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Executive Summary  
 
Salmonid restoration efforts continued to be the primary focus of the Lake Champlain Fisheries 
Technical Committee.  The number of salmonids stocked was about 5,000 less than requested. The 
shortfall was due to the reduced numbers of steelhead and brown trout available.  Sea lamprey 
wounding rates on salmon remain lower than the average rates observed during the 1990’s 
experimental sea lamprey control program and lake trout wounding rates in 2014 decreased to 30 
wounds per 100 fish, which matches the lowest levels achieved for lake trout since long term sea 
lamprey control began in 2002, but this is still above the program objective.  The wounding rates for 
walleye collected from the Poultney River were below the Cooperative’s lamprey wounding objective 
for walleye of 2 wounds per 100 walleye. The number of salmon captured at the Winooski fishway 
remained high in 2014.  Salmon were transported and released upstream for the first time since 2008 
when movement was suspended due to the threat of viral hemorrhagic septicemia. Salmon redds were 
found in the upper Winooski River as well as several tributaries. Returns of salmon to the Boquet 
fishway increased in 2014. 
 
Lampricide treatments were successfully completed on six tributaries and four river deltas in 2014.  
The Morpion Stream removable screen barrier in Quebec was completed in 2013 and was used to trap 
134 adult sea lamprey during the spring spawning run in 2014.   
 
Members of the Fisheries Technical Committee continued working on a wide variety of projects 
including refining the intensive culture system used to rear walleye fingerlings, monitoring sea 
lamprey, forage fish, bass, walleye, and yellow perch populations. Research efforts included 
investigating the status of stonecat populations in Vermont, experimentation with fish rearing practices 
and stocking strategies to enhance salmon survival and adult returns to spawning tributaries. 
 
Introduction 
 
Management of the fishery resources of Lake Champlain is coordinated by the Lake Champlain 
Fisheries Technical Committee, which is a workgroup of the Lake Champlain Fish and Wildlife 
Management Cooperative.  Members and advisors of the Fisheries Technical Committee includes staff 
from the Vermont Department of Fish and Wildlife (VTDFW), New York State Department of 
Environmental Conservation (NYSDEC), US Fish and Wildlife Service (USFWS), University of 
Vermont (UVM), Vermont Cooperative Fish and Wildlife Research Unit (VCFWRU), Quebec 
Ministry of Natural Resources, Lake Champlain Sea Grant, and other universities.  
 
This report briefly summarizes fisheries management and research activities carried out on Lake 
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Champlain during 2014. The names of Project Leaders are listed after section headings and their 
affiliation can be found on the Fisheries Technical Committee Membership list at the end of this 
document. More details on specific projects can be obtained by contacting project leaders. 
 
SALMONIDS 
 
Stocking Summary (Shanahan) 

Salmonid stockings in Lake Champlain during 2014 included: 302,000 landlocked Atlantic 
salmon (smolt equivalents); 60,000 steelhead (smolt equivalents); 81,000 lake trout; and 65,000 
brown trout (Table 1).  The list includes landlocked Atlantic salmon and steelhead that were 
stocked in the tributaries to the lake.  Also listed in Table 1 are the stocking targets for each 
species.  Stocking numbers are presented as “stocking equivalents.”  Salmonids are stocked at 
varying sizes, from recently hatched fry that spend two years in the tributaries before migrating 
to the lake, to smolts and yearlings that are ready to begin life in the lake at the time of 
stocking.  The numbers stocked are adjusted to stocking (smolt/yearling) equivalents to better 
represent the effective numbers stocked.   
 
Table 1. Numbers (in stocking equivalents) of salmonids stocked in Lake Champlain during 
2014, and stocking targets for the lake. 

Species 

Main Lake Malletts Bay/Inland Sea Total number 
stocked in 2014 Target 2014 Target 2014  

 
Landlocked salmon 227,000 230,155 77,000 72,283 302,438 
 
Lake trout 82,000 

 
80,635 

 
0 

 
0 80,635 

 
Steelhead 53,000 

 
54,238 

 
5,000 

 
5,500 

 
59,738 

 
Brown trout 38,000 

 
34,372 

 
40,000 

 
30,400 

 
64,772 

Total 400,000 399,400 112,000 108,183 507,583 
 
 
 
Fish Passage (Staats, Shanahan) 

A total of 43 adult landlocked Atlantic salmon were trapped at the Willsboro fish ladder on the 
Boquet River in September and October of 2014.  This was a substantial increase over the last 
two years and a fairly impressive number given the reduced flow of water into the Fishway due 
to the rapidly deteriorating condition of the dam.   
 
A total of 158 adult landlocked Atlantic salmon and 27 steelhead rainbow trout were trapped at 
the Winooski One fish passage facility in the fall 2014 while only 9 steelhead were processed 
in the spring (Figure 1).  There were 81 male and 77 female salmon processed at the lift. 
Condition factors and mean length at age of lake age 1 males continues to increase (Figure 2). 
Salmon were transported and released upstream for the first time since 2008 when upstream 
movement was suspended due to the threat of viral hemorrhagic septicemia. Salmon redds were 
found in the upper Winooski River as well as several tributaries. 
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Figure 1. Summary of landlocked Atlantic salmon lifted at the Winooski One fish passage 
facility, 1993 – 2014. 
 

