totals here includeb

expansion    calculations from this subsample.

 No samples collected in these sections; all observed dead lamprey assumed to be sea lamprey ammocoetes.c

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were derivedd

by     multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific samples by the   
           number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are unreliable.  The

numbers     exclude lamprey collected by USFWS during initial phases of treatment before mortality assessment crews made their counts. 
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These            USFWS collections contained several hundred sea lamprey ammocoetes in each of Sections 1, 3 and 5, and several thousand
sea lamprey     ammocoetes in Section 9.  Also excluded were eight northern brook lamprey were present in the USFWS collections from

Section 5.

Continued...
Table 18 (cont.). 

                                                                                                                                                                                                           

Stream Section Number

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 Totala

Fallfish 1 1 1 3

White sucker 6 9 5 2 1 1 24

Brown bullhead 7 7 9 2 15 1 41

Stonecat 6 33 62 39 211 389 1,383 345 383 2,915 2 5,768

Rock bass 1 1

Smallmouth bass 1 1 2

Fantail darter 3 14 17

Log perch 1 3 43 165 40 8 59 86 149 7 561

Salamander 40 64 130 75 426 84 184 64 105 31 6 1,209

Frog tadpoles 3 18 88 63 1,179 83 24 2 1,460

Adult frog 1 2 1 4

Leopard frog 1 1

 Approximately 19% of section 9 was subsampled to estimate nontarget organism numbers; the totals here include expansiona

calculations      from this subsample.
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Assessment Crew:  V. Gilligan, T. Gliddi, B. Chipman, C. MacKenzie, L. Durfey, D. Gibson, W. Schoch, J. Sausville, K. Ransom 

Table 19.  Boquet River TFM treatment - routine sea lamprey and nontarget mortality observations, September 14, 1994.
                                                                                                                                                                                                           

Stream Section Number

Species 1 2 3 4 5 6 7 8 9 Total

Sea lamprey ammo. 22 192 944 887 1,053 1,835 1,230 329 6,492a

Sea lamprey trans. 4 8 16 9 22 13 72a

Sea lamprey y-o-y 0a

Silver lamprey 2 7 16 11 46 44 10 136a

Golden shiner 1 1 2

Common shiner 1 1

Rosyface shiner 1 1

Bluntnose minnow 1 1

Longnose dace 3 3

Fallfish 1 1

Smallmouth bass 1 1

Tessellated darter 1 3 1 5

Unidentified fish 1 1b

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             a

   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
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samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are
unreliable.

 Decomposed specimen - unmeasurable and unidentifiable; probably not a result of treatment.b

Continued...
Table 19 (cont.).

Stream Section Number

Species 1 2 3 4 5 6 7 8 9 Total

Crayfish 1 1

Frog tadpoles 2 1 3

Frog adults 2 2

Assessment Crew:  V. Gilligan, T. Gliddi, C. MacKenzie, K. Ransom
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Table 20.  Little Ausable River TFM treatment - routine sea lamprey and nontarget mortality observations, September 16-17, 1994.       
                                                                                                                                                                                                   

Stream Section Number

Species 1 2 3 4 5 6 7 8 9 10 11 Total

Sea lamprey ammo. 9,421 189 601 1,229 12,182 3,129 10,093 594 205 37,643a

Sea lamprey trans. 1 17 189 199 220 5 631a

Sea lamprey y-o-y 0a

Amer. brk. lamprey 75 109 184a

Bowfin 2 2

Northern pike 1 10 5 16

Golden shiner 1 1

Spottail shiner 1 1

Rosyface shiner 1 1

Bluntnose minnow 4 4

Creek chub 1 1

Fallfish 1 1 1 3

Longnose sucker 1 1
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 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             a

   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are

unreliable.

Continued...
Table 20 (cont.).

Stream Section Number

Species 1 2 3 4 5 6 7 8 9 10 11 Total

White sucker 4 3 3 10

Brown bullhead 14 14 28

Stonecat 2 4 2 68 1 119 196

Pumpkinseed 1 1

Bluegill 8 8

Smallmouth bass 1 1

Tessellated darter 1 2 1 18 2 24

Log perch 23 23

Slimy sculpin 1 1

Crayfish 2 1 1 3 1 8

Unionid mollusk 1 1

Salamander 10 1 1 12
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Frog tadpole 6 6

Frog adult 1 1 1 3

Assessment Crew:  V. Gilligan, T. Gliddi, K. Ransom, A. Ellithorpe, J. Gersmehl & USFWS Crew

Table 21.  Ausable River TFM treatment - routine sea lamprey and nontarget mortality observations, September 18-19, 1994.                
                                                                                                                                                                                          

Stream Section Number

Species 1 2 3 4 5 6 7 8A 8B 9 10 11A 11B Totala

Sea lamprey ammo. 24 55 53 153 655 4,421 6,963 5,821 18,742 4,209 15,826 11,240 68,162b

Sea lamprey trans. 1 2 24 144 726 105 79 1,081b

Sea lamprey y-o-y 0b

Amer. brk. lamprey 2 191 2,686 5,444 7,991 3,281 4,296 4,354 28,245b

Common shiner 1 1

Bluntnose minnow 1 1

Fallfish 1 1

Longnose sucker 1 1

Banded killifish 1 1

Largemouth bass 1 1 2

Fantail darter 1 1 2
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Tessellated darter 9 7 16

Log perch 5 6 47 19 3 2 82

 Includes Dry Mill Brook backwater areaa

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             b

   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are

unreliable.

Continued...

Table 21 (cont.).                                                                                                                                                                                              
      

Stream Section Number

Species 1 2 3 4 5 6 7 8A 8B 9 10 11A 11B Totala

Unidentified fish 1 1b

Crayfish 1 1 1 1 1 1 6

Mudpuppy 13 9 22

Salamander 3 4 7 3 10 1 2 30

Frog tadpole 1 1 2

Frog adult 1 3 4

 Includes Dry Mill Brook backwater areaa

 Partially decomposed specimen - unidentifiable.b
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Assessment Crew:  V. Gilligan, T. Shanahan, E. Crawford, T. Gliddi, R. Huyck, C. MacKenzie, A. Ellithorpe, 
J. Gersmehl & USFWS Crew

Table 22.  Salmon River TFM treatment - routine sea lamprey and nontarget mortality observations, September 20, 1994.                      
                                                                                                                                                                                    

Stream Section Number

Species 1 2 3 4 5 6 7 8 Total

Sea lamprey ammo. 2 23,200 27,000 12,006 554 581 234 63,577a

Sea lamprey trans. 60 10 1 71a

Sea lamprey y-o-y 0a

Amer. brk. lamprey 38 38a

Common shiner 10 10

Rosyface shiner 1 1

Bluntnose minnow 1 1

Fallfish 1 1

White sucker 1 1
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Stonecat 10 7 2 31 28 107 185

Tessellated darter 1 1

Crayfish 1 3 4

Salamander 4 1 1 6

Frog tadpole 1 1

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             a

   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are

unreliable.

Assessment Crew:  V. Gilligan, T. Gliddi, C. MacKenzie, K. Ransom
Table 23.  Putnam Creek TFM treatment - routine sea lamprey and nontarget mortality observations, September 22-23, 1994.                

                                                                                                                                                                                          

Stream Section Number

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total

Sea lamprey ammo. 1 7 52 551 123 71 202 481 2,773 2,955 8,181 4,089 32 27 19,545a

Sea lamprey trans. 23 18 10 146 192 421 272 10 22 1,114a

Sea lamprey y-o-y 0a

Silver lamprey 7 403 410a

Bowfin 1 1

Rainbow trout 3 3 3 9

Brown trout 2 2

Brook trout 1 1 1 1 3 7
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Central mudminnow 2 2

Northern pike 1 1

Mimic shiner 4 4

Blacknose dace 1 358 39 4 5 6 11 424

Longnose dace 1 1 2

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             a

   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are

unreliable.

Continued...

Table 23 (cont.).

Stream Section Number

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total

White sucker 2 2 2 2 1 9

Brown bullhead 1 1 1 3

Tessellated darter 1 2 3

Log perch 8 11 1 1 1 22

Slimy sculpin 1 3 6 3 13

Crayfish 1 2 3
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Salamander 1 2 12 46 3 5 4? 1 2 3 11 90

Frog adult 1 1 1 3

Assessment Crew:  V. Gilligan, T. Gliddi, C. MacKenzie, K. Ransom, C. Wray

Table 24.  Lewis Creek TFM treatment - routine sea lamprey and nontarget mortality observations, October 6, 1994.                              
                                                                                                                                                         

Stream Section Number

Species 1A 1B 2A 2B 3 4 5 6 7 8 9 10 11a a a a

A
11B Total

Sea lamprey ammo. 63 883 1,787 1,912 150 12,038 21,934 1,764 6 40,537b

Sea lamprey trans. 5 9 23 37 8 195 456 138 871b

Sea lamprey y-o-y 0b

Silver lamprey 34 1,802 1,359 10 2 3,207b
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Chain pickerel 10 10

Golden shiner 1 1

Common shiner 1 1

Longnose dace 1 1 2

Brown bullhead 1 3 1 1 6

Smallmouth bass 1 1 2

Tessellated darter 1 1 2 4

Yellow perch 1 1

 The primary application point was moved downstream to the Section #2B / 3 boundary; therefore, no target or nontarget mortality      a

   was induced above Section 3.
    

 Estimates of the number of sea lamprey ammocoetes and transformers (no estimates of dead young-of-year were made), as well as      b

   silver lamprey, were derived by multiplying the proportions of these forms in section-specific samples as determined by USFWS
staff       (Essex Junction, VT) by the number of all lamprey mortalities observed in that section.     

Continued...
Table 24 (cont.).

                                                                                                                 

Stream Section Number

Species 1A 1B 2A 2B 3 4 5 6 7 8 9 10 11a a a a

A
11B Total

Log perch 6 1 3 9 1 6 26

Mudpuppy 2 2 4 1 9

Salamander 2 1 3
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Frog adult 3 1 1 5

Assessment Crew: J. Anderson, B. Chipman, D. Gibson, N. Staats, A. Ellithorpe, G. Caldwell,
M. Lyttle, R. Greenough, R. Howey, B. Carlisle

Table 25.  Mount Hope Brook TFM treatment - routine sea lamprey and nontarget mortality observations, September 9, 1995.
                                                                                                                                                                                                           

Stream Section Number

Species 1 2 3 4 4A 5 6 7 8 Totala

Sea lamprey ammo. 6,455 1,422 1,281 471 246 9,875b

Sea lamprey trans. 823 192 204 66 148 1,433b
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Sea lamprey y-o-y 0b

Silver lamprey 15 15b

Brook trout 1 1

Central mudminnow 3 3

Chain pickerel 4 6 3 6 19

Blacknose dace 8 8

Creek chub 4 4

Fallfish 6 1 7

Pearl dace 22 22

White sucker 72 3 75

 The primary application point was moved downstream of Section 1; no target or nontarget mortality occurred in this section.a

            
 Estimates of the number of sea lamprey ammocoetes and transformers (no estimates were made for dead young-of-year), as well as     b

   the number of silver lamprey affected, were derived by multiplying the proportions of these forms (as determined by USFWS staff,    
     Essex Junction, VT) in section-specific samples by the number of all lamprey mortalities observed in that section.

Continued...

Table 25 (cont.).

Stream Section Number

Species 1 2 3 4 4A 5 6 7 8 Totala

Yellow bullhead 8 4 12
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Brown bullhead 7 1 8

Tessellated darter 26 6 2 1 35

Slimy sculpin 1 1

Red-spotted newt 21 2 27 7 10 67

Two-line salamander 5 1 6

Rana sp. tadpole 1 1

 The primary application point was moved downstream of Section 1; no target or nontarget mortality occurred in this section.a

Assessment Crew:  V. Gilligan, T. Gliddi, J. LaPierre, T. Appleton

Table 26.  Trout Brook TFM treatment - routine sea lamprey and nontarget mortality observations, September 12, 1995.                         
                                                                                                                                                                                 

Stream Section Number

Species 1 2 3 4 5 6 7 8 Total
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Sea lamprey ammo. 4 16 31 7 2 17 5 82a

Sea lamprey trans. 2 6 34 21 8 2 2 75a

Sea lamprey y-o-y 0a

Amer. brk. lamprey 3 5 10 5 22 47 92a

Silvery minnow 18 16 1 35b b

Blacknose dace 1 1

White sucker 2 1 1 4

Brown bullhead 6 5 2 1 2 1 17

Tessellated darter 1 1

Log perch 1 1

 The number of sea lamprey ammocoetes and transformers (no young-of-year were observed), as well as the number of American        a

    brook lamprey affected, were determined by counts made of each form in section-specific collections of all observed, dead lamprey
( a     departure from the usual proportion calculation method). 

 Most silvery minnows observed affected in Sections 1 and 2 were thought to be killed the day before treatment by electrofishing.b

Assessment Crew:  B. Chipman, C. Remillard, F. Shroeder, M. Lyttle

Table 27.  Salmon Delta Bayluscide treatment - routine sea lamprey and nontarget mortality observations, September 14, 1995.
                                                                                                                                                                                                           

Shoreline Section  Suba
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Species S1 S2 S3 Total

Sea lamprey ammo. 15 13 22 50b

Sea lamprey trans. 0b

Sea lamprey y-o-y   0b

Amer. brk. lamprey 5 10 2 17b

Emerald shiner 1 1

Spottail shiner 2 2

Rosyface shiner 6 6

Longnose dace 5 5

Unidentified
cyprinid

8 8

Banded killifish 1,520 1,520c

 Observations were made along a ‘band’ of shoreline, approximately 20' wide from the water’s edge toward the lake within the             a

   treatment zone.  No gull feeding-activity counts were conducted in 1995.  Two small, white suckers, adversely affected by the            
    treatment, were collected in offshore areas but not assigned to any shoreline section.

 The number of sea lamprey ammocoetes (no transformers or young-of-year were observed), as well as the number of American           b

   brook lamprey affected, were determined by counts made of each form (as determined by USFWS staff, Essex Junction, VT) in          
    section-specific collections of all observed, dead lamprey. 

 The banded killifish mortality figure (1,520) is an estimate.c

Continued...

Table 27 (cont).
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Shoreline Section  Suba

Species S1 S2 S3 Total

Bluegill 8 8

Johnny darter 1 1

Mottled sculpin 1 1

Snails 2 2

Mussels (Pisidium) 10 10

 Observations were made along a ‘band’ of shoreline, approximately 20' wide from the water’s edge toward the lake within the             a

   treatment zone.  No gull feeding-activity counts were conducted in 1995.  Two small, white suckers, adversely affected by the            
    treatment, were collected in offshore areas but not assigned to any shoreline section.

Assessment Crew: V. Gilligan, T. Gliddi, T. Appleton, J. Drageland, D. Nettles, F. Schroeder
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Table 28.  Saranac Delta Bayluscide treatment - routine sea lamprey and nontarget mortality observations, September 15, 1995.
                                                                                                                                                                                                           

Shore.
Sectiona

Sub

Species S1 S2 Totalb

Sea lamprey ammo. 2 2 c

Mimic shiner 3 3

Tessellated darter 3 3

 Observations were made along a ‘band’ of shoreline, approximately 20' wide from the water’s edge toward the lake within the             a

   treatment zone.  No gull feeding-activity counts were conducted in 1995.

 Assessment crews interpreted a line of aircraft guidance bouys as the boundary of the treatment zone; however it was not.                    b

  Consequently, a substantial length of shoreline within the treatment zone was left unsurveyed.

 The number of sea lamprey ammocoetes (no transformers or young-of-year were observed), as well as the number of any nontarget     c

   lamprey affected, were determined by counts made of each form (as determined by USFWS staff, Essex Junction, VT) in section-      
     specific collections of all observed, dead lamprey. 

Assessment Crew:  V. Gilligan, T. Gliddi
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Table 29.  Ausable Delta Bayluscide treatment - routine sea lamprey and nontarget mortality observations, September 15, 1995.
                                                                                                                                                                                                           

Shoreline Section  Suba

Species S1 S2 S3 S4 Totalb c

Sea lamprey ammo. 398 49 224 1,234 1,905d

Sea lamprey trans. 0d

Sea lamprey y-o-y 0d

Amer. brk. lamprey 295 1 141 593 1,030d

Emerald shiner 100 100

Spottail shiner 2,100 2,100

Mimic shiner 9,200 9,200

Brown bullhead 5 5

Banded killifish 13,600 5,000 18,600

Lepomis spp. 7 7

 Observations were made along a ‘band’ of shoreline, approximately 20' wide from the water’s edge toward the lake within the             a

   treatment zone.  No gull feeding-activity counts were conducted in 1995. 

Numbers of organisms other than lamprey and the single Rana sp. tadpole observed were estimated based on an overall estimate of     b 

    fish affected multiplied by the proportion of each species represented in a 250 fish sample.

 Numbers of banded killifish in this section are based on visual estimates.c

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             d
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   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are

unreliable.

Continued...
Table 29 (cont.). 

Shoreline Section  Suba

Species S1 S2 S3 S4 Totalb

Smallmouth bass 2 2

Largemouth bass 8 8

Tessellated darter 4 4 8

Yellow perch 8 8

Log perch 2 2

Unidentified fish 125,000 2,500 10,000 137,500c

Mussels (Unionidae) 22 22

Rana sp. tadpole 1 1

 Observations were made along a ‘band’ of shoreline, approximately 20' wide from the water’s edge toward the lake within the             a

   treatment zone.  No gull feeding-activity counts were conducted in 1995. 

Numbers of organisms other than lamprey and the single Rana sp. tadpole observed were estimated based on an overall estimate of     b 

    fish affected multiplied by the proportion of each species represented in a 250 fish sample.

Numbers of unidentified fish (most ranging in size from 1 - 2") are based on visual estimates.  No attempt was made to identify them  c 

     to species, although most were probably cyprinids.
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Assessment Crew:  V. Gilligan, T. Gliddi, N. Staats, D. Gibson, J. Anderson, R. Brown, M. Brewer

Table 30.  Boquet Delta Bayluscide treatment - routine sea lamprey and nontarget mortality observations, September 15, 1995.
                                                                                                                                                                                                           

Shoreline Section  Suba

Species S1 S2 S3 S4 Total

Sea lamprey ammo. 1 1b

Emerald shiner 22 22

Mimic shiner 40 40

Longnose dace 1 3 4

Banded killifish 2 2

 Observations were made along a ‘band’ of shoreline, approximately 20' wide from the water’s edge toward the lake within the             a

   treatment zone.  No gull feeding-activity counts were conducted in 1995.  Only ~300' of each shoreline section was surveyed due to   
    darkness.  However, on September 16, 1995 a USFWS crew conducted a partial shoreline walk in Section S1.  They counted ~5,500 

    killifish, 3 emerald shiners and 1 sea lamprey.

 The single sea lamprey ammocoete collected from the partial surveys of all shoreline sections was identified to species by USFWS     b

     staff, Essex Junction, VT.

Assessment Crew:  J. Sausville, T. Shanahan, T. Appleton, J. Drageland, D. Nettles, F. Schroeder, L. Durfey, L. Nashett
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Table 31.  Great Chazy River TFM treatment - routine sea lamprey and nontarget mortality observations, September 13-19, 1996.         
                                                                                                                                                                                                 

Stream Section Number

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 Totala a a a a b b

Sea lamprey ammo. 226 389 3,413 6,341 1,105 8 14 320 6,510 1,053 2,785 153 22,317c

Sea lamprey trans. 8 28 23 187 20 3 54 72 395c

Sea lamprey y-o-y 0c

North. brk. lamprey 12 12c

Bowfin 1 1

Central mudminnow 3 3

Muskellunge 1 1

Cutlips minnow 4 1 5

Common shiner 1 1

Bluntnose minnow 1 1

Longnose dace 1 1

Fallfish 2 2

 A USFWS crew separately collected target and nontarget lampreys in these stream sections.  These collections are contained within    a

   this table and are illustrated separately in a separate sub-table below.
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 No lamprey samples were collected here due to decomposition.  All observed were assumed to be sea lamprey ammocoetes.b

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             c

   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are

unreliable.

Continued...
Table 31 (cont.). 

Stream Section Number

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 Total

White sucker 1 1

Brown bullhead 1 3 1 5

Channel catfish 1 1

Stonecat 2 2 45 13 3 4 1 3 13 1 1 88

Rock bass 9 1 1 11

Black crappie 1 1

Fantail darter 48 1 49a

Tessellated darter 3 3

Log perch 10 3 1 14 28

Leech 1 1

Crayfish 1 2 1 4

Mussel 13 13



Appendix E - 51

Salamander 22 28 85 44 182 16 26 5 28 1 4 1 442b

 Two of these fantail darters were collected by USFWS staff, but are not shown in the sub-table below, which focuses only ona

lamprey.

 Representative salamanders were preserved and forwarded to NYSDEC endangered species unit for further identification.  Field         b

   crews felt most were mudpuppies.

Continued...

Table 31 (cont.).

Stream Section Number

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 Total

Frog tadpole 3 13 178 28 2,956 229 119 20 41 24 3 3,614

Frog adult 1 3 2 2 3 11

Assessment Crew:  V. Gilligan, J. LaPierre, C. MacKenzie, F. Aldinger, J. Oudman, R. VanValkenburgh,
L. Durfey, B. Caldwell, R. Brown, L. Nashett, J. Gersmehl & USFWS Crew 
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Table 32.  Poultney River TFM treatment - routine sea lamprey and nontarget mortality observations, October 31, 1996.                         
                                                                                                                                                                                 

Stream Section Number

Species 1 2 3 4 5 6 7 8 Total

Sea lamprey 261 987 2,137 875 954 243 273 40 5,770a

Sea lamprey trans. 6 25 101 81 348 220 157 51 989a

Sea lamprey y-o-y 0a

Silver lamprey 41 345 672 312 445 437 274 23 2,549a

Bluntnose minnow 1 1

Fathead minnow 1 1

Fallfish 1 1

Brassy minnow 1 1

White sucker 3 3

Largemouth bass 1 1
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Tessellated darter 5 2 2 9

Log perch 1 2 1 4

Salamander 2 2b

 Estimates of the number of sea lamprey ammocoetes, transformers, and young-of-year, as well as other lamprey species, were             a

   derived by multiplying the proportions of these forms (as determined by USFWS staff, Essex Junction, VT) in section-specific
samples    by the number of all lamprey mortalities observed in that section.  Data for young-of-year (often ignored in counts) are

unreliable.

 Salamanders from section 3 were placed in preservative and forwarded to the NYSDEC Endangered Species Unit for identification. b

Assessment Crew:  V. Gilligan, J. Oudman, L. Saltsman, N. Staats, R. Aldinger, B. Chipman, J. Gersmehl & USFWS Crew
Table 33.  Hubbardton River TFM treatment - routine sea lamprey and nontarget mortality observations, October 31, 1996.

                                                                                                                                                                                                           

Stream Section Numbera

Species 1 2 3 4 Total

Sea lamprey ammo. 20 20b

Sea lamprey trans. 0b

Sea lamprey y-o-y 0b

Tessellated darter 1 1

 The primary application point was moved substantially downstream in 1996.  Its location was approximately 100 yards upstream of    a

    the Section 3 / Section 4 boundary.  Therefore, only the lowermost 100 yards of Section 3 and all of Section 4 were assessed for        
    target nontarget mortality.

 
 The number of sea lamprey ammocoetes (no transformers or young-of-year were observed), as well as the number of any nontarget     b

   lamprey affected, were determined by counts made of each form (as determined by USFWS staff, Essex Junction, VT) in                    
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    section-specific collections of all observed, dead lamprey. 

Assessment Crew: D. Gibson, B. Caldwell
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Lake Champlain Map
With Fishery Management Zones, Major Tributaries and Basins
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Lake Champlain map showing fishery management zones, major tributaries, and primary
basins.
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APPENDIX G

Salmonid Stocking History for Lake Champlain
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Salmonid Stocking History for Lake Champlain, Lake Trout - 1972 to 1997.