 
 
Figure 2.  Comparison of mean total length (± 95 % CI) and condition factor (± 95 % CI) of 
lake age 1 male landlocked Atlantic salmon collected at the Winooski One fish passage facility, 
2007 – 2014.  
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Spring and Fall Nearshore and Tributary Assessments (Chipman, Smith) 
Fall boat electrofishing surveys for salmonids are conducted annually.  This sampling allows 
for the collection of biological data including total length (TL), sex and age information as well 
as lamprey wounding data.  Salmonids collected in Vermont tributaries are tagged with serially 
numbered Floy anchor tags prior to release. The data are utilized in hatchery product/strain 
evaluations and to monitor sea lamprey control progress through time. 
 
Springtime electrofishing was not conducted in 2014. 
 
Fall nearshore salmonid sampling was focused on traditional sites in Willsboro and Whallon 
bays.  Catches in the Whallon Bay and Willsboro Bay areas consisted of 385 lake trout, 402 
salmon, 7 steelhead, and 6 brown trout. Whallon and Willsboro bay salmon catches were up 
significantly in 2014 from the catch in 2013.  Salmon in the 420-440mm length group made up 
the largest proportion of the nearshore sample (Figure 3).  
 
 

 
 

Figure 3.  Length frequency distributions of landlocked Atlantic salmon collected from Willsboro and 
Whallon bays by electrofishing, 2010-2014. 
 

A new fish trap constructed at the upper end of Hatchery Brook (Ed Weed Fish Culture Station 
discharge stream) to capture spawning salmonids was operated for the first time in fall 2014. 
The trap captured 694 salmon, 20 steelhead and 13 brown trout. Salmonids were also collected 
by dip netting in lower Hatchery Brook and tagged to assess the capture efficiency of the trap; 
61 of  91salmon (67 percent) in the dip net sample were later recovered in the trap. The total of 
724 salmon collected in Hatchery Brook is a new record.  
 
A total of 253 adult Sebago-strain salmon from Hatchery Brook were retained for use as 
broodstock at Ed Weed FCS, and 61 pairs were spawned. All of the males and two females 
used for egg production were lethally sampled for disease testing, and all but 15 of the 
remaining salmon were released alive in Lake Champlain.  
 
Salmon runs were also strong in other Vermont tributaries. A total of 139 salmon were 
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collected in eight days of electrofishing in the Lamoille River. Limited sampling was conducted 
in two other Vermont rivers, with 31salmon collected in two trips to Otter Creek, and 19 
salmon in three trips to the Missisquoi River.  The Lamoille River and Otter Creek both yielded 
the greatest numbers of salmon collected since 1993, and the Missisquoi River sample was the 
largest recorded since sampling began there in 1990. Hatchery Brook salmon tended to be 
larger than Lamoille River salmon, with greater proportions of Hatchery Brook salmon in the 
540-620 mm length range (Figure 4). 
 
 

 
 
Figure 4.  Length frequency distributions of landlocked Atlantic salmon collected from fall spawning 
runs in Hatchery Brook and Lamoille River, 2014. 

 
A trap net was set in Hatchery Cove in Grand Isle for four consecutive nights in early 
November to sample the lake trout spawning concentration. The net was tended daily and 1,083 
lake trout and 63 salmon and two brown trout were collected.  A length frequency distribution 
of Lake trout collected in the Hatchery Cove trap net is presented in Figure 5. 
 
A workgroup of the Fisheries Technical Committee continued work on development of a plan 
to assess salmonid stocking rates.  Fall salmonid sampling data will be used to calculate 
important indicators of fish condition and abundance.    
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Figure 5.  Length frequency distributions of male and female lake trout collected in November 4-7, 
2014 by trap net in Hatchery Cove. 
 

 
Pre-stocking Landlocked Salmon Assessments (Ardren) 

In the spring of 2014, landlocked salmon yearlings from Eisenhower National Fish Hatchery, 
Ed Weed Fish Culture Station, and Adirondack Fish Hatchery were assessed as part of a long-
term monitoring database needed for managers to better understand the percentage of stocked 
fish that are viable smolts.  Many hatchery programs that rear one year old smolts have 
developed a size threshold for classifying a stocked fish as a smolt.  Fish that do not reach this 
size threshold are expected to remain as parr and will not undergo the parr-smolt transformation 
that year.  Biologists working with anadromous Connecticut River salmon have established a 
smolt threshold of greater than or equal to 150 mm total length.  Our first year of data 
collection in 2011 revealed almost all yearlings released from Ed Weed and Eisenhower 
hatcheries exceeded the 150 mm size threshold.  However, over 75% of yearlings reared at 
Adirondack hatchery in 2011 and 2012 did not exceed 150 mm, indicating they were stocked as 
parr not smolts.  The small size distribution was likely cause by the use of substandard fish feed 
with poor nutrient content.  In 2014, at least 90% of fish exceeded the smolt size threshold for 
all three hatcheries (Figure 6). 
 
To more accurately differentiate between parr and smolts, we are also collecting data on length, 
weight, silvering, darkening of fin margins, abdomen hardening, changes in body shape, fin 
condition, and physiology. Having more accurate estimates of the percentage of stocked fish 
that are viable smolts will be useful for setting stocking rates and evaluating adult return rates 
to the fishery and rivers.  A better understanding of the timing for parr-smolt transformation at 
each hatchery will also help establish optimal release times for stocking. 
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Figure 6. Total length distribution of hatchery-reared yearling landlocked Atlantic salmon 
stocked into the Lake Champlain Basin from three hatcheries in 2014.    
 

SEA LAMPREY  
 

The objective of the sea lamprey control program is to achieve and maintain wounding 
rates at or below 25 wounds per 100 lake trout, 15 wounds per 100 landlocked Atlantic 
salmon (salmon), and 2 wounds per 100 walleye. 
 

Pre-treatment quantitative assessment sampling (QAS) (Allaire) 
Pre-treatment QAS surveys (Table 2) were conducted in five Lake Champlain tributaries 
(Beaver Brook, Mill Brook, Mount Hope Brook, and Poultney/Hubbardton Rivers) in 
preparation for scheduled lampricide treatments in the fall of 2015. 
 

Table 2.  2014 QAS survey results and population estimates  

Stream 

Sea Lamprey 
Larval 

Population 
Estimate 

Type I 
Larval 
Density 

(m2) 

Type II 
Larval 
Density 

(m2) 

Population 
Estimate- 

Transformers 

Beaver Brook Reach 1 193 0 0.038 0 
Beaver Brook Reach 2 2,726 0.337 0.189 57 
Mill Brook 0 (No Sea Larvae) 0 0 0 
Mount Hope Brook 25,000 0.406 0 0 
Poultney River Reach 1 183 0.006 0 0 
Poultney River Reach 2 3,444 0.067 0.011 0 
Hubbardton River 4,693 0.370 0.091 0 
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Post-treatment quantitative assessment sampling (QAS) (Allaire) 
Post-treatment QAS surveys were conducted in four Lake Champlain tributaries in 2014 to 
evaluate the effectiveness of lampricide treatments conducted in 2013 (Table 3). No pre-
treatment QAS survey was conducted in Putnam Creek in 2012 because of treatment schedule 
realignment 
 

Table 3.  Pre-treatment and post-treatment QAS survey results for streams treated with lampricides 
during the fall of 2013. 

Stream Pre-treatment (2012) 
population estimate 

Post-treatment (2014) 
population estimate 

Percent reduction in 
sea lamprey larvae 

Lamoille River 3,820 0 100% 
Stone Bridge Brook 11,609 0 100% 
Saranac River 76,129 4,701 93.8% 
Putnam Creek NA 42,862 NA 
 
Detection Sampling (Allaire) 

In 2014, staff surveyed 14 tributaries in the Northwestern quadrant of Lake Champlain that are 
currently considered “negative” for the presence of sea lamprey.  Staff spent over 9 1/2 hours 
of electrofishing time sampling over 400m2 of larval habitat investigating these 14 tributaries.  
 
Sea lamprey larvae were collected in the Little Chazy River for the first time.  Sea lamprey 
larvae were also found at three access points along Corbeau Creek and in an unnamed tributary, 
both of which are tributary to the Great Chazy River. 
 

Delta assessment (Allaire) 
Since 2011, deepwater surveys have been conducted during the same year as scheduled delta 
lampricide treatments to shorten the time between assessment data and treatments.  We believe 
this increases treatment effectiveness by limiting the amount of time for lamprey to move on 
the deltas between surveys and treatments.  Four delta surveys were conducted in preparation 
for possible treatments in the fall of 2014. 
 
Saranac Delta: We collected 9 sea lamprey larvae and calculated 3 treatment zones to cover 
their distribution.  This compares to 22 sea lamprey larvae collected during the delta survey in 
2012.  
 
Salmon Delta: We collected 16 sea lamprey larvae on the Salmon Delta, all near the mouth 
resulting in one treatment zone.  This area surrounding the mouth was very shallow (2-4ft) 
during our survey in July.  No sea lamprey larvae were collected during the previous delta 
surveys in 2010 and 2011.  
  
Ausable Delta Complex: The Ausable Delta Complex includes three delta survey reaches: one 
around the mount of the Little Ausable River, one around the north mouth of the Ausable 
River, and one around the south mouth of the Ausable River. We collected 95 sea lamprey 
larvae and calculated 4 treatment zones to cover their distribution.  This compares to 120 larvae 
that were collected during the 2010 delta survey.  
 
Boquet Delta: We collected 21 sea lamprey larvae and calculated 2 treatment zones to cover 
their distribution.  This compares to just 2 collected during the 2010 delta survey.   
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Trapping and Barriers (Allaire, Young) 
Adult sea lamprey were trapped in 11 streams during the spring of 2014 to prevent or limit 
reproductive success (Table 4).  A permanent trap associated with the Frog Pond Dam on the 
Great Chazy River has been operated since 1995 and is part of an integrated control approach. 
During the spring of 2014, a side channel on the Great Chazy River was also trapped where sea 
lamprey adults were believed to be emerging from a crack in the bedrock under the Frog Farm 
Dam.   
 