                 Average      Number
 Stocking  Size              Number             Equivalent
    Year           Egg Source                  Age       (Inches)        Mark             Stocking Location                                                       Stocked             
Yearlings    

Main Lake

1973 Adirondack L 1+ 3.2 None Valcour Island 39,000 39,000
1974 Michigan 1+ 4.5 None Willsboro Pt. To Ausable Pt. 47,750 47,750
1974 Finger Lakes 1+ 5.5 None Westport 6,794 6,794
1974 Lake George 1+ 4.8 None Split Rock 5,796 5,796
1974 Finger Lakes 0++ 3.2 None Port Kent, Essex Ferries 72,588 14,518
1974 L. Michigan 0++ 3.2 None Cumberland Head 64,757 12,951
1974 Finger Lakes 0++ 3.5 None Split Rock, Willsboro Bay 112,389 22,478

 Schuyler Is.
1975 Finger Lakes 1+ 5.0 AD Westport to Cumberland Head 90,969 90,969
1975 Lake George 0++ 3.0 LV Essex, Westport 42,085 8,417
1975 Michigan 0++ 4.0 LV Cumberland Bay 45,626 9,125
1976 Michigan 1+ 5.4 LV Pt. AuRoche to Mullen Bay 78,600 78,600
1976 Michigan 1+ 4.3 LV Split Rock to Cumberland Head 64,600 64,600
1976 Finger Lakes 0++ 3.5 RV Essex, Schuyler Is. 74,103 14,820
1976 Michigan 0++ 3.1 RV-AD Willsboro Point 10,215 2,043
1977 Finger Lakes 1+ 4.2 RV Willsboro Bay & Pt. 27,250 27,250
1977 Finger Lakes 1+ 5.6 RV Pt. AuRoche to Mullen Bay 115,180 115,180
1978 Finger Lakes 1+ 5.5 LP Long Pt. to Cole Bay 138,521 138,521
1978 Finger Lakes 1+ 4.7 LP Ligonier Pt. to Schuyler Is. 52,188 52,188
1979 Finger Lakes 1+ 5.6 RP Westport to Willsboro 98,773 98,773
1979 Finger Lakes 1+ 4.6 RP Split Rock to Cannon Point 17,800 17,800
1979 Adirondack L 0++ 2.6 LV Willsboro Bay 1,262 252
1979 Adirondack L 0++ 2.6 RV Willsboro Bay 35,038 7,008
1979 Manitoba 0++ 4.0 LP Burlington Harbor 18,028 3,606
1980 Finger Lakes 1+ 5.2 AD Westport to Willsboro Bay 79,784 79,784
1980 Raquette Lake 1+ 3.3 LV Pumpkin Reef, Schuyler Is. 24,000 24,000
1980 L. Superior 3+ 16.9 LV-AD Cumberland Head Ferry 725 725

(Hatchery)
1980 L. Superior 3+ 16.9 LV-Tag Cumberland Head Ferry 1,450 1,450

(Hatchery)
1980 L. Superior 3+ 16.9 LV-Tag Willsboro Bay 3,197 3,197
1980 Allagash Lk. 0++ 4.6 LV Essex Ferry 28,030 5,606

(Maine)
1980 Finger Lakes 0++ 4.2 RP Cumberland Head Ferry 9,200 1,840
1980 Manitoba 1+ 6.1 LP Burlington Harbor 4,210 4,210
1981 Manitoba 1+ 6.0 RP Burlington Harbor 13,000 13,000
1981 Jenny Lake 1+ 6.0 RP Burlington Harbor 37,748 37,748
1981 Finger Lakes 1+ 5.5 LV Westport to Schuyler Is. 151,459 151,459
1981 Finger Lakes 1+ 6.0 LV Willsboro Bay, Schuyler Is. 18,000 18,000
1981 Finger Lakes 1+ 5.4 RP Cumberland Head to Pt. AuRoche 40,000 40,000
1982 Jenny Lake 1+ 5.3 RV Westport 30,000 30,000
1982 Finger Lakes 1+ 5.0 RV Willsboro Bay 17,600 17,600
1982 Finger Lakes 1+ 6.3 RV Willsboro Pt. to Schuyler Is. 42,160 42,160
1982 Finger Lakes 1+ 5.0 AD Cumberland Head to Pt. AuRoche 25,200 25,200
1982 Jenny Lake 1+ 5.7 RV Essex, Charlotte 25,085 25,085
1982 Jenny Lake 1+ 6.3 RV Burlington to S. Hero 71,624 71,624
1982 Manitoba 1+ 6.0 RV Charlotte-South 38,300 38,300
1982 Jenny Lake 1+ 6.2 RV Essex 16,333 16,333
1983 Jenny Lake 1+ 5.0 LP Charlotte 22,002 22,002
1983 Finger Lakes 1+ 6.6 LP Essex to Schuyler Is. 69,239 69,239
1983 Finger Lakes 1+ 6.6 LV Cumberland Head to Pt. AuRoche 19,030 19,030
1983 Manitoba 1+ 6.5 LP Kingsland Bay, Panton 18,624 18,624
1983 Jenny Lake 1+ 5.0 LP S. Hero, Burlington 74,505 74,505
1983 Finger Lakes 0++ 5.4 RP Port Douglas 54,355 10,871
1983 Raquette Lake 0++ 3.9 Dorsal Port Douglas 44,200 8,840
1984 Manitoba 1+ 6.0 RV Burlington, Charlotte 22,500 22,500
1984 Finger Lakes 1+ 7.8 RP Westport to Cumberland Head 134,449 134,449
1984 Jenny Lake 0++ 5.9 None Cumberland Head Ferry 40,000 8,000
1984 Marquette 0++ 5.7 None Cumberland Head Ferry 94,513 18,903
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1985 Finger Lakes 1+ 7.0 AD Essex Ferry Dock 36,500 36,500

Salmonid Stocking History for Lake Champlain, Lake Trout - 1972 to 1997 (continued).

                 Average      Number
 Stocking  Size              Number             Equivalent
    Year       Egg Source                   Age       (Inches)        Mark       Stocking Location                                                               Stocked             
Yearlings    

1985 Finger Lakes 1+ 7.0 AD Cumberland Head Ferry 25,500 25,500
1985 Finger Lakes 1+ 6.8 AD Port Douglas Boat Launch 34,975 34,975
1985 Finger Lakes 1+ 6.1 AD Essex Ferry 13,100 13,100
1985 Finger Lakes 1+ 7.0 AD Westport 25,000 25,000
1985 Finger Lakes 1+ 7.9 AD Port Kent Ferry 41,000 41,000
1985 Finger Lakes 1+ 7.9 AD Essex Ferry 10,000 10,000
1986 Finger Lakes 1+ 7.0 LV Cumberland Head Ferry 35,000 35,000
1986 Finger Lakes 1+ 8.0 LV Port Kent Ferry 42,140 42,140
1986 Finger Lakes 1+ 7.0 LV Port Douglas Boat Launch 11,500 11,500
1986 Finger Lakes 1+ 8.0 LV Port Douglas Boat Launch 15,500 15,500
1986 Finger Lakes 1+ 7.5 LV Essex Ferry 35,000 35,500
1986 Finger Lakes 1+ 8.0 LV Westport/Panton 27,500 27,500
1987 Finger Lakes 1+ 7.9 RV Cumberland Head Ferry 34,100 34,100
1987 Finger Lakes 1+ 6.3 RV Port Kent Ferry 63,240 63,240
1987 Finger Lakes 1+ 7.4 RV Port Douglas Boat Launch 17,880 17,880
1987 Finger Lakes 1+ 6.6 RV Willsboro Point 20,380 20,380
1987 Finger Lakes 1+ 8.1 RV Essex Ferry 52,680 52,680
1987 Finger Lakes 1+ 6.0 RV Westport/Panton 24,000 24,000
1988 Jenny Lake 1+ 5.9 None Essex Ferry 21,300 21,300
1988 Jenny Lake 1+ 5.9 None Cumberland Head Ferry 30,000 30,000
1988 Finger Lakes 1+ 8.1 LP Essex Ferry 16,000 16,000
1988 Raquette Lake 1+ 6.0 None Westport/Panton 11,500 11,500
1988 Finger Lakes 1+ 8.1 LP Westport/Panton 12,500 12,500
1988 Finger Lakes 1+ 8.4 LP Port Douglas Boat Launch 18,410 18,410
1988 Finger Lakes 1+ 8.4 LP Willsboro Point, Schuyler Is. 8,560 8,560
1988 Raquette Lake 1+ 6.5 None Port Kent Ferry 41,500 41,500
1989 Finger Lakes 1+ 8.4 RP Cumberland Head Ferry 33,900 33,900
1989 Finger Lakes 1+ 8.5 RP Port Douglas Boat Launch 6,100 6,100
1989 Finger Lakes 1+ 8.0 RP Port Douglas Boat Launch 6,100 6,100
1989 Finger Lakes 1+ 7.8 RP Port Douglas Boat Launch 16,200 16,200
1989 Finger Lakes 1+ 8.4 RP Essex Ferry 17,400 17,400
1989 Finger Lakes 1+ 8.0 RP Essex Ferry 12,000 12,000
1989 Finger Lakes 1+ 7.9 RP Westport/Panton 16,300 16,300
1989 Finger Lakes 1+ 8.8 RP Port Kent Ferry 30,090 30,090
1989 Finger Lakes 1+ 7.0 RP Charlotte Ferry 9,600 9,600
1989 Finger Lakes 1+ 7.0 RP Arnold’s Bay 11,075 11,075
1990 Finger Lakes 1+ 8.0 AD Cumberland Head Ferry 22,670 22,670
1990 Finger Lakes 1+ 8.0 AD Port Douglas Boat Launch 5,230 5,230
1990 Finger Lakes 1+ 7.4 AD Port Douglas Boat Launch 5,230 5,230
1990 Finger Lakes 1+ 8.5 AD,LVAD Port Douglas Boat Launch 2,700 2,700
1990 Finger Lakes 1+ 7.4 AD Essex Ferry 22,670 22,670
1990 Finger Lakes 1+ 8.2 AD,LVAD Westport 18,000 18,000
1990 Finger Lakes 1+ 8.5 AD,LVAD Willsboro Point 18,000 18,000
1990 Finger Lakes 1+ 8.5 AD,LVAD Port Kent Ferry 17,800 17,800
1990 L. Champlain 1+ 6.0 AD Arnold’s Bay 12,000 12,0001

1991 Finger Lakes 1+ 8.0 LV Cumberland Head Ferry 23,000 23,000
1991 Finger Lakes 1+ 8.0 LV Port Douglas Boat Launch 13,800 13,800
1991 Finger Lakes 1+ 8.0 LV Essex Ferry 23,000 23,000
1991 Finger Lakes 1+ 8.5 LV Westport 18,400 18,400
1991 Finger Lakes 1+ 8.5 LV Willsboro Point 18,400 18,400
1991 Finger Lakes 1+ 8.5 LV Port Kent Ferry 28,400 28,400
1991 L. Champlain 1+ 6.0 LV Arnold’s Bay-Button Bay 14,400 14,4001

1991 L. Champlain 1+ 6.0 LV Burlington 5,000 5,000
1991 Lake Ontario-Wild

1
1+  6.0 LV Burlington 60,634 60,634

1991 L. Champlain 1+ 6.0 LV Charlotte 20,000 20,0001

1991 L. Champlain 1+ 6.0 LV Grand Isle Ferry 15,000 15,0001

1992 Finger Lakes 1+ 7.4 RV Cumberland Head Ferry 24,250 24,250
1992 Finger Lakes 1+ 8.0 RV Port Douglas Boat Launch 8,350 8,350



Appendix G - 4

1992 Finger Lakes 1+ 7.5 RV Port Douglas Boat Launch 9,600 9,600
1992 Finger Lakes 1+ 8.5 RV Essex Ferry 24,250 24,250
1992 Finger Lakes 1+ 8.0 RV Westport 19,400 19,400
1992 Finger Lakes 1+ 7.5 RV Willsboro Point 19,400 19,400
1992 Finger Lakes 1+ 6.0 RV Button Bay 3,000 3,000

Salmonid Stocking History for Lake Champlain, Lake Trout - 1972 to 1997 (continued).

                 Average      Number
 Stocking  Size              Number             Equivalent
    Year       Egg Source                   Age       (Inches)        Mark       Stocking Location                                                               Stocked             
Yearlings    

1992 Lake Ontario-Wild
1

1+ 6.0 RV Arnold’s Bay-Button Bay 11,688 11,688

1992 Lake Ontario-Wild
1

1+ 6.0 RV Charlotte Ferry 12,040 12,040

1992 Finger Lakes 1+ 7.0 RV Burlington Ferry 38,400 38,400
1992 Finger Lakes 1+ 8.0 RV Grand Isle Ferry 15,000 15,000
1993 Finger Lakes 1+ 7.0 LP Cumberland Head Ferry 13,000 13,000
1993 Finger Lakes 1+ 7.0 LP Port Douglas Boat Launch 7,800 7,800
1993 Finger Lakes 1+ 6.7 LP Essex Ferry 13,000 13,000
1993 Finger Lakes 1+ 7.0 LP Westport 10,400 10,400
1993 Finger Lakes 1+ 7.0 LP Willsboro Point 10,400 10,400
1993 Finger Lakes 1+ 6.7 LP Port Kent Ferry 10,400 10,400
1993 Finger Lakes 1+ 8.0 LP Button Bay 5,000 5,000
1993 Lake Ontario-Wild

1
1+ 5.9 LP Arnold Bay 5,004 5,004

1993 Finger Lakes 1+ 6.1 LP Charlotte Ferry 6,284 6,284
1993 Lake Ontario-Wild

1
1+ 5.9 LP Charlotte Ferry 6,816 6,816

1993 Finger Lakes 1+ 7.5 LP Burlington Ferry 26,884 26,884
1993 Finger Lakes 1+ 7.5 LP Burlington Harbor 30,700 30,700
1993 Finger Lakes 1+ 7.5 None Grand Isle Ferry 8,000 8,000
1993 Finger Lakes 1+ 6.0 LP Grand Isle Ferry 17,034 17,034
1994 L. Champlain 1+ 7.5 RP Cumberland Head Ferry 18,500 18,5001

1994 L. Champlain 1+ 7.9 RP Grand Isle Ferry 20,967 20,9671

1994 L. Champlain 1+ 8.4 RP Grand Isle Ferry 4,100 4,1001

1994 L. Champlain 1+ 8.1 RP Rouses Point 3,600 3,6001

1994 Finger Lakes 1+ 7.5 RP Pt. Douglas Boat Launch 4,200 4,200
1994 Finger Lakes 1+ 9.0 RP Pt. Douglas Boat Launch 6,900 6,900
1994 Finger Lakes 1+ 7.5 RP Essex Ferry 18,600 18,600
1994 Finger Lakes 1+ 7.5 RP Willsboro Point 15,000 15,000
1994 Finger Lakes 1+ 9.0 RP Port Kent Ferry 15,000 15,000
1994 Lake Ontario-Wild

1
1+ 6.4 RP Charlotte Ferry 29,994 29,994

1994 L. Champlain 1+ 7.8 RP Burlington Harbor 15,400 15,4001

1994 Lake Ontario-Wild
 1

1+ 6.3 RP Burlington Harbor 19,986 19,986

1994 L. Champlain 1+ 7.0 RP Westport 14,800 14,8001

1994 L. Champlain 1+ 8.1 RP Button Bay 5,085 5,0851

1994 L. Champlain 1+ 8.1 RP Arnold Bay 5,060 5,0601

1995 Finger Lakes 1+ 7.7 AD Cumberland Head Ferry 17,000 17,000
1995 L. Champlain 1+ 7.9 AD  Grand Isle Ferry 11,520 11,5201

1995 Finger Lakes 1+ 9.0 AD Port Kent Ferry 21,000 21,000
1995 L. Champlain 1+ 7.9 AD Burlington Harbor 16,960 16,9601

1995 Finger Lakes 1+ 8.5 AD Essex Ferry 22,000 22,000
1995 L. Champlain 1+ 7.7 AD Charlotte Ferry 16,675 16,6751

1996 L. Champlain 1+ 7.8 LV Grand Isle Ferry 13,796 13,7961

1996 Finger Lakes 1+ 9.8 LV Burlington Harbor 10,145 10,145
1996 Finger Lakes 1+ 8.4 LV Essex Ferry 25,000 25,000
1996 L. Champlain 1+ 7.8 LV Charlotte Ferry 19,600 19,6001

1997 L. Champlain  1+ 7.3 RV Hatchery  Cove 14,780 14,7801

1997 Finger Lakes 1+ 8.3 RV Port Kent Ferry 12,500 12,500
1997 L. Champlain 1+ 7.1 RV Burlington Harbor 25,134 25,1341

1997 Finger Lakes 1+ 8.0 RV Essex Ferry 12,500 12,500
1997 L. Champlain 1+ 7.1 RV Charlotte Ferry 22,170 22,1701

Malletts Bay
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1972 Manitoba 2+ 8.3 None Lamoille R. Access 1,000 1,000
1972 Manitoba 2+ 8.3 AD Lamoille R. Access 360 360

Inland Sea

1972 Manitoba 2+ 6.0 None VanEverest Access 3,000 3,000
1972 Michigan 1+ 5.0 LV N. Hero, VanEverest Access 8,800 8,800
1975 Manitoba 1+ 6.0 RV Inland Sea 55,000 55,000
1976 Manitoba 1+ 5.8 LP Inland Sea 98,000 98,000
1977 Manitoba 1+ 5.8 RP Inland Sea 118,000 118,000

These strains are naturalized in their respective waters but are comprised primarily of Finger Lakes strain stockings or their descendants,1

and are thus considered the equivalent of Finger Lakes strain. 
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Salmonid Stocking History for Lake Champlain, Landlocked Atlantic Salmon - 1973 to 1997. 

                 Average      Number
 Stocking  Size              Number             Equivalent
    Year       Egg Source                   Age       (Inches)        Mark       Stocking Location                                                               Stocked             
Yearlings    

Main Lake

1973 Craig Brook 0+ 1.0 None Saranac River 20,000 1,000

1973 Craig Brook 0+ 1.0 None Boquet River 17,210 860
1973 Craig Brook 0++ 4.3 AD Boquet River 5,660 2,689
1973 W. Grand Lake 0++ 4.0 None Boquet River 5,975 2,569
1974 Little Clear 0+ — None Boquet River 201,550 10,078
1974 Little Clear 0++ 3.4 None Ausable River 65,256 23,058
1974 Little Clear 0++ 3.5 AD Boquet River 5,640 2,002
1975 Little Clear 1+ 4.3 None Saranac River 7,261 3,848
1975 Little Clear 1+ 4.3 AD Boquet River 1,709 888
1975 Little Clear 0+ 1.0 None Boquet River 144,926 7,246
1976 Little Clear 0+ 1.0 None Boquet River 152,200 7,610
1976 Little Clear 0++ 2.5 None Boquet River 8,000 2,667
1976 Little Clear 0++ 2.8 RV Boquet River 8,000 2,667
1977 Little Clear 1+ 3.3 RV Saranac River 12,700 7,500
1977 Little Clear 0+ 1.0 None Boquet River 150,000 7,500
1978 Little Clear 1+ 3.9 AD Boquet River 12,250 6,186
1978 Lake George 1+ 5.2 AD Saranac River 19,100 17,285
1978 Little Clear 0+ 1.0 None Boquet River 200,000 10,000
1978 Memphremagog 0+ 1.0 None Lewis Creek 4,356 218
1979 Little Clear 1+ 3.4 None Saranac River 20,845 10,422
1979 Little Clear 1+ 3.4 LV Boquet River 29,795 14,898
1979 Little Clear 0+ 1.0 None Boquet River 245,000 12,250
1979 Memphremagog 0+ 1.0 None Lewis Creek 10,000 500
1980 Little Clear 1+ 3.3 None Saranac River 3,825 1,912
1980 Little Clear 1+ 3.3 AD Boquet River 10,000 5,000
1980 Little Clear 0+ 1.0 None Boquet River 190,000 9,500
1980 W. Grand Lake 0+ 5.5 None Westport, Essex 30,000 27,800
1980 W. Grand Lake 0+ 5.4 None Willsboro Bay 14,960 13,689
1980 W. Grand Lake 0+ 5.4 None Ausable River 8,800 4,400
1980 W. Grand Lake 0++ 5.8 None Ausable River 3,125 1,562
1980 Memphremagog 0+ 1.5 None Winooski River 52,500 2,625
1980 Maine 0+ 1.5 None Winooski River 25,000 1,250
1981 Little Clear 1+ 4.9 None Ausable River 6,070 4,795
1981 Little Clear 1+ 4.9 LV Boquet River 25,000 18,750
1981 Little Clear 1+ 5.0 None Saranac River 23,650 17,738
1981 Little Clear 1+ 5.0 LV-AD Willsboro Bay 10,140 9,182
1981 Little Clear 0+ 1.5 None Boquet River 17,820 891
1982 Maine 1+ 4.9 None Ausable River 20,000 15,580
1982 Maine 1+ 4.4 None Saranac River 24,300 14,559
1982 Little Clear 1+ 4.3 RV-AD Willsboro Bay, Cumberland Bay 16,200 8,019
1982 Little Clear 1+ 4.6 RV Boquet River 26,761 18,532
1982 Little Clear 0+ 1.2 None Boquet River 71,000 3,550
1982 Maine 1+ 5.2 None Lower Winooski River 13,385 10,273
1982 New Hampshire 1+ 5.6 None Lewis Creek 3,900 3,375
1983 Little Clear 1+ 5.6 None Saranac River 28,200 26,508
1983 Little Clear 1+ 5.9 LV Boquet River 15,000 14,625
1983 Little Clear 1+ 5.6 RV Boquet River 15,000 14,175
1983 Maine 1+ 4.7 None Willsboro Bay, Cumberland Bay 78,003 54,603
1983 Little Clear 1+ 5.5 LV-AD Cumberland Bay 10,000 8,867
1983 Little Clear 2+ 8.8 AD Boquet River 10,018 10,018
1983 Little Clear 2+ 8.8 None Boquet River 1,000 1,000
1983 Little Clear 2+ 8.7 None Saranac River 11,286 11,286
1983 Maine 1+ 5.0 None Saranac River 18,002 14,401
1983 Maine 1+ 5.1 None Ausable River 37,720 31,119
1983 Maine 1+ 4.8 None Winooski River 40,091 30,670
1983 Memphremagog 1+ 6.0 None Lewis Creek 6,000 5,250
1983 Maine 1+ 4.8 None Burlington 5,900 4,514
1983 Memphremagog 1+ 7.0 None Otter Creek 15,820 15,820
1983 Maine 1+ 5.0 None Grand Isle 3,700 2,775
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Salmonid Stocking History for Lake Champlain, Landlocked Atlantic Salmon - 1973 to 1997 (Cont.).

                 Average      Number
 Stocking  Size              Number             Equivalent
    Year       Egg Source                   Age       (Inches)        Mark       Stocking Location                                                               Stocked             
Yearlings    

1984 Maine 0+ 1.0 None Boquet River 169,500 8,475
1984 Little Clear 1+ 6.1 RV Boquet River 14,752 14,531
1984 Little Clear 1+ 6.1 LV Boquet River 14,452 14,307
1984 Little Clear 0++ 5.1 None Boquet River 75,000 37,500
1984 Little Clear 0++ 4.9 None Ausable River 30,000 14,950
1984 Little Clear 0++ 5.1 None Saranac River 21,000 10,500
1984 New Hampshire 1+ 6.7 None Winooski River 17,500 17,500
1984 New Hampshire 1+ 6.7 None Lewis Creek 2,500 2,500
1985 Maine 1+ 6.0 None Lewis Creek 3,000 2,655
1985 Maine 1+ 6.1 None Winooski River 17,910 16,841
1985 Little Clear 1+ 6.7 LV Boquet River 20,100 20,000
1985 Little Clear 1+ 6.2 RV Boquet River 20,100 19,799
1985 Little Clear 1+ 5.5 AD Boquet River 30,533 26,868
1985 Little Clear 1+ 5.5 None Boquet River 30,533 26,868
1985 Little Clear 0++ 4.5 None Boquet River 25,965 12,478
1985 Grand Lakes 0++ 3.8 None Boquet River 20,000 8,067
1985 Grand Lakes 0++ 3.8 None Saranac River 39,997 16,121
1985 Little Clear 1+ 5.1 None Saranac River 30,012 22,959
1985 Maine 1+ 5.1 None Ausable River 5,100 3,902
1985 Little Clear 1+ 5.1 None Ausable River 15,060 11,521
1985 Little Clear 1+ 7.6 None Peru Boat Launch 26,000 26,000
1986 Maine 1+ 6.4 None Winooski River 22,007 21,677
1986 New Hampshire 1+ 6.2 None Winooski River 14,006 13,726
1986 New Hampshire 1+ 6.6 None Otter Creek 5,200 5,148
1986 Champlain 1+ 6.0 None Otter Creek 2,754 2,603
1986 Maine 1+ 6.0 None Otter Creek 5,436 5,273
1986 Little Clear 1+ 6.0 LV Boquet River 20,100 20,100
1986 Little Clear 1+ 5.6 RV Boquet River 20,100 19,481
1986 Maine 1+ 4.9 None Ausable River 20,267 16,113
1986 Maine 1+ 5.0 None Saranac River 15,000 11,925
1986 Maine 1+ 4.5 None Essex Ferry 30,000 18,000
1986 Maine 1+ 5.5 None Plattsburgh 30,000 26,400
1986 Maine 1+ 5.5 None Port Kent Ferry 25,000 22,000
1986 Little Clear 1+ 7.5 None Port Douglas 17,500 17,500
1986 Little Clear 0++ 5.1 None Boquet River 14,000 7,000
1986 Maine 0++ 4.2 None Saranac River 147,715 67,703
1987 Maine 1+ 6.0 None Winooski River 14,414 13,332
1987 New Hampshire 1+ 6.0 None Winooski River 21,400 19,795
1987 New Hampshire 1+ 6.0 None Otter Creek 15,580 13,710
1987 Little Clear 1+ 6.1 AD Boquet River 27,800 27,800
1987 Little Clear 1+ 6.4 AD Boquet River 17,200 17,200
1987 Little Clear 1+ 5.6 None Ausable River 20,200 19,510
1987 Little Clear 1+ 5.5 RV Saranac River 15,900 15,025
1987 Maine 1+ 6.0 None Essex Ferry 30,340 27,913
1987 Maine 1+ 5.0 LV Port Kent Ferry Dock 23,940 16,758
1987 Maine 1+ 6.5 None Cumberland Bay 30,060 29,759
1987 Maine 0+ 1.0 None Boquet River 141,000 7,050
1988 Maine 1+ 6.4 None Winooski River 21,378 21,378
1988 Maine + New

Hampshire
1+ 6.1 None Otter Creek 14,002 13,652

1988 Maine 0+ 1.0 None Boquet River 200,000 10,000
1988 Little Clear 1+ 6.5 AD N. Br. Boquet River 20,100 20,000
1988 Little Clear 1+ 6.5 AD Boquet River 24,900 24,776
1988 Maine 1+ 6.5 None Ausable River 20,000 19,900
1988 Maine 1+ 6.1 RV Saranac River 15,000 19,925
1988 Maine 1+ 6.0 None Essex Ferry 30,700 30,547
1988 Maine 1+ 6.0 None Port Douglas boat Launch 30,000 29,850
1988 Maine 1+ 6.5 LV Port Kent Ferry 25,300 25,174
1989 Maine 1+ 5.0-6.0 None Winooski River 47,314 45,707
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1989 Maine 1+ 5.0-6.0 None Otter Creek 36,221 35,312
1989 New Hampshire 1+ 5.0 None Otter Creek 12,620 12,326
1989 Maine + Little

Clear
0+ 1.0 None Boquet River 229,500 11,475

Salmonid Stocking History for Lake Champlain, Landlocked Atlantic Salmon - 1973 to 1997 (Cont.).