In 2014, the U.S. Fish and Wildlife Service began operation of a removable barrier on Morpion 
Stream in Quebec.  A portable assessment trap was also placed in McKenzie Brook in Port 
Henry, NY for the first time in 2014. 
 
Baited pots were deployed above trap sites in Malletts Creek and Trout Brook to capture sea 
lamprey which had made it past the downstream weir.  We collected 7 adult sea lamprey in 
Trout Brook (14.8% of total catch) and 33 adult sea lamprey (15.3% of catch) in Malletts Creek 
using these pots.  We will continue to use pots in areas where we are unable to deploy traps, as 
well as above traps to gauge the amount of escapement past trap sites.  
 
We saw a significant increase in the number of adult lamprey captured in our adult traps.  Only 
Stone Bridge Brook (which was treated in 2013), saw a decrease.  Of the nine streams that are 
regularly trapped, three recorded the largest catch ever, and one recorded the second highest.  
During our first season of trapping at McKenzie Brook, we captured 5 adults.  We also 
captured 8 adult sea lamprey in the side channel of the Great Chazy River, verifying that adults 
are making their way under the Frog Farm Dam and emerging above the dam.     

 
Table 4.  Results of adult sea lamprey trapping in 2014.     
Date 
Trap 
Set 

State / 
Province 

Stream Date 
Trap 

Removed 

% of Days 
Trap 

Operational 

# of 
Lamprey 
Captured 
(2013) 

# of 
Lamprey 
Captured 
(2014) 

% Change 
From 
2013 

4/14/14 NY Beaver Brook 6/23/14 100% 33 203 515.2% 
4/22/14 VT Trout Brook 6/17/14 70.9% 37 47 27.0% 
4/22/14 VT Stone Bridge Brook 6/16/14 72.7% 73 15 -79.5% 
4/24/14 VT Malletts Creek 6/23/14 66.7% 161 215 33.5% 
5/9/14 NY Great Chazy River 6/11/14 100% 146 241 65.1%% 
4/18/14 VT Pond Brook 6/23/14 95.5% 20 121 505.0% 
4/21/14 NY Rea Brook 6/17/14 66.7% 14 128 814.3% 
4/22/14 VT Sunderland Brook 6/3/14 43.2% 18 63 250.0% 
4/17/14 NY Mullen Brook 6/23/14 82.1% 28 65 132.1% 
4/21/14 NY McKenzie Brook 6/6/14 95.7% NA 5 NA 
4/25/14 QC Morpion 6/18/14 85.5% NA 134 NA 

    TOTAL 530 1237 133.0% 
 
* Note that the trap on the Great Chazy was operational the entire time it was installed, but we know 
that lamprey are passing under the dam and gaining access to upstream spawning habitat.  
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Lampricide Control (Smith) 
Lampricide treatments were completed on six tributaries and four river deltas in 2014 (Table 
5).  Control status of Lake Champlain tributaries is presented in Appendix 2.  A treatment 
history and schedule of future treatments is presented in Appendix 3. 
 
Table 5.  Summary of 2013 lampricide applications in tributaries to Lake Champlain. 

Stream or delta Date treated Flow 
(CFS) 

TFM   
 (lbs. active 
ingredient) 

Area 
treated 

Niclosamide   
(lbs. active 
ingredient) 

Boquet River Sept 9 125 594 2.6 mi. 8.2 
Boquet Delta Sept 12 - - 20 ac. 149 
Salmon River Sept 15 26 307 4.0 mi. - 
Salmon Delta Sept 17 - - 10.2 ac. 51 
Little Ausable River Sept 16 17 332 5.3 mi. - 
Ausable River Sept 18 300 1,530 7.5 mi. - 
Ausable Delta Sept 23/24 - - 131 ac. 696 
Saranac Delta Sept 24 - - 23.3 ac. 117 
Lewis Creek  Sept 30 14 297 9.5 mi. - 
Great Chazy River Oct 28 125 1,654 20.6 mi. - 
  Totals: 4,714 50 mi., 

185 ac. 1,021 

 
Wounding Rates (Chipman, Smith)   
 Sea lamprey wounding rates calculated for lake trout collected in 2014 decreased to 30 wounds 

per 100 fish, which matches the lowest levels achieved for lake trout since long term sea 
lamprey control began in 2002, but this is still above the program objective (Figure 7).  
Wounding on Main Lake salmon collected in 2014 declined slightly to 13 wounds per 100 fish, 
exceeding the program objective; however wounding on Inland Sea and Malletts Bay salmon 
remains high, at 29 wounds per 100 fish (Figure 8).  Both salmon and lake trout wounding rates 
in 2014 were lower than the average rates observed during the 1990’s experimental sea lamprey 
control program, (Table 6).  