                 Average      Number
 Stocking  Size              Number             Equivalent
    Year       Egg Source                   Age       (Inches)        Mark       Stocking Location                                                               Stocked             
Yearlings    

1989 Maine 0+ 1.0 None E. Br. Ausable River 49,500 2,475
1989 Little Clear 1+ 4.9 AD N. Br. Boquet River 21,450 15,895
1989 Little Clear 1+ 4.9 AD Boquet River 15,470 11,464
1989 Little Clear 1+ 4.5 None Boquet River 6,000 4,113
1989 Maine 1+ 5.5 None Ausable River 20,000 18,950
1989 Maine 1+ 5.6 RV Saranac River 5,000 4,728
1989 Little Clear 1+ 5.6 RV Saranac River 10,000 9,455
1989 Maine 1+ 6.0 LV Port Kent Ferry 26,170 25,777
1989 Maine 1+ 5.5 None Cumberland Bay 20,000 18,900
1990 Maine 1+ 6.1 None Winooski River 36,512 36,373
1990 Maine 1+ 6.1 None Otter Creek 35,522 35,344
1990 Little Clear 0+ 1.6 None Boquet River 145,200 7,260
1990 Little Clear 1+ 6.9 AD N. Br. Boquet River 3,200 3,176
1990 Little Clear 1+ 6.7 AD N. Br. Boquet River 15,500 15,500
1990 Little Clear 1+ 6.9 AD Boquet River 24,200 24,019
1990 Maine 1+ 5.5 None Ausable River 20,140 19,032
1990 Maine 1+ 6.0 RV Saranac River 17,370 17,283
1990 Maine 1+ 6.3 LV Port Kent Ferry 26,400 25,317
1990 Maine 1+ 6.0 None Cumberland Bay 20,040 19,218
1990 Maine 1+ 5.8 None Grande Isle Ferry 4,009 3,974
1991 Maine 1+ 6.0 None Winooski River 40,011 40,011
1991 Maine 1+ 6.0 None Otter Creek 30,051 30,051
1991 Memphremagog 1+ 7.0 None Lewis Creek 2,000 2,000
1991 Little Clear 1+ 6.5 AD Boquet River 25,000 24,962
1991 Little Clear 1+ 6.5 AD N. Branch Boquet River 20,000 19,970
1991 Maine 1+ 5.1 None Ausable River 20,011 16,135
1991 Maine 1+ 5.5 RV Saranac River 15,000 14,009
1991 Maine 1+ 5.5 None Saranac River 20,000 18,679
1991 Maine 1+ 6.5 LV Port Kent Ferry 26,500 25,414
1991 Maine 1+ 6.5 None Essex Ferry 22,600 21,673
1992 Maine 1+ 6.0 None Winooski River 30,100 30,100
1992 Maine 1+ 6.0 None Otter Creek 25,018 25,018
1992 Maine 1+ 6.0 None Grand Isle Ferry 5,010 5,010
1992 Little Clear 0+ 1.0 None Boquet River 96,850 4,843
1992 Little Clear 1+ 6.7 AD Boquet River 25,000 25,000
1992 Little Clear 1+ 6.7 AD N. Br. Boquet River 20,000 20,000
1992 Maine 1+ 6.4 None Ausable River 19,990 19,707
1992 Maine 1+ 6.4 RV Saranac River 14,740 14,532
1992 Maine 1+ 6.4 None Saranac River 20,000 19,717
1992 Maine 1+ 6.4 LV Port Kent Ferry 23,690 23,355
1992 Maine 1+ 6.4 None Essex Ferry 24,900 24,548
1992 Maine 1+ 6.0 None Cumberland Bay 30,000 28,020
1992 Maine 0++ 3.6 None Saranac River 61,235 22,822
1993 Maine 1+ 6.0 None Winooski River 53,513 53,513
1993 Maine 1+ 6.0 None Otter Creek 22,801 22,801
1993 Memphremagog 1+ 6.0 None Otter Creek 2,200 2,200
1993 Maine 1+ 5.9 None Kingsland Bay 5,004 5,004
1993 Maine 1+ 6.0 None Grand Isle Ferry 15,000 15,000
1993 Little Clear 1+ 6.5 AD Boquet River 25,000 25,000
1993 Little Clear 1+ 6.5 AD North Branch Boquet River 20,000 20,000
1993 Maine 1+ 5.9 None Ausable River 20,020 19,019
1993 Maine 1+ 5.9 RV Saranac River 13,410 12,740
1993 Maine 1+ 5.9 None Saranac River 13,050 12,398
1993 Maine 1+ 5.9 LV Port Kent Ferry 26,610 25,280
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1993 Maine 1+ 5.9 None Cumberland Bay 13,000 12,350
1994 Maine 1+ 6.5 None Vantine Access 5,008 5,008
1994 Maine 1+ 5.5 RV Saranac River 14,120 13,704
1994 L. Champlain 1+ 5.1 None Winooski River 2,300 2,300
1994 Maine 1+ 4.6 None Winooski River 12,800 12,800
1994 Memphremagog 1+ 7.3 None Winooski River 12,130 10,130
1994 Little Clear 0+ 1.0 None Boquet River 210,000 10,500
1994 Little Clear 0+ 1.0 None E. Branch Ausable River 14,000 700
1994 Little Clear 1+ 6.3 AD Boquet River 25,000 24,885

Salmonid Stocking History for Lake Champlain, Landlocked Atlantic Salmon - 1973 to 1997 (Cont.).

                 Average      Number
 Stocking  Size              Number             Equivalent
    Year       Egg Source                   Age       (Inches)        Mark       Stocking Location                                                               Stocked             
Yearlings    

1994 Little Clear 1+ 6.3 AD N. Branch Boquet River 20,000 19,908
1994 Maine 1+ 5.5 None Ausable River 11,000 10,677
1994 Maine 1+ 7.0 LV Port Kent Ferry 21,530 21,508
1994 Maine 1+ 6.1 None Otter Creek 19,008 19,008
1994 Maine 1+ 6.7 None Kingsland Bay 5,005 5,005
1995 Memphremagog 1+ 7.0 None Vantine Access 5,000 5,000
1995 Little Clear 0+ 1.1 None Saranac River 30,000 1,500
1995 Maine 1+ 6.2 RV Saranac River 15,500 14,588
1995 Little Clear 0+ 1.1 None Ausable River 20,000 1,000
1995 Maine 1+ 5.8 None Ausable River 3,500 3,122
1995 Little Clear 1+ 7.0 None Ausable River 2,870 2,850
1995 Maine 1+ 6.0 LV Port Kent Ferry 24,800 24,676
1995 Maine 1+ 5.9 None Winooski River 25,532 24,382
1995 Little Clear 0+ 1.0 None Boquet River 200,000 10,000
1995 Little Clear 1+ 6.4 AD Boquet River 27,500 27,107
1995 Little Clear 1+ 6.4 AD No. Branch Boquet R. 17,500 17,250
1995 Maine 1+ 6.0 None Otter Creek 20,008 19,110
1996 Little Clear 1+ 4.3 None Vantine Access 1,305 1,273
1996 Memphremagog 1+ 5.5 None Hatchery Cove 11,016 10,793
1996 Little Clear 0+ 1.0 None Saranac River 95,000 4,750
1996 Maine 1+ 6.2 RV Saranac River 16,850 16,350
1996 Maine 1+ 6.2 None Saranac River 17,400 16,884
1996 Maine 0++ 5.0 None Saranac River 5,000 2,500
1996 Little Clear 0++ 5.0 None Saranac River 9,000 4,500 
1996 Little Clear 0+ 1.0 None Ausable River 52,000 2,600
1996 Maine 1+ 6.2 None Ausable River 15,600 15,133
1996 Maine 1+ 6.2 LV Port Kent Ferry 25,350 24,590
1996 Maine 1+ 6.3 None Winooski River ( at mouth ) 33,821 32,903
1996 Memphremagog 1+ 7.1 None Winooski River ( at mouth ) 100 100
1996 Little Clear 1+ 5.1 None Winooski River ( at dam ) 5,010 4,885
1996 Little Clear 0+ 1.0 None Boquet River 189,400 9,470
1996 Little Clear 1+ 6.4 AD Boquet River 25,000 24,975
1996 Little Clear 1+ 6.4 AD No. Branch Boquet R. 20,000 19,980
1996 Little Clear 1+ 4.3 None Kingsland Bay 4,100 3,950
1996 Little Clear 1+ 4.3 None Otter Creek 5,000 4,950
1996 Maine 1+ 6.2 None Otter Creek 22,666 22,502
1997 Memphremagog 1+ 6.5 None Hatchery Cove 28,582 28,553
1997 Little Clear 0+ 1.0 None Saranac River 70,000 3,500
1997 Little Clear 1+ 6.3 RV Saranac River 15,790 15,790
1997 Little Clear 1+ 5.5 None Saranac River 18,000 16,110
1997 Little Clear 0++ 3.0 None Saranac River 15,000 1,364
1997 Little Clear 0++ 5.8 None Saranac River 8,500 4,250
1997 Little Clear 0+ 1.0 None Ausable River 40,000 2,000
1997 Little Clear 1+ 5.5 None Ausable River 16,500 14,768
1997 Little Clear 1+ 5.5 LV Port Kent Ferry 30,870 27,628
1997 Memphremagog 0+ 1.2 None Winooski River 10,000 500
1997 Memphremagog 1+ 7.0 None Winooski River 100 99
1997 Little Clear 1+ 4.9 None Winooski River 13,475 9,985
1997 Maine 1+ 5.1 None Winooski River 14,528 11,114
1997 Little Clear 0+ 1.0 None Boquet River 200,000 10,000
1997 Little Clear 1+ 5.8 AD Boquet River 25,000 24,375
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1997 Little Clear 1+ 6.7 AD No. Branch Boquet R. 20,000 19,661
1997 Little Clear 1+ 7.0 None Kingsland Bay 4,007 3,979
1997 Little Clear 1+ 5.2 None Otter Creek 20,038    15,329

Salmonid Stocking History for Lake Champlain, Landlocked Atlantic Salmon - 1973 to 1997 (Cont.).

                 Average      Number
 Stocking  Size              Number             Equivalent
    Year       Egg Source                   Age       (Inches)        Mark       Stocking Location                                                               Stocked             
Yearlings    

Malletts Bay 

1974 Memphremagog 0+ 1.0 None Lamoille River 39,500 1,975
1974 Memphremagog 0++ 3.5 None Lamoille River 10,500 525
1975 Memphremagog 1+ 4.0 None Lamoille River 30,500 12,500
1976 New Hampshire 1+ 3.8 RV Lamoille River 25,000 12,285
1977 Memphremagog 1+ 5.6 AD Malletts Bay 13,300 11,669
1978 Memphremagog 1+ 5.0 None Malletts Bay 26,702 20,027
1978 Memphremagog 1+ 3.0 None Lamoille River 11,440 4,767
1979 New Hampshire 1+ 5.0 RV Lamoille River 11,000 8,250
1979 Memphremagog 1+ 4.8 RV-AD Malletts Bay 12,000 6,000
1980 Memphremagog 1+ 5.2 None Malletts Bay 13,600 9,683
1980 New Hampshire 2+ 5.2 RP Malletts Bay 6,322 4,968
1980 Sea Run 2+ 15. None Malletts Bay 150 150
1980 Sea Run - - 24. None Malletts Bay 7 7
1981 Little Clear 1+ 5.1 None Malletts Bay 24,000 20,211
1981 Memphremagog 1+ 7.0 None Malletts Bay 6,052 6,052
1982 New Hampshire 1+ 5.6 RV Malletts Bay 30,000 25,965
1983 Maine 1+ 4.8 None Malletts Bay 15,022 11,492
1983 Maine 1+ 4.8 LV Lamoille River 14,500 10,593
1984 New Hampshire 1+ 5.0 AD Lamoille River 10,000 7,500
1984 Maine 0+ 1.0 None Lamoille River 36,000 1,800
1985 Maine 1+ 6.1 AD Below Peterson Dam 10,000 9,500
1986 L. Champlain 1+ 6.0 AD Lamoille River 1,800 1,701
1987 New Hampshire 1+ 5.3 AD Lamoille River 10,000 9,750
1988 Maine 1+ 6.2 None Lamoille River 10,000 9,523
1989 Memphremagog 1+ 6.0 None Lamoille River 11,000 11,000 *
1990 L. Champlain 1+ 6.0 AD Lamoille River 2,350 2,350
1990 Maine 1+ 6.0 AD Lamoille River 7,399 7,362
1991 New Hampshire 1+ 7.0 AD Lamoille River 9,760 9,760
1991 Memphremagog 1+ 7.0 AD Lamoille River 5,800 5,800
1991 L. Champlain 1+ 7.0 AD Lamoille River 4,500 4,500
1992 Memphremagog 1+ 7.0 None Lamoille River 12,100 12,100
1993 Maine 1+ 5.7 None Lamoille River 14,024 14,024
1994 Memphremagog 1+ 7.3 None Lamoille River 8,020 8,020
1995 Memphremagog 1+ 6.6 None Lamoille River 15,005 14,330
1996 Memphremagog 1+ 5.2 None Lamoille River 20,000 19,500
1997 Little Clear &

Maine
1+ 5.0 None Lamoille River 6,825 5,317

Inland Sea:   

1978 Memphremagog 0+ 2.0 None Inland Sea 35,000 1,750
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1979 Memphremagog 0+ 4.5 None Inland Sea 25,000 1,250
1980 Memphremagog 1+ 7.0 None Inland Sea 5,000 3,560
1980 Memphremagog 1+ 5.0 None Missisquoi River 5,000 3,560

Salmonid Stocking History for Lake Champlain, Landlocked Atlantic Salmon - 1973 to 1997 (Cont.).

                 Average      Number
 Stocking  Size              Number             Equivalent
    Year       Egg Source                   Age       (Inches)        Mark       Stocking Location                                                               Stocked             
Yearlings    

1981 Little Clear 1+ 5.1 None Inland Sea 24,377 16,679
1981 Maine 1+ 5.1 None Inland Sea 8,640 7,276
1981 Memphremagog 1+ 7.0 None Inland Sea 5,067 5,067
1982 Maine 1+ 5.2 None Inland Sea 60,894 46,736
1983 New Hampshire 1+ 5.4 RV-AD Inland Sea 28,700 27,481
1983 Maine 1+ 4.8 LV-AD Inland Sea 27,968 21,397
1984 New Hampshire 1+ 6.1 None Inland Sea 27,203 25,843
1985 New Hampshire 1+ 6.1 None Kile Kare 15,000 14,700
1985 New Hampshire 1+ 6.0 None Grand Isle St. Pk. 10,000 9,425
1985 New Hampshire 1+ 5.9 None Tabor’s Point 10,000 9,450
1985 New Hampshire 1+ 6.0 None Sandbar 10,000 9,725
1985 New Hampshire 1+ 6.5 None VanEverest 5,000 4,975
1986 Champlain 1+ 5.8 AD Kile Kare 9,354 8,889
1986 Maine 1+ 5.9 None Grand Isle 7,218 7,074
1986 Maine 1+ 5.8 None Tabors 7,208 6,884
1986 Maine 1+ 6.0 None Appletree 7,215 7,071
1986 Maine 1+ 6.1 None Knights 7,006 6,971
1986 Maine 1+ 6.0 None Steven’s Point 7,020 6,880
1986 Maine 1+ 6.0 None Kile Kare 6,808 6,604
1986 Maine 1+ 6.2 None VanEverest 7,204 7,060
1987 Maine 1+ 6.0 None Inland Sea 50,041 42,888
1988 Maine &

New Hampshire
1+ 6.1 None Inland Sea 52,278 50,099

1989 Maine 1+ 5.0-6.0 None Inland Sea 24,068 22,420
1989 New Hampshire 1+ 6.0 None Inland Sea 14,497 13,504
1989 Memphremagog 1+ 5.0 None Inland Sea 10,250 9,548
1990 Maine 1+ 5.9 None Inland Sea 18,012 17,877
1990 Maine 1+ 5.8 None Inland Sea 18,634 18,507
1990 Memphremagog 1+ 5.9 None Inland Sea 8,650 8,564
1991 Maine 1+ 6.0 None Inland Sea 30,029 29,829
1991 Memphremagog 1+ 7.0 None Inland Sea 16,000 16,000
1992 Memphremagog 1+ 7.0 None Inland Sea 18,200 18,200
1992 Maine 1+ 5.6-6.0 None Inland Sea 40,035 40,035
1993 Maine 1+ 6.0 None Inland Sea 52,689 52,689
1994 Maine 1+ 6.3 None Appletree 8,002 8,002
1994 Maine 1+ 6.1 None Grand Isle Park 8,011 8,011
1994 Maine 1+ 6.7 None Kill Kare 6,004 6,004
1994 Memphremagog 1+ 7.0 None Kill Kare 2,000 2,000
1994 Maine 1+ 6.1 None Steven’s Point 8,009 8,009
1994 Memphremagog 1+ 7.8 None Van Everest 7,180 7,180
1995 Memphremagog 1+ 5.8 None Appletree 2,000 1,620
1995 Memphremagog 1+ 7.0 None Sandbar 11,138 10,638
1995 Memphremagog 1+ 6.9 None Grand Isle Park 10,004 9,550
1995 Memphremagog 1+ 6.6 None Kill Kare 10,000 9,550
1995 Memphremagog 1+ 7.5 None Van Everest 10,080 10,080
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1995 Memphremagog 1+ 6.1 None Steven’s Point 10,008 9,758
1996 Little Clear 1+ 4.7 None Appletree 19,070 18,543
1996 Maine 1+ 6.2 None Grand Isle Park 9,052 9,007
1996 Memphremagog 1+ 5.9 None Grand Isle Park 5,000 4,975
1996 Memphremagog 1+ 5.2 None Kill Kare 5,000 4,875
1996 Maine 1+ 6.0 None Kill Kare 6,402 6,242
1996 Memphremagog 1+ 5.4 None Van Everest 9,470 9,233
1996 Maine 1+ 6.2 None Steven’s Point 9,069 8,979
1997 Memphremagog 1+ 6.6 None Appletree 10,010 9,960
1997 Maine 1+ 5.3 None Kill Kare 10,011 7,658
1997 Maine 1+ 5.1 None Van Everest 19,082 14,598
1997 Maine 1+ 5.2 None Steven’s Point 10,005 7,654

* Exact length data unavailable.  1:1 Conversion rate assumed.
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Salmonid Stocking History for Lake Champlain, Brown Trout - 1973 to 1997.

                 Average      Number
 Stocking  Size              Number             Equivalent
    Year       Egg Source                   Age       (Inches)        Mark       Stocking Location                                                               Stocked             
Yearlings    

Main Lake 

1977 Domestic 0++ 5.0 None Burlington Harbor 12,000 2,400
1978 Randolph 1+ 6.9 AD Cumberland Bay 5,000 5,000
1979 Domestic 1+ 6.0 RV Burlington Harbor 15,000 15,000
1979 Domestic 2+ 10. RV Burlington Harbor 15,000 15,000
1979 Domestic 1+ 7.5 LV Cumberland Bay 10,000 10,000
1979 Domestic 1+ 6.2 LV-AD Cumberland Bay 4,978 4,978
1979 Bennington 1+ 9.0 None Burlington Harbor 25,000 25,000
1980 Catskill 1+ 8.2 LP Cumberland Bay 16,180 16,180
1980 Rome Lab 1+ 6.6 RP Westport 5,000 5,000
1981 Domestic 1+ 8.0 None Burlington Harbor 15,852 15,852
1981 Catskill 1+ 7.4 AD Cumberland Bay 20,000 20,000
1981 Domestic 0++ 8.0 None Burlington to Button Bay 17,000 3,400
1982 Randolph 1+ 7.9 LP Westport, Essex 10,000 10,000
1982 Domestic 1+ 8.0 None Burlington Harbor 4,500 4,500
1982 Randolph 1+ 8.0 LP Cumberland Bay 10,200 10,200
1982 Crawford 1+ 6.8 None Cumberland Bay 10,400 10,400
1983 Domestic 1+ 9.0 None Burlington to Button Bay 9,500 9,500
1983 Domestic 1+ 8.9 None Cumberland Bay 20,000 20,000
1983 Domestic 1+ 8.0 None Westport 8,000 8,000
1983 Rome Lab 0++ 4.0 None Westport 9,000 1,800
1983 Randolph 0++ 6.2 None Willsboro Bay 21,700 4,340
1983 Domestic 1++ 9.0 None Burlington, Kingsland Bay 6,000 6,000
1983 Randolph 0++ 7.3 None Willsboro Bay 16,500 3,300
1983 Catskill 0++ 6.9 None Willsboro 70,000 14,000
1984 Randolph 1+ 10. None Cumberland Bay 20,000 20,000
1984 Domestic 1+ 8.0 None Burlington, Kingsland Bay 8,000 8,000
1984 Rome Lab 1+ 6.5 None Essex, Port Henry 6,980 6,980
1985 Rome Lab 0+ 5.0 None Westport 5,481 1,098
1985 Rome Lab 1+ 8.8 None Plattsburgh 20,000 20,000
1985 Domestic 1+ 6.0 None Winooski River 3,000 3,000
1985 Domestic 1+ 9.0 None Lewis Creek 900 900
1985 Domestic 1+ 12. None Kingsland Bay 200 200
1986 Bennington 1+ 7.0 None Kingsland Bay 30,000 30,000
1986 Rome 1+ 8.0 None Kingsland Bay 11,000 11,000
1986 Rome 1+ 8.0 None Button Bay 4,000 4,000
1986 Rome 1+ 8.0 None Burlington, Potash 5,000 5,000
1986 Bennington 1+ 8.0 None Burlington Harbor 10,000 10,000
1986 Domestic 1+ 9.3 None Plattsburgh 20,000 20,000
1987 Bennington 1+ 7.0 None Kingsland Bay 5,000 5,000
1987 Bennington 1+ 7.0 None Burlington Harbor 5,000 5,000
1987 Bennington 1+ 8.5 None Plattsburgh 16,600 16,600
1988 Rome 1+ 8.0 None Plattsburgh 20,000 20,000
1988 Raymond X Crystal 1+ 7.0 None Burlington Harbor 10,000 10,000
1988 Rome 1+ 7.0 None Kingsland Bay 5,000 5,000
1989 Randolph 1+ 11.0 None Plattsburgh 20,000 20,000
1990 Randolph 1+ 10. None Plattsburgh 20,000 20,000
1991 Randolph 1+ 9.5 None Plattsburgh 13,035 13,035
1991 Randolph 1+ 10. None Plattsburgh 7,000 7,000
1991 Rome 1+ 7.0-8.0 None Button Bay - Kingsland Bay 11,375 11,375
1991 Rome 1+ 8.0 None Burlington 5,000 5,000
1992 Rome Lab 1+ 9.5 None Plattsburgh 20,000 20,000
1992 Rome 1+ 8.0 None Button Bay- Kingsland Bay 12,000 12,000
1992 Rome 1+ 8.0 None Burlington 6,000 6,000
1993 Seeforellen 1+ 6.9 AD Plattsburgh 10,000 10,000
1993 Rome Lab 1+ 9.0 None Plattsburgh 5,000 5,000
1993 Rome Lab 1+ 8.5 None Plattsburgh 5,000 5,000
1993 Rome 1+ 7.3 None Button Bay  - Kingsland Bay 10,000 10,000
1993 Rome 1+ 8.8 None Burlington Harbor 5,000 5,000
1993 Rome 1+ 9.0 None Grand Isle Hatchery Discharge 5,000 5,000
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Salmonid Stocking History for Lake Champlain, Brown Trout - 1973 to 1997 (continued).