 
The sea lamprey wounding rate for walleye (534 to 634 mm TL) collected in spring 2014 from 
the Lamoille River was 2.7 wounds per 100 fish, which is above the Cooperative’s lamprey 
wounding rate objective for walleye of 2 wounds per 100 walleye.  No lamprey wounds were 
observed on walleyes in the target size class collected in the Poultney River in spring 2014.  
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Figure 7.  Type A1-A3 sea lamprey wounds (fresh and healing) per 100 lake trout (533-633 mm total 
length) from fall sampling in the Main Lake basin, 1989-2014.  For reference, the target wounding rate 
of 25 wounds per 100 fish is also presented (dashed line).  

  
 
Figure 8.  Type A1-A3 sea lamprey wounds (fresh and healing) per 100 salmon (432-533 mm total 
length) from fall sampling in the Main Lake and Inland Sea-Malletts Bay basins, 1993-2014.  For 
reference, the target wounding rate of 15 wounds per 100 fish is also presented (dashed line). 
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Table 6.  Sea lamprey wounding rates on Lake Champlain lake trout and Atlantic salmon during 2014, 
compared with pre-control and eight-year experimental control program results.  

 Number of type A1-A3 lamprey wounds per 100 fish 

Objective Pre-control Experimental 
control 2014 

Lake Trouta 

(Main Lake) 25 55 38 30 

Atlantic Salmonb 
(lake-wide) 15 32 31 15 

Atlantic Salmonb 
(Main Lake) 15 34 27 13 

Atlantic Salmonb 
(Malletts Bay-Inland Sea) 15 32 39 29 

a Lake trout in the 533-633 mm (21.0-24.9 inches) length interval.  For lake trout, pre-control included 1982 - 92, 
while experimental control includes 1993 - 97. 
b Salmon in the 432-533 mm (17.0-21.0 inches) length interval.  For salmon, pre-control included 1985 - 92, while 
experimental control includes 1993 - 98. 

 
 
 

FORAGE FISH  
 
Smelt (Staats) 

Twenty midwater trawls for rainbow smelt were conducted in late summer, 2014 (Table 7).  
Mean catch per 55 minute trawl (CPUE) in the main lake was above the long-term average 
except at Valcour Island while Malletts Bay and the Northeast Arm numbers remain low 
(Figure 9). Preliminary analysis suggests the main lake stations were dominated by age 1 smelt. 
Older ages are better represented in the Malletts Bay and Northeast Arm samples than in the 
main lake, however less than half of the usual numbers of smelt were collected from these 
stations for age analysis. 

 
Alewives (Pientka) 

Alewives were first discovered in Lake Champlain in 2004 and their numbers have increased 
since.  Since 2008, floating gill nets have been utilized to collect alewife samples for age and 
growth analysis.  In 2014, both young-of-year and older alewife were collected at most 
sampling stations. The Valcour Island station recorded the greatest CPUE of adult alewife at 
122 fish per 4 hour set. The Northeast Arm station had the greatest catch of YOY alewife. The 
fewest number of adults were netted at Juniper Island and no YOY were sampled at the Barber 
Point Station. 
 

Hydroacoustics (Pientka) 
Hydroacoustic assessment of Northeast Arm, Malletts Bay and Main Lake was conducted 
between July 29 and August 20, 2014 following the same procedures as prior years.  The 2014 
assessment transects covered 16.2 nautical miles in the Northeast Arm, 8.2 nautical miles in 
Malletts Bay and 62.5 nautical miles in the Main Lake.  Along with the acoustic transects, 
targeted trawls and temperature profiles were performed to confirm species compositions.   In 
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2014, 2 tucker trawls, 13 midwater trawls and 31 temperature profiles were performed.  
Processing of the acoustic data is currently ongoing.   
 

PERCIDS 
 
Yellow Perch (Pientka) 

Experimental gillnets are set overnight at multiple locations in order to monitor the Lake 
Champlain fish community. While these nets are not specifically targeting yellow perch they do 
give insight into relative abundance.  In 2014, the sampling occurred between June 25th and 
July 10th.  Yellow perch catch per overnight set (CPUE) at Shelburne Bay was similar to St. 
Albans Bay levels (Figure 10).  Sampling will continue in 2015. 
 
Table 7.  Mean catch per 55 minute trawl (CPUE with 95% confidence interval) of rainbow 
smelt in 2014 and comparison to pre- (1990-2004) and post-alewife invasion mean CPUE 
(2005-2014). 

Station Number of trawls CPUE 

Pre-
Alewife 
Mean 

Post-
Alewife 
Mean N years 

Main Lake 

Barber Point 4 1697 ± 905 206 491 21 

Juniper Island 4 117 ± 61 180 187 25 

Valcour Island 4 29 ± 13 423 151 15 

Malletts Bay 

Malletts Bay 4 24 ± 17 1124 428 25 

Inland Sea 

Northeast Arm 4 10 ± 7 1363 198 25 
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Figure 9.  Mean catch per 55-minute trawl for smelt in Lake Champlain. 
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Figure 10.  Yellow Perch CPUE for 2009-2014 at four Lake Champlain Locations. 
 