                 Average      Number
 Stocking  Size              Number             Equivalent
    Year       Egg Source                   Age       (Inches)        Mark       Stocking Location                                                               Stocked             
Yearlings    

1994 Rome Lab          1+ 9.5 None Plattsburgh 20,000 20,000
1994 Rome 1+ 8.2 None Grand Isle Hatchery Discharge 3,500 3,500
1994 Rome 1+ 6.0 None Burlington Harbor           5,000 5,000
1994 Rome 1+ 6.0 None Button Bay - Kingsland Bay 10,000 10,000
1995 Rome Lab 1+ 9.0 None Plattsburgh 10,000 10,000
1995 Rome Lab 1+ 11.0 None Plattsburgh 4,700 4,700
1995 Rome Lab 1+ 9.5 None Plattsburgh 3,000 3,000
1995 Rome 1+ 8.9 None Vantine Access 3,100 3,100
1995 Rome 1+ 8.5 None Burlington Harbor 3,000 3,000
1995 Rome 1+ 8.9 None Kingsland Bay 5,000 5,000
1995 Rome 1+ 8.9 None Button Bay 5,000 5,000
1996 Rome 1+ 7.2 None Hatchery Cove 4,000 4,000
1996 Rome Lab 1+ 9.3 None Plattsburgh 17,490 17,490
1996 Rome 1+ 8.8 None Burlington Harbor 5,000 5,000
1996 Rome 1+ 8.8 None Kingsland Bay 5,000 5,000
1996 Rome 1+ 9.0 None Button Bay 5,000 5,000
1997 Rome 1+ 8.5 None Grand Isle Ferry 4,000 4,000
1997 Rome Lab 1+ 8.5 None Plattsburgh 19,000 19,000
1997 Rome 1+ 6.3 None Kingsland Bay 4,000 4,000
1997 Rome 1+ 6.3 None Button Bay 3,400 3,400

Malletts Bay

1984 Domestic 1+ 9.0 AD Lamoille River 10,000 10,000
1985 Domestic 1+ 6.0 None Lamoille River 2,000 2,000
1985 Domestic 1+ 11.3 AD Malletts Bay 7,242 7,242
1985 Domestic 1+ 11.0 None Malletts Bay 2,772 2,772
1986 Bennington 1+ 8.0 AD Lamoille River 10,000 10,000
1987 Bennington 1+ 7.0 None Lamoille River 10,000 10,000
1988 Raymond X Crystal 1+ 7.0 None Lamoille River 10,000 10,000
1991 Rome 1+ 7.0 None Lamoille River 5,000 5,000
1992 Rome 1+ 8.0 None Lamoille River 6,000 6,000
1993 Rome 1+ 8.4 None Lamoille River 5,000 5,000
1994 Seeforellen 1+ 6.0 None Lamoille River 3,900 3,900
1995 Rome 1+ 8.1 None Lamoille River 1,100 1,100
1995 Rome 1+ 8.9 None Lamoille River 5,115 5,115
1996 Rome 1+ 7.2 None Lamoille River 5,000 5,000

Inland Sea

1980 Bennington 1+ 10. None St. Albans Point 2,000 2,000
1981 Domestic 0++ 8.0 None Grand Isle, St. Albans Pt. 6,500 1,300
1982 Domestic 1+ 8.0 None St. Albans Point 4,250 4,250
1983 Domestic 1+ 9.0 None St. Albans Point to Sandbar 16,000 16,000
1984 Domestic 1+ 12.0 None St. Albans Point 3,500 3,500
1984 Domestic 1+ 8.0 None Grand Isle, Sandbar 8,000 8,000
1985 Domestic 1+ 9.0 None Kill Kare 7,000 7,000
1985 Domestic 1+ 8.0 None Sandbar 3,000 3,000
1985 Domestic 1+ 12 None Missisquoi River 1,700 1,700
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1986 Rome 1+ 7.0 None Sandbar 10,000 10,000
1986 Bennington 1+ 8.0 None St. Albans 5,000 5,000
1986 Bennington 1+ 8.0 None Kill Kare 10,000 10,000

Salmonid Stocking History for Lake Champlain, Brown Trout - 1973 to 1997 (continued).

                 Average      Number
 Stocking  Size              Number             Equivalent
    Year       Egg Source                   Age       (Inches)        Mark       Stocking Location                                                               Stocked             
Yearlings   

1987 Bennington 1+ 7.0 None Inland Sea 10,000 10,000
1988 Rome 1+ 7.5 None Inland Sea 17,000 17,000
1991 Rome 1+ 8.0 None Sandbar 4,300 4,300
1992 Rome 1+ 8.0 None Sandbar 10,800 10,800
1993 Rome 1+ 9.5 None Sandbar 5,000 5,000
1994 Rome 1+ 8.1 None Kill Kare 4,020 4,020
1994 Rome 1+ 8.1 None Sandbar 2,580 2,580
1995 Rome 1+ 8.9 None North Hero Bridge 2,000 2,000
1995 Rome 1+ 8.9 None Kill Kare 2,000 2,000
1995 Rome 1+ 8.9 None Sandbar 3,410 3,140
1996 Rome 1+ 7.2 None North Hero Bridge 2,000 2,000
1996 Rome 1+ 7.3 None Kill Kare 2,000 2,000
1996 Rome 1+ 7.8 None Appletree Cove 2,000 2,000
1997 Rome 1+ 6.2 None Kill Kare 4,100 4,100
1997 Rome 1+ 8.5 None Appletree Cove 5,700 15,700
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Salmonid Stocking History for Lake Champlain, Steelhead Trout - 1972-1997.

                 Average      Number
 Stocking  Size              Number             Equivalent
    Year       Egg Source                   Age       (Inches)        Mark       Stocking Location                                                               Stocked             
Yearlings  

Main Lake 

1972 Washington 0++ 2.3 LV Ausable River 11,000 3,667
1972 Washington 0++ 2.3 None Ausable River 25,000 8,333
1974 Washington 1+ 5.3 RP Salmon River 14,850 12,252
1974 Michigan 1+ 3.1 LP Salmon River 13,845 6,922
1974 Michigan 2+ 8.0 RV Winooski River 6,000 6,000
1974 Michigan 2+ 10. LV Winooski River 4,000 4,000
1974 Michigan 0+ 1.0 None Lewis Creek 5,000 250
1975 Washington 1+ 5.0 AD Salmon River 27,649 21,290
1975 Michigan 2+ 10. None Winooski River 8,000 8,000
1975 Oregon 0+ 1.5 None Winooski River 10,000 500
1975 Oregon 0+ 1.5 None Winooski River 70,000 3,500
1975 Oregon 0+ 1.5 None Lewis Creek 20,000 1,000
1975 Oregon 0+ 1.5 None Winooski River 50,000 2,500
1976 Washington 1+ 4.7 LV Salmon River 13,100 9,105
1976 Washington 1+ 4.7 None Saranac River 9,983 6,932
1976 Michigan 1+ 4.2 LV (8%) Winooski River 37,000 23,495
1976 Oregon 1+ 5.3 LP(20%) Winooski River 20,400 11,254
1976 Michigan 2+ 4.6 RV(45%) Winooski River 11,000 11,000
1976 Oregon 0+ 1.6 None Lewis Creek 25,000 1,250
1976 Oregon 0+ 1.6 None Winooski River 20,000 1,000
1977 Washington 1+ 5.0 RV Saranac River 6,369 4,968
1977 Oregon 1+ 6.1 LP(17%) Winooski River 61,400 59,098
1977 Washington 0+ - - None Lewis Creek 15,500 775
1978 Washington 1+ 6.4 AD Saranac River 12,300 11,808
1978 Washington 1+ 6.0 AD Winooski River 38,122 38,122
1978 Washington 0+ 1.0 None Lewis Creek 15,050 752
1979 Washington 1+ 6.0 RV Lewis Creek 2,340 2,340
1979 Washington 0+ 1.0 None Winnoski River 20,000 1,000
1979 Washington 0+ 1.0 None Winooski River 20,000 1,000
1979 Washington 0+ 1.0 None Winooski River 20,000 1,000
1979 Washington 0+ 4.0 AD Winooski River 47,450 2,372
1980 Washington 1+ 5.9 LV Saranac River 15,000 14,400
1980 Washington 1+ 5.9 LV-AD Saranac River 15,000 14,400
1980 Washington 0+ 1.5 None Lewis Creek 40,000 2,000
1980 Washington 0+ 1.5 None LaPlatte River 25,000 1,250
1980 Washington 0+ 4.5 None Winooski River 22,000 1,100
1981 Washington 1+ 6.1 RV Saranac River 30,000 29,250
1981 Washington 1+ 6.1 RV-AD Saranac River 15,000 14,625
1981 Washington 1+ 6.1 None Boquet River 14,960 14,586
1981 Washington 0+ 1.0 None Otter Creek 32,000 1,600
1981 Washington 0+ 1.0 None Lewis Creek 36,864 1,843
1981 Washington 1+ 6.0 None Lewis Creek 21,745 21,745
1981 Washington 1+ 6.0 None LaPlatte River 11,560 11,560
1982 Cayuga L./ Nashua 1+ 5.3 LV Saranac River 7,500 6,187
1982 Cayuga L./ Nashua 1+ 5.3 LV-AD Saranac River 2,500 2,063
1982 Cauuga L. 1+ 3.8 None Saranac River 10,000 9,500
1982 Washington 1+ 6.0 None Lewis Creek 17,903 17,903
1982 Memphremagog 1+ 6.0 RV Lewis Creek 2,100 2,100
1982 Washington 1+ 6.0 None LaPlatte River 3,000 3,000
1982 Washington 1+ 6.0 None Potash Brook 2,000 2,000
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1982 Washington 1+ 6.5 None Winooski River 9,805 9,805
1983 Michigan 1+ 4.0 None Lewis Creek 13,900 5,792
1983 Michigan 1+ 6.0 None Lewis Creek 5,000 5,000
1983 Michigan 1+ 5.0 None Winooski River 26,300 19,725
1984 Lake Ontario

 ( Wash. )
1+ 5.2 None Saranac River 17,470 15,111

1984 FL/Nashua 1+ 6.9 RV Saranac River 12,000 11,760
1984 FL/Nashua 1+ 6.9 RV Ausable River 7,000 6,860
1984 Finger Lakes 1+ 4.6 AD Ausable River 5,000 3,125
1984 Michigan 1+ 3.0 None Lewis Creek 15,000 5,000
1984 Michigan 1+ 2.0 None Winooski River 18,000 6,000
1985 Memphremagog 1+ 3.0 None Winooski River 19,000 9,500

Salmonid Stocking History for Lake Champlain, Steelhead Trout - 1972-1997 (continued).

                 Average      Number
 Stocking  Size              Number             Equivalent
    Year       Egg Source                   Age       (Inches)        Mark       Stocking Location                                                               Stocked             
Yearlings  

1985 Lake Ontario
( Wash. )

1+ 9.0 None Winooski River 200 200

1985 Lake Ontario
( Wash. )

1+ 5.4 None Boquet River 20,000 16,900

1985 Lake Ontario
( Wash. )

1+ 5.4 None Saranac River 30,000 25,350

1985 Lake Ontario 1+ 5.4 None Ausable River 15,000 12,675
1985 Finger Lakes

X Domestic 
0++ 3.3 None Ausable River 12,626 4,293

1985 Finger Lakes 0++ 2.5 None Ausable River 39,146 13,049
1986 Lake Ontario 0+ 1.0 None Ausable River 181,000 9,050
1986 Lake Ontario 1+ 5.8 None Ausable River 25,000 23,750
1986 Lake Ontario 1+ 5.8 None Saranac River 40,000 38,000
1987 Memphremagog 1+ 9.0 None Lewis Creek 14,800 14,800
1987 Lake Ontario 1+ 5.4 None Ausable River 16,500 13,860
1987 Lake Ontario 1+ 5.4 None Salmon River 5,500 4,620
1987 Lake Ontario 1+ 5.2 None Saranac River 25,000 20,375
1987 Lake Ontario 1+ 5.6 None Saranac River 24,500 21,683
1988 Memphremagog 1+ 6.0 None Lewis Creek 13,000 13,000 1

1988 Memphremagog 1+ 6.0 None Winooski River 11,056 11,056 1

1988 lake Ontario 1+ 5.4 None Ausable River 27,500 23,788
1988 Lake Ontario 1+ 5.4 None Salmon River 5,000 4,325
1988 Lake Ontario 1+ 5.4 None Saranac River 57,500 49,738
1989 Memphremagog 1+ 6.0 None Lewis Creek 8,000 8,000 1

1989 Memphremagog 1+ 6.0 None Winooski River 5,000 5,000 1

1989 Finger LakesHybrid 1+ 7.4 None Saranac River 10,000 9,950
1990 Memphremagog 1+ 4.9 None Lewis Creek 11,372 8,168
1990 Memphremagog 1+ 4.9 None Winooski River 7,000 6,930
1990 Finger Lake Wild 1+ 4.5 None Ausable River 15,000 9,375
1990 Finger Lake Hybrid 1+ 7.0 None Salmon River 6,000 5,970
1990 Finger Lake Wild 1+ 4.5 None Saranac River 45,000 28,125
1991 Memphremagog 1+ 4.0 None Lewis Creek 7,600 3,935
1991 Finger Lake Wild 1+ 4.0 None Ausable River 14,300 8,938
1991 Lake Ontario 0+ 2.0 None Ausable River 25,000 8,333
1991 Finger Lake Hybrid 1+ 7.0 None Salmon River 5,000 4,975
1991 Finger Lake Wild 1+ 4.0 None Saranac River 42,700 16,688
1991 Finger Lakes 1+ 7.0 None Saranac River 5,400 5,373
1992 Memphremagog 1+ 5.0-7.0 None Lewis Creek 32,693 32,693
1992 Memphremagog 2+ 18-30   Ad-Floy Winooski River 1,538 1,5382

1992 Lake Ontario 1+ 6.3 None Ausable River 15,000 14,863
1992 Lake Ontario 1+ 6.3 None Salmon River 5,000 4,954
1992 Lake Ontario 1+ 6.3 None Saranac River 45,000 44,591
1993 Lake Ontario 1+ 7.0 None Ausable River 14,700 14,700
1993 Lake Ontario 1+ 7.0 None Salmon River 4,900 4,900
1993 Lake Ontario 1+ 70 None Saranac River 44,100 44,100
1993 Memphremagog 1+ 7.7 None Otter Creek 3,000 3,000
1993 Memphremagog 1+ 9.0 None Lewis Creek 15,000 15,000
1993 Memphremagog 1+ 9.0 None LaPlatte River 5,000 5,000
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1993 Memphremagog 1+ 9.0 None Winooski River 32,850 32,850
1993 Memphremagog 1+ 9.0 None Grand Isle Hatchery Discharge 5,000 5,000
1994 Lake Ontario 1+ 6.0 None Saranac River 40,500 37,397
1994 Lake Ontario 1+ 6.0 None Salmon River 4,500 4,155
1994 Memphremagog 1+ 9.2 None Valntine Access 5,000 5,000
1994 Lake Ontario 1+ 6.0 None Ausable River 13,500 12,465
1994 Memphremagog 1+ 9.2 None LaPlatte River 5,020 5,020
1994 Memphremagog 1+ 8.9 None Winooski River 25,940 25,940
1994 Memphremagog 1+ 9.2 None Little Otter Creek 3,010 3,010
1994 Memphremagog 1+ 10.4 None Lewis Creek 8,900 8,900
1994 Memphremagog 1+ 9.2 None Lewis Creek 6,300 6,300
1995 Lake Ontario 1+ 6.0 None Saranac River 30,600 28,669
1995 Lake Ontario 1+ 6.0 None Salmon River 3,400 3,186
1995 Memphremagog 1+ 8.5 None Vantine Access 2,000 2,000
1995 Lake Ontraio 1+ 6.0 None Ausable River 7,000 6,559
1995 Memphremagog 1+ 8.4 None Winooski River 25,385 25,385
1995 Memphremagog 1+ 8.5 None LaPlatte River 2,000 2,000
1995 Memphremagog 1+ 9.0 None Lewis Creek 13,120 13,120

Salmonid Stocking History for Lake Champlain, Steelhead Trout - 1972-1997 (continued).

                 Average      Number
 Stocking  Size              Number             Equivalent
    Year       Egg Source                   Age       (Inches)        Mark       Stocking Location                                                               Stocked             
Yearlings  

1995 Memphremagog 1+ 9.0 None Little Otter Creek 2,000 2,000
1996 Memphremagog 1+ 7.7 None Hatchery Cove 4,002 4,002
1996 Skamania 1+ 5.9 None SaranacRiver 15,000 13,950
1996 Skamania 1+ 5.9 None Salmon River 1,000 930
1996 Skamania 1+ 5.9 None Ausable River 4,000 3,720
1996 Memphremagog 1+ 8.8 None Winooski River 4,832 4,832
1996 Memphremagog 1+ 7.7 None Winooski River 6,032 6,032
1996 Memphremagog 1+ 8.9 AD LaPlatte River 1,000 1,000
1996 Memphremagog 1+ 8.9 None Lewis Creek 6,050 6,050
1996 Memphremagog 1+ 9.1 AD Little Otter Creek 1,000 1,000
1997 Memphremagog 1+ 9.3 None Hatchery Cove 1,616 1,616
1997 Memphremagog 1 7.9 None Hatchery Cove 3,385 3,385
1997 Wytheville 1+ 9.9 None Hatchery Cove 270 2703

1997 Skamania 1+ 5.6 None Saranac River 15,000 13,040
1997 Skamania 1+ 5.6 None Salmon River 1,000 870
1997 Skamania 1+ 5.6 None Ausable River 4,000 3,478
1997 Memphremagog 1+ 7.9 None Winooski River 22,080 22,080
1997 Memphremagog 1+ 9.5 None Winooski River 4,620 4,620
1997 Memphremagog 1+ 9.5 None LaPlatte River 2,000 2,000
1997 Memphremagog 1+ 9.3 None Lewis Creek 21,640 21,640

Malletts Bay

1984 Michigan 1+ 4.0 AD LaMoille River 11,440 4,760
1985 Memphremagog 1+ 4.0 AD LaMoille River 10,000 7,500
1986 Memphremagog 1+ 5.5 AD LaMoille River 2,400 2,400
1986 Lake Ontario 1+ 6.0 None LaMoille River 3,051 3,051
1987 Lake Ontario 1+ 7.9 AD LaMoille River 10,500 10,500
1988 Memphremagog 1+ 6.0 None LaMoille River 11,220    11,220 1

1990 Memphremagog 1+ 5.1 None LaMoille River 5,000 4,950
1993 Memphremagog 1+ 8.8 None LaMoille River 5,000 5,000
1994 Memphremagog 1+ 9.0 None LaMoille River 8,118 8,118
1995 Memphremagog 1+ 8.5 None LaMoille River 9,520 9,520
1996 Memphremagog 1 7.7 None LaMoille River 5,000 5,000
1997 Memphremagog 1+ 9.4 None LaMoille River 3,375 3,375

Inland Sea

1982 Washington 1+ 6.0 None Mill River 2,000 2,000
1982 Washington 1+ 6.0 None Stone Bridge Brook 2,000 2,000
1983 Michigan 1+ 5.0 None Mill River 3,700 2,775
1984 Michigan 1+ 2.0 None Mill River 3,000 1,000
1985 Memphremagog 1+ 5.0 AD Mill River 3,000 2,250
1985 Lake Ontario 1+ 9.0 None Stone Bridge Brook 600 600
1987 Memphremagog 1+ 9.0 None Mill River 2,000 2,000
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1993 Memphremagog 1+ 7.7+ None Mill River 2,000 2,000
1994 Memphremagog 1+ 10.4 None Mill River 2,070 2,070
1995 Memphremagog 1+ 9.0 None Mill River 2,000 2,000
1996 Memphremagog 1+ 7.7 None Mill River 1,000 1,000
1997 Memphremagog 1+ 9.4 None Mill River 5,030 5,030
1997 Memphremagog 1+ 9.3 None Van Everest 1,700 1,700

South Lake

1977 Washinhton 1+ 4.7 RV Ticonderoga Creek 6,369  4,204
1978 Washimgton 1+ 6.4 AD Ticonderoga Creek 12,300 11,808
1980 Washington 1+ 5.9 LV Putnam Creek 10,000 9,600
1981 Washington 1+ 6.1 RV Putnam Creek 3,440 3,440
1985 Rainey B. 1+ 4.2 None Rainey Brook 1,720 860  

 Exact length data unavailable; 1:1 conversion rate assumed1

 Mainly 2 year old steelhead averaging 18.0 inches. Also a few older surplus broodstock up to 30.0 inches were stocked.2

 Surplus stocking of domestic rainbow trout, leftover after annual sportmens show.  These are not added in to the annual steelhead totals.3
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APPENDIX H

Standard Criteria for Classifying Sea Lamprey Marks 
on Lake Champlain Salmonids
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APPENDIX H

Standard Criteria for Classifying Lamprey Marks on Lake Champlain Salmonids

Stages of healing based upon criteria developed by the U.S. Fish and Wildlife Service personnel
at the Hammond Bay Biological Station (King and Edsall 1979).  Attack terminology after
Gersmehl and Chiotti (1983).

Type “A” Attack
Stages

of
Healing

Classification 
of Mark

Definition

I Fresh Wound A mark where the integument has been perforated;
musculature visible; the wound site has a pit or depression,
and is rough to touch.

II Healing Wound A mark still in early stages of healing which has been
glazed over with transparent tissue and is smooth to the
touch.

III Healing Wound A mark in later stages of healing in which repigmentation
is beginning but the underlying musculature is still visible.

IV Scar A mark in final stages of healing with the musculature no
longer visible; repigmentation is almost complete.  In the
most advanced phase, regenerated scales having a distorted
pattern, cover the affected area.

Type “B” Attack
Stages

of
Healing

Classification 
of Mark

Definition

I Hit A mark where the integument is abraided but not
perforated; scales missing, wound site rough to the touch.

II Hit Similar to Stage I, but the wound is smooth
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APPENDIX I

Salmonid Wounding Summary, 1982 - 1997
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Appendix I

Lake Trout, Landlocked Atlantic Salmon, Brown Trout and Rainbow Trout Sea Lamprey
Wounding Rates from 1982 - 1997

Glossary for sea lamprey wounding tables:

Zone: Location where sample occurred

Size Class:  Size increments of fish in millimeters (represents 4 inch intervals)

No. Fish: Number of fish in a size class or zone

No. Fish w/FW:  Number of fish with fresh wounds

No. Fish w/HW:  Number of fish with healing wounds

No. Fish w/W:  Number of fish with fresh wounds and healing wounds

No. Fish w/Scars:  Number of fish with scars

No. Fish w/Attacks:  Number of fish with fresh wounds, healing wounds and scars

No. Fish w/Hits:  Number of fish with hits

Wounds/100 Fish:  Number of fresh wounds and healing wounds per 100 fish

Attacks/100 Fish:  Number of fresh wounds, healing wounds, and scars per 100 fish

% Fish w/W:  Number of fish with fresh wounds and healing wounds expressed
as a 

percent

% Fish w/Attacks:  Number of fish with fresh wounds, healing wounds, and scars expressed
as a percent
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Lake Trout
  Summer Gillnetting

  1982 

  New York 

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 16 2 2 4 0 4 0 25 25 25 25

432-533 4 0 2 2 0 2 0 50 50 50 50

534-634 7 2 5 5 4 7 1 171 286 71 100

635-735 2 0 2 2 2 2 1 200 550 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 29 4 11 13 6 15 2 76 128 45 52

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 25 0 1 1 0 1 1 4 4 4 4

432-533 11 7 1 8 5 8 0 91 145 73 73

534-634 30 12 8 16 16 26 4 73 180 53 87

635-735 18 7 5 10 18 18 2 100 522 56 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 84 26 15 35 39 53 7 61 196 42 63

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 14 1 0 1 0 1 0 7 7 7 7

432-533 15 3 3 6 7 9 1 40 87 40 60

534-634 41 15 15 24 24 34 2 83 180 59 83

635-735 30 6 10 13 24 26 4 70 297 43 87

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 100 25 28 44 55 70 7 62 177 44 70
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Vermont

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 55 7 3 8 0 8 0 20 20 15 15

432-533 28 6 1 7 13 17 2 25 75 25 61

534-634 53 8 12 19 38 46 5 40 157 36 87

635-735 25 3 11 14 24 25 3 64 300 56 100

736-836 1 1 0 1 1 1 0 200 400 100 100

Total 162 25 27 49 76 97 10 35 120 30 60

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 13 1 0 1 0 1 0 8 8 8 8

432-533 16 4 3 5 6 10 0 44 81 31 63

534-634 44 15 7 21 34 37 2 52 186 48 84

635-735 12 4 1 5 12 12 1 42 300 42 100

736-836 2 0 0 0 2 2 0 0 550 0 100

Total 87 24 11 22 44 62 3 41 164 25 71

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 1 0 1 0 1 0 100 100 100 100

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 1 0 1 0 1 0 50 50 50 50

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 12 2 0 2 0 2 0 17 17 17 17

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 12 2 0 2 0 2 0 17 17 17 17
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  1983

  New York

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 92 20 13 26 8 28 1 50 60 28 30

432-533 19 3 6 9 5 10 5 53 95 47 53

534-634 23 5 14 16 18 21 6 91 257 70 91

635-735 17 1 12 12 15 17 6 82 294 71 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 151 29 45 63 46 76 18 60 121 42 50

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 38 2 2 4 0 4 0 13 13 11 11

432-533 29 2 5 7 4 7 3 31 72 24 24

534-634 38 6 13 16 25 31 8 58 166 42 82

635-735 53 12 31 37 46 53 18 117 404 70 100

736-836 1 0 1 1 1 1 0 100 700 100 100

Total 159 22 52 65 76 96 29 62 195 41 60

  Vermont

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 44 8 4 10 2 12 1 30 34 23 27

432-533 19 3 3 6 2 8 0 32 42 32 42

534-634 46 13 9 20 28 38 3 54 159 44 83

635-735 45 8 14 22 35 41 4 62 207 49 91

736-836 1 0 0 0 1 1 0 0 300 0 100

Total 155 32 30 58 68 100 8 46 124 37 65

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 109 14 7 21 3 24 3 22 25 19 22

432-533 33 9 1 9 5 12 2 42 64 27 36

534-634 30 8 9 16 16 23 5 57 140 53 77

635-735 36 8 14 21 27 33 4 67 239 58 92

736-836 3 1 1 2 3 3 0 67 333 67 100
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Total 211 40 32 69 54 95 14 38 88 33 45

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 3 1 0 1 0 1 0 33 33 33 33

432-533 1 1 0 1 0 1 1 100 100 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 4 2 0 2 0 2 1 50 50 50 50

  1984

  New York

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 76 6 11 16 10 22 3 30 47 21 29

432-533 30 2 5 7 15 18 3 27 87 23 60

534-634 21 4 7 9 16 19 6 62 186 43 90

635-735 32 3 14 17 30 31 11 72 416 53 97

736-836 1 0 0 0 1 1 1 0 400 0 100

Total 160 15 37 49 72 91 24 42 149 31 57

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 56 2 6 8 8 14 2 14 32 14 25

432-533 47 8 7 15 16 27 7 44 83 32 57

534-634 44 6 15 18 35 43 9 57 211 41 98

635-735 48 5 22 24 43 46 12 73 356 50 96

736-836 6 2 4 5 6 6 2 133 583 83 100

>836 1 0 1 1 1 1 0 300 600 100 100

Total 202 23 55 71 109 137 32 49 178 35 68

  Vermont

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 12 2 2 2 0 2 0 67 67 17 17

432-533 0 0 0 0 0 0 0 0 0 0 0
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534-634 1 1 0 1 0 1 0 100 100 100 100

635-735 1 0 1 1 0 1 0 100 100 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 14 3 3 4 0 4 0 71 71 29 29

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 4 1 3 3 0 3 0 175 175 75 75

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 1 0 1 1 0 1 1 100 100 100 100

635-735 1 0 1 1 1 1 0 300 400 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 7 1 5 5 1 5 1 143 157 71 71

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 99 12 15 23 2 25 1 29 31 23 25

432-533 59 10 10 19 12 29 1 36 58 32 49

534-634 69 11 20 26 41 50 5 46 145 38 72

635-735 97 8 38 42 76 83 8 58 228 43 86

736-836 8 0 2 2 6 7 0 38 238 25 88

Total 332 41 85 112 137 194 15 42 122 34 58

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 250 18 23 38 18 53 3 19 30 15 21

432-533 130 13 6 18 29 42 2 15 46 14 32

534-634 72 13 17 27 41 53 2 44 140 38 74

635-735 87 6 32 36 74 75 5 55 243 41 86

736-836 6 1 4 4 6 6 1 100 533 67 100

Total 545 51 82 123 168 229 13 28 88 23 42

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 4 0 0 0 0 0 0 0 0 0 0
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Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 11 0 0 0 0 0 0 0 0 0 0

432-533 3 0 0 0 0 0 0 0 0 0 0

534-634 1 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 15 0 0 0 0 0 0 0 0 0 0

  1985

  New York

Zone 3A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 56 5 3 7 0 7 4 27 27 13 13

432-533 10 3 1 3 4 5 3 40 80 30 50

534-634 9 1 5 5 6 8 2 78 178 56 89

635-735 10 4 8 9 9 10 1 200 500 90 100

736-836 1 0 1 1 1 1 1 200 600 100 100

Total 86 13 18 25 20 31 11 56 110 29 36

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 32 2 1 3 2 5 0 19 28 9 16

432-533 19 3 1 4 10 11 4 26 105 21 58

534-634 27 3 6 8 22 24 3 48 252 30 89

635-735 30 6 11 13 29 30 8 70 493 43 100

736-836 4 1 3 4 4 4 3 100 525 100 100

>836 0 0 0 0 0 0 0 0 0 0 0

Total 112 15 22 32 67 74 18 44 238 29 66

  Vermont

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 6 0 1 1 0 1 0 17 17 17 17
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432-533 4 1 1 2 2 2 0 50 100 50 50

534-634 5 0 1 1 3 4 0 40 100 20 80

635-735 3 2 2 3 3 3 0 133 400 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 15 3 5 7 8 10 0 60 147 47 67

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 5 1 2 2 0 2 0 60 60 40 40

534-634 3 0 1 1 1 2 0 33 66 33 67

635-735 3 0 2 2 2 2 0 133 267 67 67

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 12 1 5 5 3 6 0 67 108 42 50

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 26 9 7 14 0 14 0 81 81 54 54

432-533 25 7 3 9 9 15 0 40 92 36 60

534-634 58 10 14 23 30 42 3 43 117 40 72

635-735 35 6 14 17 30 30 5 74 234 49 86

736-836 3 0 1 1 3 3 0 67 267 33 100

Total 147 32 39 64 72 104 8 57 137 44 71

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 75 18 13 25 3 26 0 49 53 33 35

432-533 46 13 5 16 20 27 3 39 100 35 59

534-634 51 13 20 28 36 46 4 80 190 55 90

635-735 20 5 12 14 15 17 1 115 310 70 85

736-836 5 3 2 3 5 5 0 120 440 60 100

Total 197 52 52 86 79 121 8 63 136 44 61

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 4 1 1 1 0 1 0 50 50 25 25

432-533 0 0 0 1 0 0 0 0 0 0 0

534-634 5 0 3 3 3 4 1 67 133 60 80

635-735 1 0 1 1 1 1 0 100 200 100 100
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736-836 0 0 0 0 0 0 0 0 0 0 0

Total 10 1 5 5 4 6 1 70 110 50 60

  1986

  New York

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 73 11 4 13 3 14 2 26 30 18 19

432-533 14 4 4 6 8 9 1 71 150 43 64

534-634 15 6 2 7 13 13 3 53 260 47 87

635-735 7 3 4 5 7 7 1 100 443 71 100

736-836 1 0 1 1 1 1 0 100 800 100 100

Total 110 24 15 32 32 44 7 41 110 29 40

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 60 7 3 9 9 18 2 22 38 15 30

432-533 21 6 4 8 6 10 6 52 90 38 48

534-634 37 9 6 15 30 31 11 43 251 41 84

635-735 27 8 10 14 27 27 6 89 504 52 100

736-836 5 1 4 4 5 5 3 140 1040 80 100

Total 150 31 27 50 77 91 28 47 215 33 61

  Vermont

Zone 3A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 25 4 8 11 5 14 0 60 80 44 56

432-533 41 10 10 17 17 29 2 54 98 42 71

534-634 35 6 16 21 20 31 3 80 163 60 89

635-735 13 4 10 10 12 12 0 131 292 77 92

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 114 24 44 59 54 86 5 72 136 52 75
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Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 59 10 7 16 7 20 2 29 44 27 34

432-533 62 10 13 21 29 41 1 42 103 34 66

534-634 30 6 12 15 23 27 2 70 183 50 90

635-735 23 3 14 14 21 22 3 96 357 61 96

736-836 3 0 1 1 3 3 1 33 567 33 100

Total 177 29 47 67 83 113 9 49 138 38 64

  1987

  New York

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 87 8 1 9 2 10 4 10 13 10 12

432-533 22 6 0 6 6 11 5 27 73 27 50

534-634 13 1 1 2 10 10 4 15 185 15 77

635-735 11 0 1 1 9 10 5 9 182 9 91

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 133 15 3 18 27 41 16 14 53 14 31

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 36 5 2 7 4 9 2 25 39 19 25

432-533 21 4 1 5 12 14 4 29 129 24 67

534-634 26 5 2 7 16 18 2 27 158 27 69

635-735 18 1 6 7 17 17 6 61 467 39 94

736-836 2 0 0 0 2 2 1 0 400 0 100

Total 103 15 11 26 35 60 15 32 169 25 58

  Vermont

Zone 3A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 37 5 1 6 8 14 2 16 41 16 38

432-533 61 20 4 24 27 41 4 43 113 39 67

534-634 50 13 12 22 41 45 13 60 224 44 90

635-735 48 8 22 26 43 46 11 83 363 54 96

736-836 1 0 1 1 4 1 1 100 500 100 100

Total 197 46 40 79 123 147 31 52 190 40 75
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Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 61 14 3 17 13 26 4 33 56 28 43

432-533 82 19 8 24 34 49 8 35 106 29 60

534-634 45 9 10 17 33 38 9 49 207 38 84

635-735 30 3 17 19 29 30 7 123 433 63 100

736-836 5 1 4 4 5 5 1 100 580 80 100

Total 223 46 42 81 114 148 29 51 167 36 66

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 8 2 2 3 0 3 0 50 50 38 38

432-533 4 1 1 2 0 2 0 50 50 50 50

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 12 3 3 5 0 5 0 50 50 42 42

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 14 4 3 6 0 6 0 57 57 43 43

432-533 3 1 0 1 0 1 1 33 33 33 33

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 17 5 3 7 0 7 1 53 53 41 41

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 0 0 0 0 0 0 0

  1988
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  New York

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 66 2 7 9 3 11 2 18 24 14 17

432-533 47 8 8 15 20 31 5 36 94 32 66

534-634 35 6 8 13 27 30 8 40 203 37 86

635-735 7 1 1 2 7 7 2 29 371 29 100

736-836 1 0 0 0 1 1 0 0 800 0 100

Total 156 17 24 39 58 80 17 29 106 25 51

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 30 0 2 2 5 6 2 7 23 7 20

432-533 50 0 6 6 20 22 9 12 84 12 44

534-634 38 1 11 12 31 35 6 39 245 32 92

635-735 38 0 22 22 38 38 9 87 511 58 100

736-836 9 0 4 4 9 9 4 56 889 44 100

Total 245 1 45 46 103 110 30 25 170 19 45

  Vermont

Zone 2B 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 5 0 1 1 1 1 0 20 60 20 20

432-533 4 0 1 1 2 3 0 25 125 25 75

534-634 10 2 5 7 7 9 0 80 240 70 90

635-735 2 0 2 2 2 2 1 300 700 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 21 2 9 11 12 15 1 76 219 52 71

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 32 4 3 7 7 12 2 22 44 22 38

432-533 81 19 11 28 40 51 3 42 126 35 63

534-634 76 16 13 26 57 64 4 43 201 34 84

635-735 40 4 15 15 38 38 6 55 308 38 95

736-836 6 0 4 4 6 6 0 183 650 67 100

Total 235 43 46 80 148 171 154 46 183 34 73
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Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 32 5 4 8 2 9 0 31 38 25 28

432-533 65 10 13 22 26 40 1 35 94 34 62

534-634 61 8 21 26 46 52 4 54 118 43 85

635-735 43 6 28 30 41 42 2 109 351 70 98

736-836 6 1 5 5 6 6 1 166 567 83 100

Total 207 30 71 91 121 149 8 59 182 44 72

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 3 2 1 2 0 2 0 100 100 67 67

432-533 4 0 0 0 2 2 0 0 50 0 50

534-634 1 0 0 0 1 1 0 0 100 0 100

635-735 2 0 0 0 2 2 1 0 200 0 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 10 2 1 2 5 7 1 30 90 20 70

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 5 1 0 1 0 1 1 20 20 20 20

432-533 8 2 0 2 4 5 1 25 75 25 63

534-634 1 1 0 1 0 1 0 100 100 100 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 14 4 0 4 4 7 2 29 57 29 50

  1989

  New York

Zone 3A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 130 3 11 13 11 20 7 14 23 10 15

432-533 23 0 8 8 10 13 1 48 148 35 57

534-634 29 2 9 11 25 26 7 41 290 38 90

635-735 11 0 4 4 11 11 5 45 745 36 100
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736-836 3 0 1 1 3 3 1 33 800 33 100

Total 196 5 33 37 60 73 21 24 130 19 37

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 38 1 2 3 5 7 2 16 32 8 18

432-533 31 4 6 9 12 15 4 39 123 29 48

534-634 48 5 14 19 41 43 10 48 258 40 90

635-735 45 2 12 14 44 44 17 51 502 31 98

736-836 6 0 3 3 6 6 5 83 817 50 100

Total 168 12 37 48 108 115 38 41 267 29 68

  Vermont

Zone 3A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 24 1 2 3 1 3 0 13 17 13 13

432-533 34 10 3 13 9 16 0 38 82 38 47

534-634 83 14 23 35 63 71 6 49 222 42 86

635-735 41 3 11 13 40 40 7 44 344 32 98

736-836 5 0 2 2 5 5 0 60 420 40 100

Total 187 28 41 66 118 135 13 42 202 35 72

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 18 2 0 2 0 2 0 28 28 11 11

432-533 31 6 0 6 11 16 1 23 71 19 52

534-634 51 5 21 24 31 44 8 67 198 47 86

635-735 37 6 17 22 35 35 5 95 432 59 95

736-836 5 0 4 4 4 5 1 140 540 80 100

Total 142 19 42 58 81 102 15 62 222 41 72

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 3 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 1 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0
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736-836 0 0 0 0 0 0 0 0 0 0 0

Total 6 0 0 0 0 0 0 0 0 0 0

  1990

  New York

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 56 9 3 11 1 11 3 29 32 20 20

432-533 36 13 4 16 17 24 5 61 122 44 67

534-634 39 10 9 18 31 35 6 62 262 46 90

635-735 33 6 15 18 31 33 5 79 352 55 100

736-836 2 0 1 1 2 2 1 50 550 50 100

Total 166 38 32 64 82 105 20 54 175 39 63

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 38 3 1 4 1 4 0 11 13 11 11

432-533 26 3 4 7 13 16 3 27 115 27 62

534-634 85 22 30 46 67 78 17 76 244 54 92

635-735 57 13 25 32 54 56 17 79 400 56 98

736-836 7 3 5 7 7 7 2 143 514 100 100

Total 213 44 65 96 142 161 39 62 238 45 76

  Vermont

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 10 0 0 0 0 0 0 0 0 0 0

432-533 4 0 1 1 1 2 1 25 50 25 50

534-634 8 0 4 4 6 7 1 50 200 50 88

635-735 2 0 2 2 2 2 1 200 450 100 100

736-836 2 0 1 1 2 2 0 50 700 50 100

Total 26 0 8 8 11 13 3 38 158 31 50

Zone 2C

Size Class  No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 9 0 0 0 1 1 0 0 11 0 11

432-533 7 0 0 0 3 3 0 0 71 0 43
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534-634 24 2 6 7 18 20 1 42 242 29 83

635-735 20 3 10 12 18 19 2 90 345 60 95

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 60 5 16 19 40 43 3 47 222 32 72

Zone 3A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 26 3 4 6 5 10 0 35 58 23 39

432-533 47 12 6 14 26 34 1 43 140 30 72

534-634 128 29 44 65 109 117 7 65 263 51 91

635-735 85 16 34 41 78 81 10 80 371 48 95

736-836 2 0 2 2 2 2 0 300 1100 100 100

Total 288 60 90 128 220 244 18 65 262 44 85

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 53 7 1 7 2 9 0 15 19 13 17

432-533 75 12 14 22 29 42 4 36 97 29 56

534-634 138 22 60 75 114 123 17 77 249 54 89

635-735 94 11 49 52 92 93 20 84 396 55 99

736-836 7 2 5 6 7 7 1 129 657 86 100

Total 367 54 129 162 244 274 42 62 241 44 75

   

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 21 2 1 2 3 5 1 14 38 10 24

432-533 20 3 4 5 10 14 3 45 135 25 70

534-634 19 3 12 14 16 19 1 105 305 74 100

635-735 12 4 7 8 10 11 1 108 408 67 92

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 72 12 24 29 39 49 6 63 197 40 68

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 7 0 1 1 0 1 0 14 14 14 14

432-533 5 1 1 2 5 5 0 40 240 40 100

534-634 3 1 2 3 2 3 1 100 300 100 100
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635-735 3 0 2 2 3 3 1 100 400 67 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 18 2 6 8 10 12 2 50 189 44 67

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 8 1 2 3 0 3 1 38 38 38 38

432-533 1 1 0 1 1 1 0 100 300 100 100

534-634 2 2 0 2 2 2 0 100 250 100 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 11 4 2 6 3 6 1 55 100 55 55

  1991

  New York

Zone 3A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 22 1 0 1 1 2 0 5 9 5 9

432-533 15 3 3 6 5 9 5 47 87 40 60

534-634 30 8 7 12 20 24 15 57 167 40 80

635-735 18 5 5 8 15 16 12 67 233 44 89

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 85 17 15 27 41 51 32 44 126 32 60

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 9 2 0 2 0 2 0 22 22 22 22

432-533 8 0 1 1 2 3 3 13 50 13 38

534-634 32 7 15 18 30 31 11 78 250 56 97

635-735 50 10 20 28 38 47 19 78 276 56 94

736-836 4 1 3 3 3 4 3 100 214 75 100

Total 106 20 39 52 73 87 36 70 225 49 82

  Vermont
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Zone 2B 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 17 0 2 2 2 3 0 12 29 12 18

432-533 3 1 1 1 2 3 0 67 133 33 100

534-634 22 4 3 7 14 15 2 50 195 32 68

635-735 15 6 6 10 12 14 0 120 340 67 93

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 57 11 12 20 30 35 2 58 181 35 61

Zone 2C 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 5 0 1 1 4 2 0 20 100 20 40

432-533 4 0 1 1 2 2 0 25 100 25 50

534-634 10 4 3 5 9 9 1 70 270 50 90

635-735 20 5 7 10 17 18 2 70 335 50 90

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 39 9 12 17 32 31 3 59 264 44 80

Zone 3A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 15 1 1 2 1 3 1 13 20 13 20

432-533 12 1 1 2 5 7 2 17 92 17 58

534-634 77 9 28 35 54 63 24 61 192 46 82

635-735 83 14 44 51 66 77 36 106 299 61 93

736-836 3 2 1 2 3 3 1 200 700 67 100

Total 190 27 75 92 129 153 64 76 227 48 81

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 25 3 1 4 2 6 1 28 36 16 24

432-533 24 5 0 5 9 12 4 25 75 21 50

534-634 70 17 25 39 49 62 30 67 181 56 89

635-735 65 19 18 33 53 58 26 78 246 51 89

736-836 9 3 6 8 9 9 3 200 567 89 100

Total 193 47 50 89 122 147 64 67 189 46 76

   

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 13 0 0 0 0 0 4 0 0 0 0

432-533 3 1 1 2 1 2 1 67 100 67 67
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534-634 8 1 4 4 5 6 5 63 200 50 75

635-735 6 2 2 3 6 6 3 67 317 50 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 30 4 7 9 12 14 13 37 127 30 47

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 10 1 0 1 0 1 2 10 10 10 10

432-533 6 2 1 3 2 5 2 50 83 50 83

534-634 4 2 2 3 3 4 3 100 200 75 100

635-735 4 2 2 3 2 3 4 100 150 75 75

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 24 7 5 10 7 13 11 50 83 42 54

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 11 4 0 4 0 4 1 36 36 36 36

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 2 0 1 1 1 2 2 50 100 50 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 13 4 1 5 1 6 3 38 46 39 46

  1992

  New York

Zone 3A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 52 1 2 2 4 5 2 6 17 4 10

432-533 36 4 1 5 14 16 2 14 72 14 44

534-634 38 1 4 5 32 35 5 13 226 13 92

635-735 67 4 16 18 66 66 7 43 427 27 99

736-836 6 0 3 3 6 6 1 50 500 50 100
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>836 1 0 1 1 1 1 1 100 600 100 100

Total 200 10 27 34 123 129 18 23 222 17 65

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 50 1 2 3 3 6 0 6 22 6 12

432-533 39 2 0 2 14 15 2 5 6 5 39

534-634 40 7 7 14 38 38 3 38 308 35 95

635-735 123 6 30 35 121 123 14 33 520 29 100

736-836 18 1 7 8 18 18 2 67 978 44 100

Total 270 17 46 62 194 200 21 27 360 23 74

  Vermont 

Zone 2B 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 19 0 3 3 0 3 1 16 16 16 16

432-533 20 0 2 2 4 6 4 15 35 10 30

534-634 24 0 6 6 11 14 17 33 96 25 58

635-735 30 0 5 5 20 21 26 37 143 17 70

736-836 1 0 1 1 1 1 1 300 500 100 100

Total 94 0 17 17 36 45 49 30 86 18 48

Zone 2C 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 3 0 0 0 0 0 1 0 0 0 0

432-533 8 0 0 0 2 2 3 0 25 0 25

534-634 25 0 3 3 18 15 9 12 84 12 60

635-735 35 1 4 5 27 27 21 17 143 14 77

736-836 1 0 1 1 1 1 0 100 300 100 100

Total 72 1 8 9 48 45 34 14 106 13 63

Zone 3A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 27 2 1 3 4 6 1 11 33 11 22

432-533 25 0 1 1 8 8 4 4 44 4 32

534-634 61 3 5 8 37 39 19 15 133 13 64

635-735 105 5 25 30 89 90 39 33 248 29 86

736-836 8 0 2 2 5 6 4 25 275 25 75
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Total 226 10 34 44 143 149 67 22 169 20 66

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 28 2 0 2 3 4 0 7 18 7 14

432-533 44 0 1 1 13 13 3 2 41 2 30

534-634 47 2 9 10 30 33 7 26 138 21 70

635-735 99 3 23 24 86 89 34 29 263 24 90

736-836 5 0 1 1 4 4 2 20 180 20 80

Total 223 7 34 38 136 143 46 20 160 17 64

   

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 8 0 1 1 2 2 0 25 88 13 25

432-533 5 1 2 3 1 3 0 60 80 60 60

534-634 6 2 0 2 6 6 0 33 283 33 100

635-735 4 0 0 0 4 4 1 0 150 0 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 23 3 3 6 13 15 1 30 148 26 65

Zone 4A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 6 1 0 1 0 1 0 17 17 17 17

432-533 4 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 1 0 0 0 1 1 0 0 100 0 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 11 1 0 1 1 2 0 9 18 9 18