Walleye (MacKenzie, Pientka) 
Walleye management activities on Lake Champlain in 2014 included the collection of brood 
stock from the Poultney River, an evaluation of the contribution of stocked walleye to the age 3 
year class in the spawning run on the Poultney River and sampling for walleye during the 
spawning run on the Lamoille River.   
  
Three hundred and twenty six walleye (230 males, 96 females) were collected from the 
Poultney and 403 walleye were collected in the Lamoille. Nineteen pairs collected from the 
Poultney River were spawned resulting in 3,023,625 eggs. Eggs were hatched at the Ed Weed 
Fish Culture Station (FCS) in Vermont. Fingerlings were reared in the intensive culture system 
located at the Ed Weed FCS and in 4 ponds managed by the Lake Champlain Walleye 
Association.  All fry and fingerlings were marked with OTC prior to stocking.  
 
 All adults used for spawning were sacrificed for disease testing. Testing results were negative 
for fish pathogens of concern.  
 

 Forty age-3 males were collected for evaluation of the contribution of stocked fish to the 
spawning run in the Poultney River. Thirty seven (93%) of the age 3 walleye had been marked 
with OTC. 
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CENTRARCHIDS 
 

Largemouth and Smallmouth Bass (Good, Pientka) 
Angling for largemouth and smallmouth bass in Lake Champlain continues to increase in 
popularity.  The lake is frequently named as one of the top 5 bass fishing destinations in the 
country by numerous popular national fishing magazines.  It not only attracts and supports a 
high level of recreational fishing pressure, but multiple professional bass fishing tournament 
trails have added Lake Champlain as an annual stop.  In 2014, Vermont issued 107 Bass 
Tournament permits for Lake Champlain.  For the FLW Outdoors Series, results indicate that 
tournament catches have remained very consistent since their first tournament was held on 
Lake Champlain in 2002 (Figure 11).  Both major U.S. professional bass fishing tournament 
series, Bassmaster and Forrest L. Wood (FLW) Outdoors, have held regular events on the lake. 
 

 
Figure 11.  Average daily creel limit weights for the Top 10 anglers from each of the 10 
professional-level FLW Outdoors tournaments held on Lake Champlain since 2002. 

 
Summertime electrofishing surveys at sampling stations on the South Lake captured 647 
largemouth bass and 158 smallmouth bass in 9.3 hours of electrofishing in 2014.  Largemouth 
bass ranged in size from 2.1 to 20.4 inches total length and smallmouth bass ranged in size 
from 2.1 to 18.6 inches total length. Springtime sampling events are planned for the future to 
better target smallmouth bass when they are located nearshore and more vulnerable to 
electrofishing. 

 

ESOCIDS 
 
Muskellunge (Good, Pientka) 

In 2014, VTDFW stocked 7,000 muskellunge into the lower Missisquoi River and Missisquoi 
Bay, including Campbell’s Bay (Table 8).  As in 2013, some of the muskellunge were also 
stocked above the Swanton Dam.  The location above the Swanton Dam has been stocked 
recently because of several potential benefits – there is abundant forage and a relative lack of 
predation and competition.  Muskellunge may grow readily and have good survival rates.  Fish 
are likely to then migrate downstream into the lower river and Lake Champlain at a size where 
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predation would be low and survival high in the Champlain fish community. 
 

Table 8.  Muskellunge stocking numbers for Lake Champlain, 2008-2014. 
 

Date Strain Source Number 
Stocked 

Avg. 
Length 

(Inches) 

Total 
Wt. 

(Lbs.) 

Life 
Stage Stocking Location 

2008 Chautauqua NYSDEC 250 6.1 4.35 Summer 
Fingerling Missisquoi River & Bay 

2009 Chautauqua NYSDEC 10,000 5.04 174 Summer 
Fingerling Missisquoi River & Bay 

2011 Chautauqua NYSDEC 5,150 5.0 95.5 Summer 
Fingerling Missisquoi River & Bay 

2012 Chautauqua NYSDEC 8,800 5.4 185 Summer 
Fingerling Missisquoi River & Bay 

2013 Chautauqua NYSDEC 7,580 5.32 155 Summer 
Fingerling 

Lower Missisquoi R & 
Bay, Upper Missisquoi 

R. (Swanton to 
Highgate) 

2014 Chautauqua NYSDEC 7,000 5.24 137 Summer 
Fingerling 

Lower Missisquoi R & 
Bay, Upper Missisquoi 

R. (Swanton to 
Highgate) 

 
 

Sampling was conducted on two separate occasions on the Missisquoi River between Swanton 
and Highgate dams to collect young-of-year and yearling muskellunge to determine condition, 
growth and survival.  A total of 7 muskellunge were collected.  Four appeared to be from the 
2014 stocking ranging from 187-208mm (7.4” – 8.2”), while the other three likely originated 
from the 2013 stocking, ranging in length from 408-443mm (16.1” – 17.4). 

 
Yearling and young-of-year muskellunge appeared to be relating primarily to eel grass 
(Vallisneria americana)  habitat.  Size-at-capture indicated a very high growth rate.  