Zone 4B 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 4 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 4 0 0 0 0 0 0 0 0 0 0
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  1993

  New York

Zone 3A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 100 3 0 3 1 4 0 3 6 3 4

432-533 18 0 2 2 6 8 0 11 61 11 44

534-634 29 5 6 10 19 22 1 55 217 34 76

635-735 37 5 17 18 36 37 3 97 546 49 100

736-836 3 0 2 2 3 3 1 100 600 67 100

Total 187 13 27 35 65 74 5 32 160 19 40

Zone 3B

Size Class  No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 71 2 5 7 2 8 2 11 16 10 11

432-533 43 2 5 6 13 18 3 16 58 14 42

534-634 35 5 6 9 24 28 4 31 149 26 80

635-735 94 11 46 52 86 92 17 81 387 55 98

736-836 8 0 5 5 8 8 2 63 588 63 100

Total 251 20 67 79 133 154 28 43 199 31 61

  Vermont

Zone 2B 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 12 0 2 0 2 2 2 0 0 0 17

432-533 9 0 3 1 2 2 3 11 11 11 22

534-634 9 0 4 2 2 2 4 89 133 22 22

635-735 26 6 13 11 10 10 13 92 196 42 38

736-836 1 0 0 0 0 0 0 0 0 0  0  

Total 57 6 22 14 16 16 22 58 112 25  28 

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 4 0 0 0 0 0 0 0 0 0 0

432-533 6 0 0 0 1 1 0 0 67 0 17

534-634 5 0 2 2 4 5 0 40 140 40 100

635-735 33 0 18 18 23 28 6 79 197 55 85



Appendix I - 24

736-836 1 0 1 1 1 1 0 100 300 100 100

Total 49 0 21 21 29 35 6 59 161 43 71

Zone 3A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 25 0 1 1 0 1 1 4 4 4 4

432-533 48 2 4 5 11 14 4 13 38 10 29

534-634 46 0 13 13 26 32 7 35 126 28 70

635-735 159 8 61 67 118 130 18 54 203 42 82

736-836 5 0 3 3 4 5 1 100 300 60 100

Total 283 10 82 89 159 182 31 40 147 61 64

Zone 3B 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 111 3 4 7 3 9 2 6 9 6 8 

432-533 55 3 3 6 16 21 7 11 45 11 38

534-634 65 1 12 13 35 38 8 25 108 20 58

635-735 142 7 44 47 116 121 21 47 251 33 85

736-836 11 1 6 6 10 11 2 82 418 55 100

Total 384 15 69 79 180 200 40 27 132 21 52

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 21 0 0 0 1 1 0 0 5 0 5

432-533 23 0 0 0 7 7 0 0 35 0 30

534-634 15 3 4 6 8 11 0 60 120 40 73

635-735 12 2 4 4 11 11 5 92 317 33 92

736-836 3 0 1 1 3 3 1 33 300 33 100

Total 74 5 9 11 30 33 6 28 100 15 45

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 10 1 0 1 0 1 1 10 10 10 10

432-533 10 0 0 0 1 1 1 0 20 0 10

534-634 7 0 3 3 3 6 1 57 143 43 86

635-735 4 0 3 3 2 3 0 125 350 75 75
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736-836 0 0 0 0 0 0 0 0 0 0 0

Total 31 1 6 7 6 11 3 32 87 23 35

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 0 0 0 0 0 0 0 0 0 0

432-533 6 0 0 0 1 1 0 0 17 0 17

534-634 1 0 0 0 1 1 0 0 200 0 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 9 0 0 0 2 2 0 0 33 0 22

  1994

  New York

Zone 3A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 119 1 4 5 1 6 1 6 7 4 5

432-533 43 4 5 8 9 16 3 23 49 19 37

534-634 39 5 12 16 13 24 2 46 103 41 62

635-735 23 3 11 14 22 23 4 83 378 61 100

736-836 6 1 3 4 6 6 0 67 450 67 100

Total 230 14 35 47 51 75 10 25 80 20 33

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 77 0 0 0 3 3 0 0 4 0 4

432-533 68 5 3 8 17 21 3 12 44 12 31

534-634 75 10 18 27 56 60 12 47 185 36 80

635-735 80 7 34 40 78 79 12 69 491 50 99

736-836 19 2 10 11 19 19 4 111 647 58 100

Total 319 24 65 86 173 182 31 37 216 27 57

  Vermont

Zone 2B 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 19 1 0 1 0 1 0 5 5 5 5

432-533 5 1 0 1 3 3 0 20 100 20 60
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534-634 5 0 0 0 1 1 0 0 20 0 20

635-735 13 0 0 2 9 9 1 15 154 15 69

736-836 1 0 0 0 1 1 1 0 100 0 100

Total 43 2 0 4 14 15 2 9 65 9 35

Zone 2C 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 7 0 0 0 0 0 0 0 0 0 0

432-533 3 0 0 0 1 1 0 0 33 0 33

534-634 8 1 1 2 3 4 1 25 150 25 50

635-735 20 0 4 4 13 15 4 20 125 20 75

736-836 2 0 0 0 2 2 1 0 250 0 100

Total 40 1 5 6 19 22 6 15 108 15 55

Zone 3A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 53 2 1 3 2 5 2 8 13 6 9

432-533 48 1 1 2 10 10 2 4 35 4 21

534-634 62 7 17 23 28 35 10 47 124 37 57

635-735 107 6 32 35 91 95 19 57 267 33 89

736-836 11 0 4 4 9 9 4 36 345 36 82

Total 281 16 55 67 140 154 37 36 151 24 55

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 95 2 5 6 6 10 3 7 16 6 11

432-533 120 6 11 17 24 38 9 17 47 14 32

534-634 97 8 18 26 48 58 12 31 118 27 60

635-735 109 6 45 46 90 92 21 64 279 42 84

736-836 17 1 10 11 17 17 6 118 482 65 100

Total 438 23 89 106 185 215 51 34 130 24 49

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 24 1 1 2 0 2 1 13 13 8 8

432-533 23 3 5 8 2 10 2 39 52 35 44

534-634 16 1 5 6 9 12 1 56 175 38 75
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635-735 13 2 6 7 11 13 3 115 362 54 100

736-836 1 0 0 0 1 1 0 0 500 0 100

Total 77 7 17 23 23 38 7 47 123 30 49

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 13 2 0 2 0 2 1 15 15 15 15

432-533 8 2 1 2 0 2 0 38 38 25 25

534-634 8 0 2 2 5 5 1 25 163 25 63

635-735 5 0 2 2 3 4 1 60 160 40 80

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 34 4 5 8 8 13 3 29 76 24 38

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 7 1 0 1 0 1 0 14 14 14 14

432-533 4 0 0 0 0 0 0 0 0 0 0

534-634 4 1 1 2 2 2 1 50 100 50 50

635-735 1 0 1 1 1 1 1 100 400 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 16 2 2 4 3 4 2 25 56 25 25

  1995

  New York

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 127 2 2 4 2 6 0 3 6 3 5

432-533 52 5 2 7 13 18 3 13 42 14 35

534-634 73 8 12 19 47 56 3 30 151 26 77

635-735 53 3 20 23 51 51 4 55 383 43 96

736-836 3 1 1 2 3 3 0 66 700 67 100

Total 308 19 37 55 116 134 10 21 118 18 44
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Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 58 0 2 2 1 3 0 3 5 3 5

432-533 48 4 8 11 9 17 0 25 50 23 35

534-634 92 13 25 36 60 71 3 49 166 39 77

635-735 79 10 32 37 72 75 12 75 377 47 95

736-836 10 2 4 6 10 10 2 100 730 60 100

Total 287 29 71 92 152 176 17 45 192 32 61

  Vermont

Zone 2B 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 14 0 1 1 0 1 0 7 7 7 7

432-533 7 0 1 1 0 1 0 29 29 14 14

534-634 16 0 5 5 5 10 0 31 69 31 63

635-735 10 0 5 5 7 9 0 100 190 50 90

736-836 2 0 1 1 2 2 0 100 400 50 100

Total 49 0 13 13 14 23 0 41 84 27 47

Zone 2C 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 5 0 0 0 0 0 0 0 0 0 0

432-533 4 0 0 0 0 0 0 0 0 0 0

534-634 10 0 1 1 4 5 0 40 120 10 50

635-735 14 1 5 6 9 13 0 71 200 43 93

736-836 3 0 0 0 3 3 1 0 433 0 100

Total 36 1 6 7 16 21 1 39 147 19 58

Zone 3A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 15 1 0 1 1 2 0 7 13 7 13

432-533 44 2 3 5 8 12 4 14 39 11 27

534-634 73 5 10 14 29 39 7 26 93 19 53

635-735 78 8 25 33 57 66 8 50 203 42 85

736-836 12 0 5 5 9 12 2 42 283 42 100

Total 222 16 43 58 104 131 21 32 126 26 59

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks
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0-431 51 1 1 2 1 2 1 4 6 4 4

432-533 68 0 7 7 12 15 2 12 32 10 22

534-634 131 7 15 22 70 81 15 18 104 17 62

635-735 78 2 20 22 60 67 11 40 240 28 86

736-836 13 0 3 3 8 10 2 31 192 23 77

Total 341 10 46 56 151 175 31 20 109 16 51

   

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 22 0 0 0 1 1 1 0 5 0 5

432-533 13 0 1 1 3 3 1 8 54 8 23

534-634 12 0 1 1 6 7 2 17 100 8 58

635-735 6 0 0 0 5 5 1 0 200 0 83

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 53 0 2 2 15 16 5 6 58 4 30

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 9 0 0 0 0 0 0 0 0 0 0

432-533 5 0 0 0 2 2 0 0 40 0 40

534-634 9 0 3 3 3 5 1 44 89 33 56

635-735 3 0 1 1 2 2 0 33 167 33 67

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 26 0 4 4 7 9 1 19 58 15 35

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 10 1 0 1 0 1 0 10 10 10 10

432-533 5 1 0 1 0 1 0 40 40 20 20

534-634 8 0 0 0 4 4 0 0 75 0 50

635-735 3 0 0 0 1 1 1 0 133 0 33

736-836 1 0 0 0 0 0 0 0 0 0 0

Total 27 2 0 2 5 7 1 11 48 7 26

  1996
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  New York

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 158 11 1 12 3 14 0 9 11 8 9

432-533 122 17 15 30 21 47 3 30 50 25 39

534-634 178 20 43 58 99 123 22 43 147 33 69

635-735 111 10 43 48 94 103 14 73 319 43 93

736-836 13 0 5 5 12 13 3 69 569 39 100

Total 582 58 107 153 229 300 42 37 132 26 52

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 99 1 3 4 5 9 4 4 9 4 9

432-533 142 10 7 15 13 24 6 14 28 11 17

534-634 194 29 48 64 100 125 32 50 141 33 64

635-735 164 20 71 79 135 151 18 73 283 48 92

736-836 25 3 16 16 24 25 2 108 676 64 100

Total 624 63 145 178 277 334 62 43 153 29 54

  Vermont

Zone 2B 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 18 0 1 1 2 3 0 6 25 6 17

432-533 25 1 1 2 7 9 1 8 40 8 36

534-634 19 0 1 1 11 11 2 5 126 5 58

635-735 10 0 2 2 10 10 1 20 270 20 100

736-836 6 0 2 5 0 5 2 33 450 83 83

Total 78 1 7 11 30 38 6 10 118 14 49

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 12 0 0 0 1 1 0 0 8 0 8

432-533 9 0 2 2 1 2 0 22 33 22 22

534-634 37 1 6 7 17 21 3 22 100 19 57

635-735 32 3 2 5 20 23 3 25 153 16 72

736-836 6 0 2 2 5 6 0 50 233 33 100

Total 96 4 12 16 44 53 6 22 108 17 55
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Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 40 0 0 0 1 1 2 0 3 0 3

432-533 52 1 6 6 18 20 0 14 52 12 39

534-634 136 4 19 23 65 77 9 18 94 17 57

635-735 142 11 23 34 105 115 9 31 207 24 81

736-836 21 2 3 5 19 19 0 24 348 24 91

Total 391 18 51 68 208 232 20 21 134 17 59

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 127 5 1 6 3 9 1 5 7 5 7

432-533 83 4 2 6 18 22 0 7 37 7 27

534-634 145 9 15 22 80 90 16 17 106 15 62

635-735 177 4 37 41 140 147 17 32 210 23 83

736-836 22 0 4 27 20 21 4 27 305 123 96

Total 554 22 59 102 261 289 38 18 114 18 52

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 27 1 1 2 1 3 0 7 15 7 11

432-533 14 1 0 1 1 1 1 7 14 7 7

534-634 23 3 2 5 14 16 3 30 113 22 70

635-735 35 4 6 10 32 34 3 31 240 29 97

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 99 9 9 18 48 54 7 21 117 18 55

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 12 0 0 0 0 0 0 0 0 0 0

432-533 7 0 0 0 0 0 1 0 0 0 0

534-634 11 4 1 5 2 8 2 45 118 46 73

635-735 10 0 4 4 10 10 0 60 390 40 100

736-836 1 0 0 0 1 1 0 0 100 0 100

Total 41 4 5 9 13 19 3 27 129 22 46
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Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 12 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 1 1 0 0 50 0 50

534-634 3 0 0 0 1 1 0 0 33 0 33

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 17 0 0 0 2 2 0 0 12 0 12

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 1 0 1 1 1 0 100 200 100 100

635-735 1 0 0 0 1 1 0 0 100 0 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 1 0 1 2 2 0 50 150 50 100

  1997

  New York

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 91 8 2 9 1 10 2 11 12 10 11

432-533 63 12 11 21 13 29 5 38 64 33 46

534-634 80 13 27 36 35 54 6 65 134 45 68

635-735 74 5 41 44 59 70 14 84 264 59 95

736-836 12 1 4 4 12 12 3 75 450 33 100

Total 320 39 85 114 120 175 30 49 127 36 55

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 69 3 2 5 1 6 2 7 9 7 9

432-533 64 5 8 13 15 23 4 20 48 20 36

534-634 102 11 40 48 65 84 12 61 168 47 82

635-735 119 17 60 68 97 109 17 91 293 57 92

736-836 20 1 12 12 19 19 6 105 500 60 95

Total 374 37 122 146 197 241 41 56 176 39 64
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  Vermont

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 9 0 0 0 0 0 0 0 0 0 0

432-533 4 1 0 1 1 1 1 25 50 25 25

534-634 11 0 2 2 7 8 0 55 155 18 73

635-735 14 1 6 6 11 11 1 71 236 43 79

736-836 4 2 2 3 4 4 1 125 450 75 100

Total 42 4 10 12 23 24 3 52 167 29 57

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 8 1 0 1 1 2 0 13 25 13 25

432-533 5 0 5 5 2 5 0 100 140 100 100

534-634 13 1 6 7 9 10 0 69 208 54 77

635-735 16 3 12 12 12 15 4 169 375 75 94

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 42 5 23 25 24 32 4 100 229 60 76

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 32 0 1 1 1 2 2 3 6 3 6

432-533 25 0 2 2 5 6 3 8 32 8 24

534-634 50 0 19 19 22 35 2 62 128 38 70

635-735 73 7 36 40 55 68 9 82 244 55 93

736-836 11 2 5 7 10 10 0 91 318 64 91

Total 191 9 63 69 93 121 16 54 150 36 63

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 84 1 3 4 2 6 5 5 7 5 7

432-533 89 1 7 8 20 25 2 9 37 9 28

534-634 91 6 22 25 44 55 5 44 120 27 60

635-735 118 7 61 64 82 104 13 90 213 54 88

736-836 11 1 9 9 10 11 0 145 364 82 100
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Total 393 16 102 110 158 201 25 44 112 28 51

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 21 2 2 3 0 3 0 24 24 14 14

432-533 18 1 1 2 4 6 1 11 33 11 33

534-634 23 2 3 4 10 13 2 22 74 17 57

635-735 21 3 9 11 20 21 1 71 271 52 100

736-836 3 0 0 0 3 3 0 0 233 0 100

Total 86 8 15 20 37 46 4 31 107 23 53

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 25 0 0 0 1 1 1 0 8 4 0

432-533 18 0 3 3 6 7 1 17 56 17 39

534-634 17 2 3 4 9 11 0 29 88 24 65

635-735 17 1 6 7 12 13 0 41 159 41 76

736-836 2 0 0 0 1 1 0 0 100 0 50

Total 79 3 12 14 29 33 2 19 71 18 42

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 16 1 2 3 0 3 1 19 19 19 19

432-533 16 1 1 2 5 6 0 19 69 13 38

534-634 10 0 2 2 8 9 1 20 140 20 90

635-735 9 0 2 2 8 8 2 44 233 22 89

736-836 2 0 0 0 2 2 0 0 650 0 100

Total 53 2 7 9 23 28 4 23 117 17 53

  Summer Creel Survey

  1990

  Vermont
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Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 3 0 0 0 0 0 0 33 133 0 0

534-634 7 3 5 6 6 7 0 129 300 86 100

635-735 4 1 4 4 4 4 0 225 375 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 14 4 9 10 10 11 0 136 286 71 79

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 3 0 2 2 3 3 0 67 267 67 100

635-735 1 0 1 1 1 1 0 100 500 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 4 0 3 3 4 4 0 75 325 75 100

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 5 0 1 1 2 3 0 20 60 20 60

534-634 10 0 3 3 7 7 3 40 190 30 70

635-735 4 1 1 1 3 3 0 75 200 25 75

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 19 1 5 5 12 13 3 42 158 26 68

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 5 2 0 2 1 3 0 40 60 40 60

432-533 67 12 17 23 25 41 5 55 112 34 61

534-634 96 23 41 58 71 86 12 82 218 60 90

635-735 46 10 24 30 42 46 6 104 354 65 100

736-836 2 2 2 2 2 2 0 200 550 100 100

Total 216 49 84 115 141 178 23 79 213 53 82

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 1 1 0 0 100 0 100
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534-634 1 0 0 0 1 1 0 0 100 0 100

635-735 1 0 1 1 1 1 0 400 1000 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 0 1 1 3 3 0 133 400 33 100

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 1 0 1 1 1 1 0 300 400 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 1 1 1 1 0 300 400 100 100

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 4 0 0 0 3 3 1 0 150 0 75

534-634 12 0 3 3 10 10 0 33 258 25 83

635-735 8 1 4 4 8 8 2 138 413 50 1

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 24 1 7 7 21 21 3 63 292 29 88

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 3 1 0 1 1 1 0 33 67 33 33

432-533 38 5 8 12 15 21 1 40 118 32 55

534-634 74 11 36 42 53 65 4 87 238 57 88

635-735 27 9 20 24 25 27 2 137 389 89 1

736-836 1 0 0 0 1 1 0 0 300 0 1

Total 143 26 64 79 95 115 7 81 232 55 80

  1991

  Vermont



Appendix I - 37

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 14 0 2 2 12 12 3 14 179 14 86

534-634 36 2 10 12 35 35 9 39 278 33 97

635-735 23 6 4 9 23 23 5 48 452 39 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 73 8 16 23 70 70 17 37 314 32 96

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1   0  0 0   0 0  1 0 0 0 0

432-533 24 4 0 4 15 15 3 17 121 17 63

534-634 56 4 23 28 46 52 5 57 225 50 93

635-735 31 0 14 14 26 28 4 61 365 45 90

736-836 2 0 1 1 2 2 0 50 600 50 100

Total 114 8 38 47 89 97 12 49 246 41 85

  1992

  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 1 1 0 0 200 0 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 1 1 0 0 200 0 100

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 1 1 1 1 0 100 500 100 100

432-533 1 0 0 0 1 1 0 0 200 0 100

534-634 1 0 1 1 1 1 0 100 500 100 100

635-735 1 0 1 1 1 1 0 100 200 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 4 0 3 3 4 4 0 75 350 75 100
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Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 8 0 0 0 2 2 1 0 2 0 25

534-634 11 0 3 3 6 7 1 3 20 27 64

635-735 3 0 2 2 3 3 1 2 15 67 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 22 0 5 5 11 12 3 5 37 50 55

  1993

  Vermont

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

  1994

  Vermont

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 4 0 0 0 1 1 0 0 1 0 25

534-634 3 0 1 1 1 1 0 2 5 33 33

635-735 5 0 0 0 4 4 0 0 8 0 80

736-836 1 0 0 0 1 1 0 0 2 0 100

Total 13 0 1 1 4 4 0 2 16 8 31
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Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 6 0 1 1 4 5 0 17 83 17 83

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 7 0 1 1 4 5 0 14 71 14 71

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 4 1 1 2 3 4 0 75 375 50 100

635-735 4 0 0 0 4 4 1 0 275 0 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 8 1 1 2 7 8 1 38 325 25 100

  1995

  Vermont

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 5 1 0 1 1 2 0 20 40 20 40

534-634 23 0 2 2 11 11 1 13 78 9 48

635-735 4 0 3 3 2 3 1 75 225 75 75

736-836 1 0 0 0 1 1 0 0 200 0 100

Total 33 1 5 6 15 17 2 21 94 18 52

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 3 0 0 0 0 0 0 0 0 0 0

534-634 17 0 1 1 7 7 2 6 71 6 41

635-735 7 0 1 1 6 6 2 14 186 14 86

736-836 6 0 0 0 2 2 2 0 50 0 33
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Total 33 0 2 2 15 15 6 6 85 6 45

  1996

  Vermont

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 2 0 1 1 1 1 0 100 200 50 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 0 1 1 1 1 0 67 133 33 67

  1997

  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 3 1 0 1 0 1 0 33 33 33 33

534-634 7 0 2 2 3 4 1 29 71 29 57

635-735 9 1 3 4 6 8 3 56 178 44 89

736-836 2 0 1 1 2 2 1 100 350 50 100

Total 21 2 6 8 11 15 5 48 138 38 71

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 3 0 0 0 0 0 0 0 0 0 0

432-533 15 1 3 4 4 6 3 27 67 27 40

534-634 29 2 11 12 11 19 7 52 100 41 66

635-735 19 4 11 12 11 19 0 100 205 63 100

736-836 5 0 1 1 1 2 0 120 320 20 40

Total 71 7 26 29 27 46 10 62 132 41 65

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 4 0 0 0 1 1 0 0 25 0 25
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432-533 31 6 4 9 11 17 2 35 84 29 55

534-634 25 3 8 9 11 15 8 52 104 36 60

635-735 15 3 8 8 6 13 3 73 153 53 87

736-836 1 0 0 0 1 1 0 0 400 0 100

Total 76 12 20 26 30 47 13 46 105 34 62

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 37 2 11 13 16 19 2 38 97 35 51

534-634 98 5 17 22 71 77 8 26 141 22 79

635-735 30 0 8 8 26 27 4 33 323 27 90

736-836 3 0 2 2 3 3 1 100 800 67 100

Total 168 7 38 45 116 126 15 31 176 27 75

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 3 0 0 0 0 0 0 0 0 0 0

432-533 52 2 3 5 21 24 2 10 75 10 46

534-634 89 6 28 32 64 78 12 45 171 36 88

635-735 68 6 24 28 57 60 7 49 276 41 88

736-836 3 0 1 1 3 3 0 33 600 33 100

Total 215 14 56 66 145 165 21 37 185 31 77

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 1 0 1 1 2 0 100 350 20 100

432-533 36 5 1 6 7 11 3 17 39 17 31

534-634 93 7 8 14 46 54 4 17 90 15 58

635-735 49 7 15 21 30 38 4 55 178 46 78

736-836 6 0 3 3 5 6 0 67 417 50 100

>836 1 0 0 0 1 1 0 0 100 0 100

Total 186 20 27 45 89 111 11 30 117 24 60

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 1 1 0 1 0 100 100 100 1

432-533 7 1 0 1 1 3 0 14 43 14 43

534-634 12 0 0 0 8 8 2 0 75 0 67
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635-735 3 2 0 2 3 3 0 67 267 67 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 23 3 1 4 12 15 2 17 91 17 65

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 7 1 0 1 2 2 0 14 86 14 29

534-634 7 1 0 1 5 5 0 14 86 14 71

635-735 1 0 0 0 1 1 0 0 100 0 100

736-836 1 0 0 0 1 1 0 0 100 0 100

Total 16 2 0 2 9 9 0 13 88 13 56

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 1 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

  Winter Creel Surveys

  1991

  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 12 0 2 2 5 6 3 25 100 17 50

534-634 24 0 11 11 12 19 6 58 135 46 79

635-735 17 1 7 8 15 15 7 53 218 47 88

736-836 1 0 0 0 1 1 0 0 500 0 100

Total 55 1 20 21 33 41 16 47 158 38 75
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Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 1 1 0 1 1 1 1 100 400 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 1 0 1 1 1 1 100 400 100 100