 
 

ANGUILLIDS 
 
American eel (Staats) 

In 1997, an eel ladder was constructed at the Richelieu River dam in Chambly, Quebec and in 
2001 a fish ladder and an eel ladder were built at the St Ours dam on the Richelieu.  These 
facilities reopened connectivity for eel migration from the St. Lawrence River to Lake 
Champlain.  Faune Québec, in cooperation with a commercial fishing union and Hydro-
Québec, initiated an eel stocking program in 2005 in the Richelieu River to further enhance eel 
recruitment.  In order to monitor the success of these stocking efforts and new passage 
facilities, Québec asked members of Fisheries Technical Committee to monitor eel in Lake 
Champlain.  
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American eel sampling was conducted in 2014 and numbers of eels collected or observed were 
similar or greater relative to sampling efforts in 2012 (Table 9). Eels collected ranged in size 
from 320 millimeters (mm) to 760 mm. One eel tagged with a passive integrated transponder 
tag (PIT) in 2010 was collected in Paradise Bay in 2014. Eels were also collected during annual 
spring adult sea lamprey trapping operations (Table 10).  The majority of which were larger 
eels (>600 mm), but some smaller eels were also handled (Anthony Curtis, USFWS, personal 
communication). 
 
Table 9.  Summary of American eel stocking in the upper Richelieu River and the number of 
eels caught in Lake Champlain by electrofishing in 2007, and 2010 to 2014. 
 

Year 
Number of 
glass eels 
stocked 

Number of eels collected (observed but not collected) 

Keeler Bay Paradise 
Bay 

Converse 
Bay 

Grand Isle 
shoreline 

2005 600,000 ---- ---- ---- ---- 
2006 1,000,000 ---- ---- ---- ---- 
2007 425,500 0 0 0 1 
2008 746,000 ---- ---- ---- ---- 
2010 0 1 1 (1) 25 (17) 14 (3-5) 
2012 0 1 (13) 2 (4) 57 (98) 21 (12) 
2014 0 12 (12) 17 (18) 54 (39) Not sampled 

 
Table 10.  Summary of American eel captured during annual sea lamprey trapping conducted 
in the spring, 2010-2014. 
 

Stream 2014 2013 2012 2011 2010 
Main Lake      

Great Chazy River, NY 7 0 0 1 1 
Sunderland Brook, VT 0 2 1 --- 0 
Potash Brook, VT --- --- 0 --- --- 
Mullen Brook, NY 0 0 0 0 0 
Beaver Brook, NY 1 0 0 0 0 
Rea Brook, NY 0 1 0 --- ---- 

Inland Sea, VT      
Stone Bridge Brook 5 24 12 11 2 
Trout Brook 0 0 1 0 0 
Morpion Stream (QC) 2 --- --- --- --- 

Malletts Bay, VT      
Malletts Creek 0 0 0 0 0 
Pond Brook 0 1 0 3 0 
Indian brook --- --- 5 --- --- 
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RESEARCH 
 

Status of Stonecats in Vermont (Elizabeth Puchala and Donna Parrish, UVM) 
Our research on stonecat populations in the two known Vermont locations, the LaPlatte and 
Missisquoi rivers, focuses on attempting to estimate population sizes and survivorship. From 
June to October 2014, the third year of our study, we used backpack electrofishing to capture 
and mark 242 stonecats in the LaPlatte River, of which 41 were recaptures. In the Missisquoi 
River, we used mostly minnow traps and we collected 27 (5 recaptures) stonecats below 
Swanton Dam, and 25 (7 recaptures) below Highgate Dam. Total stonecats collected during 
three years of sampling is 1,671 in the LaPlatte River and 144 in the Missisquoi River. 
Sampling will resume in spring 2015 to increase the number of marked fish, with more focus 
on the Missisquoi River. 

 
Acoustic telemetry (Ellen Marsden, UVM) 

Twenty-seven acoustic receivers have been deployed between Crown Pt and Rouses Pt, 
allowing    detection of tagged fish year-round.  Seven walleye and a total of 70 lake trout have 
been tagged to date.  Preliminary analysis of lake trout movements indicate that both sexes 
spend most of the spawning period at a single site, but several moved south for the spring and 
summer to the area near Whallon Bay and Arnold Bay.   

 
Lake trout thiamine study (Ellen Marsden, UVM) 

Collections of wild fry in Lake Champlain have not declined since the introduction of alewife, 
despite a steady decline in the amount of thiamine in lake trout eggs since 2004.  We 
hypothesize that wild fry may ameliorate thiamine deficiency by consuming thiamine-rich prey.  
Eggs were collected from 53 lake trout and analyzed for thiamine content using HPLC; 
thiamine levels were lower than in 2013 (3.4 ± nmol/g).  Forty families of eggs, with a range 
from low to high thiamine, were reared at the Rubenstein Laboratory at UVM; each family was 
split into two groups, with one group treated with thiamine.  After hatching, half of each of the 
two original groups was fed live zooplankton throughout development; approximately two 
weeks after the yolk sacs were fully adsorbed, a sample of all treatments was frozen for 
thiamine analysis, to be conducted in summer 2015. 

 
River-run Restoration of Landlocked Salmon (Ardren U.S.F.W.S.) 

The U.S. Fish and Wildlife Service is leading a large adaptive management experiment focused 
on restoring and enhancing river-runs of landlocked salmon to Lake Champlain.   
  
Landlocked Atlantic salmon were extirpated from Lake Champlain in the early 
1800s.  Management actions, including sea lamprey control and stocking yearling smolts, 
provide for a popular salmon fishery in the lake.  However, spawning runs of salmon to rivers 
(i.e., river-runs) have remained low.  In 2010, we initiated a long-term adaptive management 
experiment focused on increasing river-runs of salmon to enhance in-river fisheries and restore 
natural populations.  Examples of ongoing experiments include: (1) identifying indicators of 
smolting to optimize timing of stocking to periods when fish are likely to imprint on rivers and 
(2) evaluating alternative hatchery rearing methods.  We identified gill Na+/K+ ATPase 
activity during the spring as a potential indicator of smolting for landlocked salmon but activity 
levels were much lower than observed in anadromous populations.  We also observed a large 
impact of alternative hatchery rearing on adult returns to the Winooski River in 2013.  There 
was a sevenfold increase in adult return rate of smolts reared in river water with an ambient 
temperature profile compared to smolts reared on well water with an increased temperature 
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profile.  Our results demonstrate potential for rapid increases in river-runs using hatchery 
smolts combined with targeted research and adaptive management. 
 
Efforts to reintroduce landlocked Atlantic salmon in Lake Champlain are currently being 
hindered by the recent introduction of alewife in 2003. Consuming alewife has decreased 
thiamine (vitamin B1) levels within salmon, potentially reducing migration performance due to 
impaired equilibrium and muscle weakness. In the fall of 2014, we used radio telemetry to 
quantify upstream migration performance of 24 adult salmon in the Boquet River at a steep 
cascade section immediately downstream of the Willsboro Dam. Half of these fish were 
injected with thiamine booster shots (150 nmol/g). All but one experimental fish continued 
upstream and held in a large pool just below the cascade for an average of 21 days. Two 
thiamine boosted and one nonboosted fish successfully migrated upstream of the cascade. To 
better characterize impacts of increasing thiamine levels on salmon migration performance, we 
are developing novel telemetry-based methods to quantify the extent, duration and frequency of 
attempts to climb the cascade for each fish. In early November many fish exhibited forced 
dispersal, resigning to spawn in sub-optimal locations below the cascade. Our results suggest 
this cascade presents a major challenge to salmon migration in the Boquet River. 

 
In 2014 we partnered with Lake Champlain United to sample fish in the Lake Champlain 
fishery.  Using a combination of unique fin clips and parental based genetic tagging we can 
identify fish caught in the fishery as being stocked into the Winooski River or Boquet River.  
Preliminary results of this study indicate over 90% of the fish caught were stocked into the 
Boquet River.  These results suggest landlocked salmon may stay close to rivers they are 
stocked into as smolts because most fish were caught in the southern part of the main lake near 
the Boquet River.  However, a more comprehensive sampling of the lake is needed to 
rigorously test this hypothesis.  Samples collected during a second year of angler cooperation 
and the 2015 VTFW open water creel will help answer this question.  You can find out more 
about this aspect of the project by visiting our website at: http://www.dylanfraser.com/lake-
champlain-salmon/ 

 
Partners: US Sen. Leahy, USFWS, VTDFW, NYSDEC, USGS-Conte Lab, Dartmouth 
College, Concordia University, UVM, Middlebury College. Funding: Great Lakes Fishery 
Commission, USFWS, VTDFW, Concordia University, and Lake Champlain United. 
 
 

http://www.dylanfraser.com/lake-champlain-salmon/
http://www.dylanfraser.com/lake-champlain-salmon/
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Appendix 2: Map of Lake Champlain tributaries included in the sea lamprey control program and 
control methods planned for use on those tributaries. 
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Appendix 3:  Schedule of completed Lake Champlain lamprey treatments through 2014 and projected treatments for 2015-2020.  The 
“T” denotes completed TFM only treatments, “B” denotes completed Granular Bayluscide, “C” denotes completed TFM + 1% 
Niclosamide and “P” denotes proposed treatments.  Green represents the number of years ahead of schedule and Red represents the 
number of years behind schedule (delayed) that proposed treatments would occur to get them onto the basin realignment plan. 
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Beaver Brook T        T     T    T        P      
Mill Brook                   T    T   P    P  
Mill Delta                   B    B   P    P  
Putnam Creek T    T    T    T    T    T   T  P    P  
Mt. Hope Brook (incl. tribs)  T    T    T     T    T    T   P    P  
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LaPlatte River                           P    P 
Winooski River               T    T    T   P     P 
Trout Brook      T                          
Stonebridge Brook  T                      T   P    P 
Lamoille River                    T    T   P    P 
Missisquoi River                   T    T    P    P 
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