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 1 1 1 1 0 100 200 100 100

432-533 4 1 3 4 4 4 0 125 325 100 100

534-634 5 2 2 2 2 2 0 80 200 40 40

635-735 3 0 0 0 1 1 0 0 100 0 33

736-836 2 0 1 1 1 1 0 50 200 50 50

Total 15 3 7 8 9 9 0 73 213 53 60

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 4 1 1 2 2 3 0 125 175 50 75

534-634 3 1 0 1 2 3 0 33 100 33 100

635-735 4 3 1 4 3 4 0 200 400 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 11 5 2 7 7 10 0 127 236 64 91

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 2 1 1 1 1 1 0 150 250 100 100

534-634 1 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 1 1 1 1 1 0 100 167 33 33

  1992
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  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 6 0 0 0 1 1 0 0 33 0 17

432-533 40 0 2 2 16 17 7 8 63 5 43

534-634 60 4 12 16 39 43 16 30 153 27 72

635-735 46 3 8 10 35 37 10 28 172 22 80

736-836 4 0 1 1 4 4 2 25 225 25 100

Total 156 7 23 29 95 102 35 22 13 19 65

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 10 1 2 2 3 5 1 40 100 20 50

534-634 42 2 11 11 24 29 8 45 143 26 69

635-735 53 5 18 23 39 45 18 55 221 43 85

736-836 6 2 3 4 6 6 1 117 450 67 100

Total 111 10 34 40 72 85 28 53 193 36 77

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 2 1 1 1 1 1 0 150 300 100 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 1 1 1 1 1 0 150 300 100 100

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 3 1 0 1 2 2 0 33 133 33 67

534-634 6 0 1 1 6 6 2 17 183 17 100

635-735 8 4 2 5 7 8 1 75 288 63 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 17 5 3 7 15 16 3 47 224 41 94

  1993
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  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 3 0 0 0 0 0 0 0 0 0 0

432-533 18 0 1 1 9 10 0 6 67 6 56

534-634 45 3 5 8 25 28 5 20 113 18 62

635-735 31 2 7 8 26 30 1 39 294 26 97

736-836 7 0 2 2 5 5 2 57 271 29 71

Total 104 5 15 19 65 73 8 25 166 18 70

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 24 2 2 4 18 21 4 17 142 17 88

635-735 12 1 2 3 8 10 1 33 175 25 83

736-836 1 1 0 1 1 1 1 100 200 100 100

>840 1 1 1 1 1 1 0 200 300 100 100

Total 39 5 5 9 28 33 6 28 154 23 85

  1994

  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 6 0 2 2 1 2 0 33 50 33 33

534-634 11 1 4 4 7 8 1 55 191 36 73

635-735 10 1 1 2 9 9 1 20 210 20 90

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 28 2 7 8 17 19 2 36 161 29 68

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 1 1 0 0 50 0 50

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 1 0 0 0 1 1 0 0 200 0 50
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736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 0 0 0 2 2 0 0 100 0 67

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 9 0 0 0 3 3 0 0 56 0 33

534-634 10 1 2 3 3 5 0 30 70 30 50

635-735 13 1 2 3 5 7 3 85 146 23 54

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 32 2 4 6 11 15 3 44 97 19 47

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 5 0 1 1 2 3 0 20 80 20 60

534-634 34 2 11 12 18 20 3 53 121 35 59

635-735 16 3 6 8 11 14 2 75 194 50 88

736-836 4 0 2 2 4 4 0 125 275 50 100

Total 59 5 20 23 35 41 5 61 147 39 70

  1995

  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 0 0 0 0 0 0 0 0 0 0

432-533 14 0 1 1 6 6 1 14 57 7 43

534-634 32 0 3 3 17 17 2 9 88 9 53

635-735 16 1 2 3 15 15 3 25 313 19 94

736-836 1 0 0 0 1 1 1 0 900 0 100

Total 65 1 6 7 39 39 7 14 146 0 0

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 1 1 0 0 0 0 1

534-634 11 0 1 1 7 7 1 9 109 9 64

635-735 11 0 4 4 8 9 2 55 236 36 82

736-836 0 0 0 0 0 0 0 0 0 0 0
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Total 23 0 5 5 16 17 3 30 170 22 74

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 2 0 1 1 2 2 0 50 200 50 100

635-735 1 0 0 0 1 1 0 0 200 0 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 0 1 1 3 3 0 33 200 33 33

  1996

  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 6 0 0 0 0 0 0 0 0 0 0

534-634 11 1 0 1 4 5 0 9 45 9 45

635-735 7 1 0 1 5 5 0 29 186 14 71

736-836 2 0 0 0 2 2 0 0 150 0 100

Total 26 2 0 2 11 12 0 12 81 8 46

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 3 0 0 0 0 0 0 0 0 0 0

432-533 26 3 0 3 3 4 0 12 27 12 15

534-634 39 2 0 2 9 10 0 5 67 5 26

635-735 22 2 1 3 14 16 1 14 159 14 73

736-836 2 0 0 0 2 2 0 0 300 0 100

Total 92 7 1 8 28 32 1 9 80 9 35

  1997

  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 0 0 0 0 0 0 0 0 0 0

432-533 10 1 1 2 3 5 0 20 60 20 50
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534-634 17 0 3 3 9 9 0 18 71 18 53

635-735 12 0 2 2 8 9 2 25 175 17 75

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 41 1 6 7 20 23 2 12 60 17 56

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 4 0 1 1 3 3 0 50 125 25 75

635-735 14 1 2 3 13 13 2 21 193 21 93

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 20 1 3 4 16 16 2 25 160 20 80

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 7 2 1 3 4 5 0 57 114 43 71

635-735 4 2 1 3 3 4 0 75 275 75 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 11 4 2 6 7 9 0 64 173 55 82

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 1 1 1 1 0 100 300 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 1 1 1 1 0 100 300 100 100

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 20 0 0 0 6 6 1 0 35 0 30

534-634 67 7 14 20 41 48 1 34 136 30 72

635-735 28 3 9 10 26 27 2 54 343 36 96

736-836 1 0 1 1 1 1 0 100 800 100 100
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Total 116 10 24 31 74 82 4 34 174 27 71

  Tributary Creel Surveys

  1991

  Vermont

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 3 0 0 0 1 1 1 0 67 0 33

534-634 6 1 3 4 4 6 0 183 300 67 100

635-735 7 1 2 3 4 5 0 43 143 43 71

736-836 1 0 0 0 1 1 0 0 100 0 100

Total 17 2 5 7 10 13 1 82 182 41 77

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 1 1 0 0 100 0 100

534-634 1 1 1 1 1 1 0 200 500 100 100

635-735 2 1 0 1 1 1 0 50 200 50 50

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 5 2 1 2 3 3 0 60 200 40 60

Zone 5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 1 1 0 0 200 0 100

534-634 1 0 1 1 1 1 0 100 300 100 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 1 1 2 2 0 500 250 50 100

  1996

  Vermont
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Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 1 1 0 0 200 0 100

534-634 3 1 0 1 1 1 0 33 67 33 33

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 4 1 0 1 2 2 0 25 100 25 50

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 8 0 1 1 2 3 0 13 38 13 38

534-634 19 0 1 1 9 10 2 5 116 5 53

635-735 7 0 4 4 7 7 1 71 300 57 100

736-836 3 0 1 1 3 3 0 33 633 33 100

Total 37 0 7 7 21 23 3 22 176 19 62

Zone 5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 9 0 2 2 5 7 0 22 133 22 78

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 9 0 2 2 5 7 0 22 133 22 78

  1997

  Vermont

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 5 0 1 1 1 2 0 80 120 20 40

534-634 3 1 2 2 1 2 0 100 200 68 68

635-735 3 2 3 3 1 3 0 233 267 100 100

736-836 1 1 1 1 1 1 0 200 300 100 100

Total 12 4 7 7 4 8 0 133 192 58 68
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Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 1 1 0 1 0 100 100 100 100

432-533 8 0 2 2 1 3 0 38 50 25 38

534-634 18 2 6 7 7 10 1 61 111 39 56

635-735 18 2 11 12 12 16 2 122 250 68 89

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 45 4 20 22 20 30 3 82 156 49 68

  Fall Electrofishing

  1991

  Vermont

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 1 1 0 0 500 0 100

534-634 13 0 2 2 11 12 0 15 269 15 92

635-735 30 4 6 8 29 29 0 37 430 27 97

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 44 4 8 10 41 42 0 30 384 23 96

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 3 0 0 0 3 3 0 0 433 0 100
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736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 0 0 0 3 3 0 0 433 0 100

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 117 18 30 44 90 102 13 44 200 38 87

635-735 264 36 81 108 227 247 52 57 269 41 94

736-836 12 3 2 4 12 12 1 58 525 33 100

Total 393 57 113 156 329 361 66 53 256 40 92

  1992

  Vermont

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 2 0 0 0 1 1 0 0 100 0 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 1 1 0 0 100 0 100

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 1 1 0 0 100 0 100

432-533 8 1 0 1 3 4 0 13 50 13 50

534-634 152 4 40 42 115 129 0 30 168 28 85

635-735 659 25 153 175 586 618 1 30 222 27 94

736-836 37 3 9 12 37 37 1 32 319 32 100

Total 857 33 202 230 742 789 2 30 215 27 92
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  1993

  Vermont

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 9 0 2 2 9 9 0 22 189 22 100

736-836 1 0 1 1 0 1 0 100 100 100 100

Total 10 0 3 3 9 10 0 0 180 30 100

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 1 1 2 1 2 0 200 300 200 200

534-634 12 4 2 5 8 10 0 50 200 42 83

635-735 29 4 6 9 27 27 0 48 300 31 93

736-836 5 1 2 3 4 5 0 80 300 60 100

Total 47 10 11 19 40 44 0 55 274 40 94

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 118 10 41 47 85 106 7 47 153 40 90

635-735 410 46 111 143 354 378 51 42 220 35 92

736-836 38 7 12 18 35 37 7 53 258 47 97

>836 1 0 1 1 1 1 1 100 300 100 100

Total 570 63 165 209 475 522 66 44 208 37 92

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 3 0 0 0 2 2 0 0 67 0 67

534-634 37 2 8 10 28 32 1 38 230 27 86

635-735 123 22 43 57 114 117 6 68 401 46 95

736-836 14 2 5 7 14 14 1 71 521 50 100

Total 177 26 56 74 158 165 8 61 370 42 93



Appendix I - 54

  1995

  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 2 0 0 0 0 0 1 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 0 0 1 0 0 0 0

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 2 0 0 0 2 2 0 0 100 0 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 2 2 0 0 100 0 100

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 17 2 7 8 3 10 0 53 71 47 58

534-634 169 8 41 49 110 130 0 33 133 29 77

635-735 217 7 64 70 171 192 4 41 181 32 89

736-836 16 2 2 4 15 15 1 25 281 25 94

Total 419 19 114 131 299 347 5 38 161 31 83

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 3 0 1 1 3 3 0 33 133 33 100

534-634 113 3 29 30 72 87 1 33 124 27 77

635-735 233 23 74 92 204 219 4 45 196 40 94

736-836 22 1 4 5 20 20 1 27 236 23 91

Total 371 27 108 128 299 329 6 40 176 35 89
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Zone 5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 1 1 0 1 0 100 100 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 1 1 0 1 0 100 100 0 0

  1996

  Vermont

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 1 0 1 0 1 0 100 100 100 100

635-735 1 0 0 0 1 1 0 0 300 0 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 1 0 1 1 2 0 50 200 50 100

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 2 0 1 1 0 1 0 50 50 50 50

534-634 120 8 40 46 70 93 0 44 124 38 78

635-735 165 5 59 64 133 150 0 48 192 39 91

736-836 11 3 6 6 9 10 0 109 245 55 91

Total 298 16 106 117 212 254 0 49 165 39 85

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 1 1 1 0 1 0 200 200 100 100

432-533 3 0 1 1 1 2 0 33 100 33 67

534-634 16 0 4 4 7 10 1 25 94 25 63

635-735 16 4 5 8 13 15 2 69 200 50 94

736-836 4 1 1 2 4 4 1 50 350 50 100

Total 40 6 12 16 25 32 4 50 165 40 80
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Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 2 0 0 0 1 1 1 0 100 0 50

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 1 1 1 0 100 0 50

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 13 0 1 1 1 2 0 8 15 8 15

534-634 159 12 46 55 121 141 1 40 160 35 89

635-735 350 27 129 145 324 332 1 53 229 41 95

736-836 33 3 17 18 33 33 0 76 348 55 100

>836 1 0 1 1 1 1 0 200 600 100 100

Total 556 42 194 220 480 509 2 50 212 40 92

  1997

  Vermont

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 1 1 0 0 100 0 100

432-533 6 0 3 3 3 5 0 50 100 50 83

534-634 196 14 63 71 131 161 3 43 136 36 82

635-735 252 16 63 75 212 226 4 34 175 30 90

736-836 21 3 7 8 19 20 0 57 281 38 95

Total 476 33 136 157 366 413 7 39 162 33 87

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 0 0 0 1 1 0 0 50 0 50
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432-533 13 0 1 1 4 5 1 8 38 8 39

534-634 183 2 34 35 109 125 2 21 98 19 68

635-735 212 6 65 71 166 184 1 37 165 33 87

736-836 3 0 0 0 3 3 0 0 333 0 100

Total 413 8 100 107 283 318 4 29 132 26 77

  Spring Electrofishing

  1994

  Vermont

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 1 0 0 0 1 1 0 0 200 0 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 1 1 0 0 200 0 100

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 0 0 0 2 2 0 0 200 0 2

635-735 15 0 1 1 15 15 0 7 240 1 36

736-836 1 0 1 1 2 3 0 100 300 1 3

Total 17 0 2 2 19 20 0 12 241 2 41

  Fall Fishlift

  1994

  Vermont
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Fishlift No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 0 0 0 1 1 0 0 300 0 100

635-735 8 0 1 1 8 8 1 25 250 13 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 9 0 1 1 9 9 1 22 256 11 100

  1996

  Vermont

Fishlift No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 45 2 12 14 19 27 4 38 104 31 60

635-735 44 2 5 6 22 25 5 20 134 14 57

736-836 1 0 0 0 1 1 0 0 500 0 100

Total 90 4 17 20 42 53 9 29 123 22 59

  1997

  Vermont

Fishlift No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 37 1 12 13 23 29 0 46 146 35 78

635-735 54 2 16 17 41 44 2 39 172 31 81

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 91 3 28 30 64 73 2 42 162 33 80

Landlocked Atlantic Salmon
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  Gillnetting

  1992

  New York

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 1 1 1 0 1 1 300 300 100 100

635-735 1 1 0 1 0 1 0 500 500 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 2 1 2 0 2 1 400 400 100 100

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 0 1 1 1 1 0 100 200 100 100

635-735 1 1 0 1 1 1 1 100 400 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 1 1 2 2 2 1 100 300 100 100

  Vermont

Zone 5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 6 0 0 0 1 1 0 0 17 0 17

534-634 1 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 7 0 0 0 1 1 0 0 14 0 14

  1983
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  New York

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 2 2 2 2 2 2 1 300 500 100 100

635-735 1 1 1 1 1 1 1 400 500 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 3 3 3 3 3 2 367 500 100 100

  1984

  Vermont

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

  1986

  Vermont

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0
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Total 3 0 0 0 0 0 0 0 0 0 0

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 3 1 1 1 1 2 1 100 133 33 67

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 1 1 1 1 2 1 100 133 33 67

  1987

  Vermont

Zone 3A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 1 1 1 1 1 1 0 200 600 100 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 1 1 1 1 1 0 100 300 50 50

  1988

  Vermont

Zone 3A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 3 0 0 0 0 0 0 0 0 0 0

432-533 11 2 2 3 1 3 0 55 64 27 27

534-634 2 2 1 2 1 2 0 250 300 100 100
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635-735 1 1 0 1 1 1 0 300 400 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 17 5 3 6 3 6 0 82 100 35 35

Zone 4A 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 1 1 0 1 0 100 100 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 1 1 0 1 0 100 100 100 100

  1989

  Vermont 

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 1 1 0 1 0 300 300 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 1 1 0 1 0 300 300 100 100

  1990

  Vermont

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0
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432-533 1 1 0 1 0 1 0 100 100 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 1 0 1 0 1 0 100 100 100 100

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 2 0 2 2 1 2 0 150 200 100 100

534-634 1 1 0 1 1 1 1 100 200 100 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 1 2 3 2 3 1 133 200 100 100

  1992

  Vermont

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 1 1 0 1 1 1 0 100 300 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 1 0 1 1 1 0 100 300 100 100

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 1 0 1 0 1 0 100 100 100 100

635-735 0 0 0 0 0 0 0 0 0 0 0
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736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 1 0 1 0 1 0 100 100 100 100

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 0 0 0 0 0 0 0

  1994

  Vermont

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 0 0 0 1 1 0 0 100 0 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 1 1 0 0 100 0 100

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 8 1 1 2 1 2 1 25 38 25 25

534-634 3 0 1 1 0 1 0 33 33 33 33

635-735 1 0 1 1 1 1 0 200 300 100 100
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736-836 0 0 0 0 0 0 0 0 0 0 0

Total 12 1 3 4 2 4 1 42 58 33 33

Zone 5C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 2 0 1 1 0 1 1 50 50 50 50

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 1 0 1 1 1 1 0 300 400 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 0 2 2 1 2 1 133 167 67 67

  1995 

  Vermont

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 0 0 0 0 0 0 0

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 0 0 0 0 0 0 0

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0
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Total 1 0 0 0 0 0 0 0 0 0 0

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 0 0 0 0 0 0 0 0 0 0

432-533 8 1 0 1 2 2 0 13 38 13 25

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 10 1 0 1 2 2 0 10 30 10 20

Zone 5C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 1 0 0 0 1 0 100 100 0 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 1 0 100 100 0 100

  1996

  New York

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 3 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0

  Vermont

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0
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635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 0 0 0 0 0 0 0

Zone 5C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 3 1 0 1 0 1 0 33 33 33 33

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 1 0 1 0 1 0 33 33 33 33

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 3 2 0 2 2 2 0 66 133 67 67

534-634 1 1 0 1 0 1 0 100 100 100 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 5 3 0 3 2 3 0 60 100 60 60

  1997

  New York 
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Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

  Summer Creel Surveys

  1990

  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 21 0 1 1 2 3 5 10 24 5 14

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 22 0 1 1 2 3 5 8 23 5 14

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks
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0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 0 0 0 0 0 0 0 0 0 0

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 7 2 1 3 0 3 0 43 43 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 8 2 1 3 0 3 0 43 43 100 100

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 0 1 1 0 1 0 50 50 50 50

432-533 7 3 0 3 1 3 0 43 57 43 43

534-634 2 0 2 2 1 2 0 150 300 1 1

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 11 3 3 6 2 6 0 64 100 55 55

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 3 1 1 1 0 1 0 67 67 33 33

534-634 1 0 1 1 1 1 0 200 400 1 1

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 5 1 2 2 1 2 0 80 120 40 40

Zone 5A No. Fish No. Fish No. Fish No. Fish No. Fish No. Fish Wounds/ Attacks/ % Fish % Fish w/
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Size Class No. Fish w/FW w/HW w/W w/Scars w/Attacks w/Hits 100 Fish 100 Fish  w/W Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 4 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 4 0 0 0 0 0 0 0 0 0 0

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 6 0 1 1 0 1 0 17 17 17 17

432-533 31 5 1 6 2 7 1 32 48 19 23

534-634 4 1 1 2 1 2 0 100 150 50 5

635-735 1 1 1 1 0 1 0 300 300 1 1

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 42 7 4 10 3 11 1 43 60 24 26

  1991

  Vermont

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 1 0 1 1 1 0 50 150 50 50

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 1 0 0 0 1 1 0 0 400 0 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 5 1 0 1 2 2 0 25 140 20 40

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 7 1 1 2 2 2 2 29 71 29 29

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 8 1 1 2 2 2 2 25 63 25 25



Appendix I - 71

Zone 5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 4 0 0 0 0 0 0 0 0 0 0

432-533 4 0 0 0 1 1 0 0 25 0 25

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 8 0 0 0 1 1 0 0 17 0 13

  1992

  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 0 0 0 0 0 0 0 0 0 0

432-533 20 0 0 0 2 2 0 10 10 10 10

534-634 2 0 0 0 0 0 0 0 50 0 50

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 24 0 0 0 3 3 0 8 13 8 13

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 0 0 0 0 0 0 0 0 0 0

432-533 8 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 10 0 0 0 0 0 0 0 0 0 0
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Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 1 1 0 0 100 0 100

432-533 3 0 0 0 0 0 0 0 0 0 0

534-634 1 0 0 0 1 1 0 0 200 0 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 5 0 0 0 2 2 0 0 150 0 100

  1993

  Vermont

Zone 5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 0 0 0 0 0 1 0 0 0 0

432-533 5 1 0 1 0 1 0 25 25 25 25

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 7 1 0 1 0 1 1 14 14 14 14

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 5 0 0 0 0 0 0 0 0 0 0

432-533 12 1 0 1 2 2 0 8 33 1 16

534-634 3 0 0 0 1 1 0 0 33 0 33

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 20 1 0 1 2 2 0 10 40 5 10

  1994

  Vermont

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 2 1 0 1 1 1 0 50 100 50 50
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534-634 1 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 1 0 1 1 1 0 33 66 33 33

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 1 1 0 1 0 100 100 100 100

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 2 0 0 0 0 0 1 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 0 1 1 0 1 1 33 33 33 33

  1995

  Vermont

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 4 0 1 1 2 2 0 50 100 25 50

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 4 0 1 1 2 2 0 50 100 25 50

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 1 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 0 0 0 0 0 0 0 0 0 0

  1996

  Vermont
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Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 4 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 4 0 0 0 0 0 0 0 0 0 0

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 1 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 0 0 0 0 0 0 0

  1997

  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 31 1 0 1 0 1 0 3 3 3 3

432-533 33 1 0 1 0 1 0 0 0 3 3

534-634 1 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 65 2 0 2 0 2 0 2 2 3 3

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 14 3 0 3 0 3 0 21 21 21 21

432-533 11 4 0 4 0 4 0 27 27 27 27

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 25 7 0 7 0 7 0 24 24 24 24
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Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 14 0 0 0 0 0 1 0 0 0 0

432-533 33 2 1 3 1 4 2 9 12 15 18

534-634 1 0 0 0 0 0 1 0 0 0 0

635-735 1 0 1 1 0 1 0 100 100 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 49 2 2 4 1 5 4 8 10 12 14

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 10 0 0 0 0 0 0 0 0 0 0

432-533 13 1 1 2 1 2 0 23 31 15 15

534-634 1 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 24 1 1 2 1 2 0 13 17 8 8

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 16 1 2 3 1 3 1 19 25 19 19

432-533 35 4 3 6 3 8 2 20 29 17 23

534-634 3 1 1 1 2 3 0 133 200 33 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 54 6 6 10 6 14 3 26 37 19 26

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 3 0 0 0 0 0 0 0 0 0 0

432-533 7 1 1 2 0 2 0 86 86 29 29

534-634 3 1 0 1 0 1 0 33 33 33 33

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 13 2 1 3 0 3 0 54 54 23 23

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0
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432-533 8 1 0 1 2 3 0 0 50 13 38

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 9 1 0 1 2 3 0 0 36 11 33

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 0 1 1 1 1 0 200 400 100 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 1 1 1 1 0 200 400 100 100

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 3 2 0 2 2 2 1 67 133 67 67

534-634 3 0 0 0 0 0 1 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 7 2 0 2 2 2 1 29 57 29 29

  Winter Creel Surveys

  1991

  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0
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736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 1 1 0 1 0 100 100 100 100

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 1 1 0 1 0 100 100 100 100

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 19 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 3 0 0 0 1 1 0 0 67 0 33

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 19 0 0 0 1 1 0 0 11 0 5

  1992

  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 1 0 1 0 1 0 200 200 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0
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736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 1 0 1 0 1 0 200 200 100 100

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 1 1 1 0 100 0 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 1 1 1 0 100 0 100

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 6 2 0 2 2 3 0 20 40 33 50

432-533 4 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 10 2 0 2 2 3 0 20 40 20 30

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 0 0 0 1 1 0 0 50 0 50

432-533 2 0 0 0 1 1 0 0 50 0 50

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 4 0 0 0 2 2 0 0 50 0 50

  1993

  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 0 0 0 1 1 0 0 200 0 100

635-735 0 0 0 0 0 0 0 0 0 0 0



Appendix I - 79

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 1 1 0 0 200 0 100

 

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 0 0 0 0 0 0 0

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 5 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 2 0 0 0 1 1 0 0 50 0 50

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 9 0 0 0 1 1 0 0 11 0 11

  1994

  Vermont

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0
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534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

  1997

  Vermont

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 52 0 2 2 0 2 0 4 4 4 4

432-533 23 0 2 2 4 6 1 9 30 9 26

534-634 14 1 0 1 5 6 3 7 64 7 43

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 89 1 4 5 9 14 4 6 20 6 16

  Tributary Creel Surveys

  1991

  Vermont

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 5 1 0 1 0 1 0 20 20 20 20

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0
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736-836 0 0 0 0 0 0 0 0 0 0 0

Total 7 1 0 1 0 1 0 14 14 14 14

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 1 1 0 1 0 100 100 100 100

432-533 1 0 1 1 0 1 0 100 100 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 2 2 0 2 0 100 100 100 100

Zone 5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 0 0 0 0 0 0 0 0 0 0

  1994

  Vermont

Zone 5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 5 1 0 1 4 4 1 20 120 20 80

534-634 2 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 8 1 0 1 4 4 1 13 75 13 50



Appendix I - 82

  1996

  Vermont

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 1 1 0 1 0 100 100 100 100

432-533 12 1 1 2 0 2 0 17 17 17 17

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 13 1 2 3 0 3 0 23 23 8 8

 

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 2 0 1 1 0 1 0 50 50 50 50

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 1 1 0 1 0 50 50 50 50

  1997

  Vermont

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 6 0 0 0 0 0 0 17 17 0 0

432-533 14 0 0 0 0 0 0 14 14 0 0

534-634 1 0 1 1 0 1 0 100 100 100 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0
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Total 21 0 1 1 0 1 0 19 19 5 5

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 3 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 0 0 0 0 0 0 0 0 0 0

  Fall Electrofishing

  1991

  Vermont

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 18 1 3 4 5 8 0 22 61 22 44

534-634 7 2 2 3 5 5 0 57 186 43 71

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 25 3 5 7 10 13 0 32 96 28 52

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 19 0 0 0 1 1 0 0 5 0 5

432-533 3 0 0 0 2 2 0 0 133 0 67
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534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 22 0 0 0 3 3 0 0 23 0 14

Zone 5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 4 0 2 2 2 3 1 50 125 50 75

432-533 10 0 2 2 3 4 1 20 80 20 40

534-634 4 1 3 4 3 4 1 100 225 100 100

635-735 2 0 2 2 2 2 0 100 450 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 20 1 9 10 10 13 3 50 120 50 65

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 7 0 0 0 1 1 0 0 14 0 14

432-533 14 0 3 3 5 7 2 29 64 21 50

534-634 5 0 2 2 5 5 1 60 220 40 100

635-735 2 0 2 2 2 2 0 250 500 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 28 0 7 7 13 15 3 43 111 25 54

Zone 5C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 1 0 0 0 1 1 0 0 100 0 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 1 1 0 0 50 0 50

  1992

  Vermont

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 12 0 2 2 6 8 0 17 108 17 67
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534-634 27 0 5 5 24 24 0 19 267 19 89

635-735 2 0 0 0 1 1 0 0 200 0 50

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 41 0 7 7 31 33 0 17 217 17 80

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 182 1 1 2 0 2 0 1 1 1 1

432-533 28 0 3 3 0 3 0 11 11 11 11

534-634 11 2 1 3 5 7 0 36 91 27 64

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 221 3 5 8 5 12 0 4 7 4 5

Zone 5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 6 0 0 0 1 1 0 0 17 0 17

432-533 44 0 8 8 28 32 2 18 150 18 73

534-634 9 1 2 3 7 8 1 33 156 33 89

635-735 3 1 1 1 2 2 0 33 233 33 67

736-836 1 0 1 1 0 1 0 20 200 100 100

Total 63 2 12 13 38 44 3 22 143 21 70

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 8 0 0 0 1 1 0 0 13 0 13

534-634 15 1 1 2 6 8 0 13 87 13 53

635-735 11 0 3 3 7 7 0 55 173 27 64

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 34 1 4 5 14 16 0 24 97 15 47

Zone 5C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 0 1 1 0 1 0 100 100 100 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0
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Total 2 0 1 1 0 1 0 50 50 50 50

  1993

  Vermont

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 6 0 0 0 0 0 0 0 0 0 0

432-533 42 1 10 11 17 25 7 26 71 26 60

534-634 22 2 4 6 12 13 1 45 114 27 59

635-735 2 0 1 1 1 2 1 0 150 50 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 72 3 15 18 30 40 9 32 81 25 56

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 29 0 0 0 1 1 0 0 3 0 3

432-533 55 2 9 11 12 21 0 22 47 20 38

534-634 13 1 5 5 4 9 0 46 85 38 69

635-735 1 0 0 0 1 1 0 0 100 0 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 98 3 14 16 18 32 0 18 40 16 33

Zone 5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 5 0 2 2 1 3 0 40 60 40 60

432-533 199 18 69 81 52 113 22 47 80 41 57

534-634 105 13 41 51 42 67 17 61 131 49 64

635-735 11 5 8 9 7 10 3 191 300 82 91

736-836 1 0 0 0 2 2 0 0 200 0 200

Total 321 36 120 143 104 195 42 56 105 45 61

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 90 2 30 32 18 42 10 37 59 36 47

534-634 71 3 27 30 21 37 9 47 85 42 52

635-735 5 1 5 5 3 5 0 200 260 100 100
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736-836 1 0 1 1 0 1 0 100 100 100 100

Total 168 6 63 68 42 85 19 46 76 40 51

Zone 5C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 6 0 1 1 0 1 1 17 17 17 17

534-634 10 0 1 1 3 4 3 10 10 10 40

635-735 2 0 2 2 2 2 1 100 30 10 10

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 18 0 4 4 5 7 5 22 44 22 39

  1995

  Vermont

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 3 1 1 2 2 3 1 100 267 67 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 5 1 1 2 2 3 1 60 160 40 60

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 48 1 2 3 0 3 0 6 6 6 6

432-533 4 0 1 1 1 2 0 50 100 25 50

534-634 5 0 2 2 2 3 0 40 80 40 60

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 57 1 5 6 3 8 0 12 19 11 14

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 32 2 4 4 15 17 3 19 88 13 53
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534-634 19 3 9 11 15 18 0 74 242 58 95

635-735 7 0 7 7 5 7 2 129 229 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 59 5 20 22 35 42 5 49 153 37 71

Zone 5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 14 0 2 2 10 11 0 21 107 14 79

534-634 13 2 7 8 8 10 2 85 254 62 77

635-735 5 0 2 2 5 5 1 60 300 40 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 32 2 11 12 23 26 3 53 197 38 81

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 4 0 0 0 3 3 0 0 75 0 75

432-533 40 4 16 20 9 24 2 55 78 50 60

534-634 16 8 7 13 11 13 2 125 244 81 81

635-735 6 1 1 1 6 6 1 50 317 17 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 66 13 24 34 29 46 5 68 139 52 70

  New York

Zone3 

Size Class

No. Fish No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 239 3 2 5 2 7 2 2 2 2 3

432-533 25 5 2 7 10 15 1 28 88 28 60

534-634 15 5 2 7 6 9 2 60 133 47 60

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 279 13 6 19 18 31 5 8 18 7 11

  1996

  Vermont
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Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 5 0 1 1 1 2 1 20 40 20 40

534-634 4 0 1 1 2 2 0 25 75 25 50

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 9 0 2 2 3 4 1 22 56 22 44

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 43 0 0 0 0 0 0 0 0 0 0

432-533 11 0 1 1 1 2 0 9 18 9 18

534-634 5 0 1 1 0 1 0 40 40 20 20

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 59 0 2 2 1 3 0 5 7 3 5

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 1 1 0 0 100 0 100

432-533 2 0 1 1 0 1 0 100 100 50 50

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 0 1 1 1 2 0 67 100 33 67

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 13 0 0 0 4 4 2 0 46 0 31

534-634 7 0 1 1 2 3 0 14 71 14 43

635-735 2 0 0 0 2 2 1 0 150 0 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 22 0 1 1 8 9 3 5 64 5 41

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 1 1 0 1 0 1 1 1 1
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432-533 60 1 23 24 14 36 0 43 70 40 60

534-634 11 0 5 5 3 6 0 64 91 45 55

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 72 1 29 30 17 43 0 47 74 42 60

Zone 5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 1 1 0 0 50 0 50

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 1 1 0 0 50 0 50

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 0 0 0 1 1 0 0 50 0 50

432-533 23 0 6 6 5 10 0 26 48 26 43

534-634 3 0 2 2 1 2 0 100 133 67 67

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 28 0 8 8 7 13 0 32 57 29 46

  New York

Zone 3 

Size Class

No. Fish No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 120 1 0 1 0 1 1 1 1 1 1

432-533 37 1 7 7 7 12 7 35 57 19 32

534-634 15 2 5 7 6 9 1 47 93 47 60

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 172 4 12 15 13 22 9 12 21 88 13

  1997



Appendix I - 91

  Vermont

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 13 0 1 1 0 1 0 15 31 8 31

534-634 2 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 15 0 1 1 0 1 0 13 27 13 13

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 101 0 1 1 1 2 0 1 2 1 2

432-533 69 4 10 14 4 17 0 22 28 20 25

534-634 12 0 1 1 1 2 0 8 17 8 17

635-735 1 1 0 1 1 1 1 100 300 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 183 5 12 17 7 22 1 10 14 9 12

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 3 0 3 3 0 3 0 100 100 100 100

534-634 2 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 5 0 3 3 0 3 0 60 60 60 60

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 0 0 0 0 0 0 0 0 0 0

432-533 76 1 13 14 23 33 1 20 53 18 43

534-634 36 2 14 16 14 23 0 61 111 44 63

635-735 6 0 2 2 4 5 0 50 150 33 83

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 120 3 29 32 41 61 1 33 74 27 51
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Zone 5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 1 1 0 1 0 100 100 100 100

432-533 12 0 6 6 3 9 1 83 100 50 75

534-634 1 1 0 1 0 1 0 100 100 100 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 14 1 7 8 3 11 1 86 107 57 79

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 8 0 2 2 0 2 0 25 25 25 25

432-533 50 4 12 16 7 21 3 32 48 32 42

534-634 19 4 13 14 5 16 4 100 147 74 84

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 77 8 27 32 12 39 7 48 70 42 51

  New York

Zone 3

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 196 0 2 2 3 5 1 1 3 1 3

432-533 87 11 15 24 10 31 4 33 46 28 36

534-634 24 6 8 13 10 17 2 67 129 54 71

635-735 1 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 308 17 25 39 23 53 7 15 25 13 17

  Spring Electrofishing

  1995
 

  Vermont

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks
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0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 2 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 0 0 0 0 0 0 0

Zone 5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 8 0 1 1 0 1 0 13 13 13 13

534-634 6 0 2 2 1 3 0 33 67 33 50

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 15 0 3 3 1 4 0 20 33 20 27

  New York

Zone 3 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 19 3 3 5 1 6 1 47 58 26 32

432-533 16 4 3 6 0 6 1 56 56 38 38

534-634 13 7 5 11 8 11 2 115 231 85 85

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 48 14 11 22 9 23 4 69 104 46 48

  1996

  New York

Zone 3 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 72 2 9 10 0 10 3 17 17 14 14
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432-533 36 1 3 4 0 4 3 11 11 11 11

534-634 3 0 2 2 2 3 0 133 200 67 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 111 3 14 16 2 17 6 18 20 14 15

  1997

  New York

Zone3 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 103 10 3 13 3 16 1 15 17 13 16

432-533 21 1 2 3 1 4 1 14 19 14 19

534-634 1 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 125 11 5 16 4 20 2 14 18 13 16

  Fall Fishlift

  1993

  Vermont

Fishlift No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 14 0 3 3 7 10 1 29 93 21 71

534-634 20 0 2 2 9 10 5 20 75 10 50

635-735 2 0 0 0 2 2 1 0 250 0 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 36 0 5 5 18 22 7 22 92 14 61

  1994

  Vermont

Fishlift No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks
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0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 10 0 2 2 4 4 1 30 100 20 40

534-634 18 2 4 5 10 13 7 61 189 28 72

635-735 4 0 3 3 4 4 2 150 325 75 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 32 2 9 10 18 21 10 63 178 31 66

  1995

  Vermont

Fishlift No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 3 0 0 0 1 1 0 0 33 0 33

432-533 8 0 2 2 6 6 2 25 150 25 75

534-634 1 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 12 0 2 2 7 7 2 17 108 17 58

  New York

Fishlift No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 4 0 0 0 0 0 1 0 0 0 0

534-634 5 0 0 0 1 1 1 0 20 0 20

635-735 1 0 0 0 1 1 1 0 200 0 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 10 0 0 0 2 2 3 0 30 0 20

  1996

  Vermont
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Fishlift No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 6 0 0 0 2 2 2 0 33 0 33

534-634 4 1 0 1 2 3 0 25 75 25 75

635-735 1 0 1 1 1 1 0 100 300 100 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 11 1 1 2 5 6 2 18 73 18 55

  New York

Fishlift No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 32 2 1 3 8 11 8 9 44 9 34

534-634 17 0 3 3 2 5 1 29 41 18 29

635-735 3 0 1 1 3 3 1 33 400 33 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 52 2 5 7 13 19 10 17 64 14 37

  1997

  Vermont

Fishlift No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 76 4 12 16 21 35 10 21 53 21 46

534-634 39 1 6 7 17 20 4 21 79 18 51

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 115 5 18 23 38 55 14 21 62 20 48

  New York
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Fishlift No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 2 0 0 0 0 0 0 0 0 0 0

432-533 31 3 7 9 5 12 0 32 32 29 39

534-634 20 1 7 8 9 13 2 55 55 40 65

635-735 2 0 1 1 2 2 1 50 50 50 100

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 55 4 15 18 16 27 3 40 40 33 49

Brown Trout
  Summer Gillnetting

  1982

  Vermont

Zone 5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 1 1 0 1 0 100 100 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 1 1 0 1 0 100 100 100 100

  1983

  Vermont

Zone 3B 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 3 0 1 1 2 2 1 33 200 33 67

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 0 1 1 2 2 1 33 200 33 67
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  1984

  New York

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 1 1 0 0 100 0 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 1 1 0 0 100 0 100

  1990

  Vermont 

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 1 1 0 1 0 100 100 100 100

534-634 1 1 0 1 0 1 0 100 100 100 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 1 1 2 0 2 0 100 100 100 100

  1992 

  Vermont

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0
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  1994 

  Vermont

Zone 5C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 1 1 0 0 0 100

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 1 1 0 0 0 100

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 5 0 2 2 0 2 0 40 40 40 40

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 1 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 6 0 2 2 0 2 0 33 33 33 33

  1995

  Vermont

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0
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Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 3 0 0 0 1 1 0 33 33 0 33

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 0 0 0 1 1 0 33 33 0 33

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 1 1 1 1 0 300 400 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 1 1 1 1 0 300 400 100 100

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 1 0 0 0 0 100

432-533 2 1 1 2 0 2 0 100 100 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 1 1 2 0 3 0 66 66 67 100

  1996 

  Vermont

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 1 0 1 1 1 0 100 300 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 1 0 1 1 1 0 100 300 100 100
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Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 3 2 1 3 1 3 0 133 200 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 2 1 3 1 3 0 133 200 100 100

  Summer Creel Surveys

  1990

  Vermont

Zone 2C

Size Class  No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

Zone 3C  

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0



Appendix I - 102

  1991

  Vermont

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1   1  0 1   0 1  0 100 100 100 100

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 100 100 100 100

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 1 0 1 0 1 0 50 50 50 50

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 0 0 0 50 50 50 50

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0
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  1992

  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

  1996

  Vermont

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0



Appendix I - 104

  1997

  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 1 0 1 0 1 0 50 50 50 50

432-533 1 0 1 1 0 1 0 100 100 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 1 1 2 0 2 0 2 2 67 67

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 0 0 0 0 0 0 0

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 1 1 1 1 0 1 0 200 200 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 1 1 1 0 1 0 100 100 50 50

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 1 0 1 0 1 0 100 100 100 100

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0
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Total 1 1 0 1 0 1 0 100 100 100 100

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 0 0 0 0 0 0 0 0 0 0

432-533 1 0 1 1 0 1 0 100 100 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 0 1 1 0 1 0 33 33 33 33

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 3 0 0 0 1 1 0 0 33 0 33

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 0 0 0 1 1 0 0 33 0 33

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 1 0 1 0 1 0 100 100 100 100

432-533 3 0 0 0 2 2 0 0 67 0 67

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 4 1 0 1 2 3 0 25 125 25 75

  Winter Creel Surveys

  1994

  Vermont

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 0 0 0 0 0 0 0 0 0 0
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432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 0 0 0 0 0 0 0

  1997

  Vermont

Zone 5B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 12 0 0 0 0 0 0 0 0 0 0

432-533 4 0 0 0 1 1 0 0 25 0 25

534-634 1 0 0 0 1 1 0 0 200 0 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 17 0 0 0 2 2 0 0 18 0 12

  Tributary Creel Surveys

  1991

  Vermont

Zone 4A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 1 0 1 0 1 1 100 100 100 100

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 1 0 1 0 1 1 100 100 100 100

  1994

  Vermont

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 1 1 0 0 200 0 100

432-533 0 0 0 0 0 0 0 0 0 0 0
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534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 1 1 0 0 200 0 100

  1996

  Vermont

Zone5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

  1997

  Vermont

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 1 1 1 1 1 0 200 300 100 100

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 1 1 1 1 1 0 200 300 100 100

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 1 1 1 0 1 0 400 400 100 100

432-533 1 1 0 1 0 1 0 200 200 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 1 1 1 1 1 0 300 300 100 100
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  Fall Electrofishing

  1991

  Vermont

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 1 1 0 1 0 100 100 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 1 1 0 1 0 100 100 100 100

  1993

  Vermont

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 1 0 1 0 1 0 50 50 50 50

432-533 1 0 1 1 0 1 0 100 100 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 1 1 2 0 2 0 67 67 67 67

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 1 1 0 1 0 100 100 100 100

432-533 2 0 0 0 2 2 0 0 100 0 100
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534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 3 0 1 1 2 3 0 33 100 33 100

  1995

  Vermont

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 1 1 0 1 0 100 100 100 100

432-533 1 0 1 1 0 1 0 100 100 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 2 2 0 2 0 100 100 100 100

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 41 0 1 1 3 4 0 2 10 2 10

432-533 36 2 11 13 14 21 0 39 94 36 58

534-634 3 0 0 0 2 2 0 0 67 0 67

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 80 2 12 14 19 27 0 19 50 18 34

  New York

Zone 3 

Size Class

No. Fish No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 24 9 4 13 0 13 1 54 54 54 54

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 0 0 0 1 1 0 0 100 0 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 25 9 4 13 1 14 1 52 56 52 56



Appendix I - 110

  1996

  Vermont

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 1 1 0 1 0 100 100 100 100

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 1 1 0 1 0 100 100 100 100

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 1 1 0 1 0 200 200 100 100

432-533 20 1 6 7 3 9 0 40 55 35 45

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 21 1 7 8 3 10 0 48 62 38 48

Zone 5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0
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  New York

Zone 3 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 9 2 4 6 1 6 0 67 78 67 67

432-533 5 3 2 5 2 5 1 100 160 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 14 5 6 11 3 11 1 79 107 79 79

  1997

  Vermont

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 1 1 0 0 100 0 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 1 1 0 0 100 0 100

Zone 4B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 11 0 0 0 0 0 0 0 0 0 0

432-533 25 0 4 4 9 11 1 16 52 16 44

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 36 0 4 4 9 11 1 11 36 11 31

  New York

Zone 3

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0
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635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

  Spring Electrofishing

  1994

  Vermont

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

  1995

  New York

Zone 3

Size Class

No. Fish No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 9 3 1 4 1 4 1 44 56 44 44

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 9 3 1 4 1 4 1 44 56 44 44
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  1996

  New York

Zone 3 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 9 2 4 6 1 6 0 67 78 67 67

432-533 5 3 2 5 2 5 1 100 160 100 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 14 5 6 11 3 11 1 79 107 79 79

  1997

  New York

Zone 3 

Size Class

No. Fish No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

  Fall Fishlift

  1994

  Vermont

Fishlift No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0
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635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

  1996

  Vermont

Fishlift No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

  1997

  Vermont

Fishlift No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

Rainbow Trout

  Summer Gillnetting

  1991

  Vermont
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Zone 4B

Size Class

No Fish No Fish

w/FW

No Fish

w/HW

No Fish

w/W

No Fish

w/Scars

No Fish w/

Type A

No Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% w/Type

A Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 1 1 1 0 1 1 400 400 100 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 1 1 1 0 1 1 400 400 100 100

  Summer Creel Surveys

  1990

  Vermont

Zone 2C 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

  1991

  Vermont
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Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

Zone 5A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

  1992

  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 1 1 0 0 100 0 100

432-533 0 0 0 0 0 0 0 0 0 0 0
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534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 1 1 0 0 100 0 100

  1995

  Vermont

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 1 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 0 0 0 0 0 0 0

  1997

  Vermont

Zone 2A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks
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0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

Zone 2B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 2 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 4 0 0 0 0 0 0 0 0 0 0

Zone 3A

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

Zone 3B

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0
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534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 1 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 0 0 0 0 0 0 0

  Tributary Creel Surveys

  1996

  Vermont

Zone 3C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

Zone 2C

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 0 0 0 0 0 0 0

  Fall Electrofishing
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  1995

  New York

Zone 3 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

  1997

  New York

Zone 3

Size Class

No. Fish No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 1 1 0 1 0 1 0 200 200 100 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 1 0 1 0 1 0 200 200 100 100

  Spring Electrofishing

  1995

  New York

Zone 3 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 0 0 0 0 0 0 0 0 0 0 0

432-533 2 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0
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635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 0 0 0 0 0 0 0

  1996

  New York

Zone 3 

Size Class No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 1 0 0 0 0 0 0 0 0 0 0

432-533 0 0 0 0 0 0 0 0 0 0 0

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 1 0 0 0 0 0 0 0 0 0 0

  1997

  New York

Zone 3 

Size Class

No. Fish No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

w/W

% Fish

w/Attacks

0-431 13 3 3 5 2 6 0 54 69 38 46

432-533 4 0 3 3 2 4 1 150 250 75 100

534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 17 3 6 8 4 10 1 76 112 47 59

  Fall Fishlift

  1993

  Vermont

Fishlift No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 6 0 0 0 2 2 0 0 33 0 33

432-533 1 0 0 0 0 0 1 0 0 0 0
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534-634 0 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 7 0 0 0 2 2 0 0 33 0 33

  1994

  Vermont

Fishlift No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 75 1 1 2 6 8 0 3 13 3 11

432-533 118 1 8 8 12 17 1 8 20 7 14

534-634 1 0 1 1 0 1 0 100 100 100 100

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 194 2 10 11 18 26 1 13 36 6 13

  1995

  Vermont

Fishlift No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 12 0 0 0 2 2 0 0 42 0 17

432-533 33 0 5 5 7 11 3 24 45 15 33

534-634 1 0 0 0 0 0 0 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 46 0 5 5 9 13 3 17 43 11 28

  1996

  Vermont

Fishlift

No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 22 0 1 1 0 1 0 9 9 5 8

432-533 22 0 1 1 3 4 1 5 18 5 18

534-634 2 0 0 0 0 0 0 0 0 0 0
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635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 46 0 2 2 3 5 1 7 13 4 11

  1997

  Vermont

Fishlift No. Fish

No. Fish

w/FW

No. Fish

w/HW

No. Fish

w/W

No. Fish

w/Scars

No. Fish

w/Attacks

No. Fish

w/Hits

Wounds/

100 Fish

Attacks/

100 Fish

% Fish

 w/W

% Fish w/

Attacks

0-431 11 0 0 0 0 0 0 0 0 0 0

432-533 17 1 1 2 0 2 2 12 18 12 12

534-634 2 0 0 0 0 0 1 0 0 0 0

635-735 0 0 0 0 0 0 0 0 0 0 0

736-836 0 0 0 0 0 0 0 0 0 0 0

Total 30 1 1 2 0 2 3 7 7 7 7



 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX J 
 

Assessment of Rainbow Smelt Stocks During an Eight-Year Experimental Sea 
Lamprey Control Program on Lake Champlain 









































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX K 
 

Benefit Cost Analysis of the Eight-Year Experimental Sea Lamprey Control 
Program on Lake Champlain 




































































































	8yrtext4.pdf
	Page 1
	Page 3
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 117
	Page 118

	figures4.all.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26

	tables4.all.pdf
	Page 1
	Page 2
	Page 3
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 92
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98

	Appendxd.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

	Appendxe.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54

	Appendxf.pdf
	Page 1
	Page 2

	appendxg.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19

	Appendxh.pdf
	Page 1
	Page 2

	Appendxi.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123




