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april 1, 1976

Mr. Lynn Greenwalt

Director

U. S. Fish and Wildlife Service
Department of the Interior
Washington, D. C. 20240

Dear Mr. Greenwalt:

In early 1975, you appointed a Blue Pike Recovery Team to prepare a
Recovery Plan for the endangered Lake Erie blue pike.

The enclosed Plan, collectively prepared by the Team and reviewed by
other concerned agencies, is submitted for your consideration. It
represents what the Team presently considers the best possible course
of action for a recovery effort and projected costs.

The Recovery Plan has internaticnal aspects that must be considered.
The blue pike was historically recorded in both United States and
Canadian waters of Lakes Erie and Ontario. Plan implementation should,
therefore, consider Canadian interests and will require Canadian coop-
eration. :

Another consideration is the difficulty of ecollecting and identifying
blue pike. A distinct possibility exists that if obtainable specimens
cannot be confirmed as blue pike or blue pike genetic reservoirs, the
Team will recommend the fish be declared extinct.

The Team will annually update the Plan as new information becomes avail-
able and as actions are accomplished.

The Team is pleased to have been involved in developing this document and
believes it will provide biologically sound guidelines for an initial
blue pike recovery effort, provided suitable specimens can be obtained.

Respectfully submitted,

> Dt

Arden J. Trandahl
Team Leader
Blue Pike Recovery Team

Arden J. Trandahl, Leader
U.5. Figh and Wildlife Service
Federal Building, Fort Snelling

Twin Cities, Minneacta S861L1
612/725-358¢6

- Russell L. Seholl John ¥. Paraons _ John K. Andersen
{Ohio Department of Natural Resources U.5. Figh and Wildlife Service U.5. Fieh and Wildlife Seruice
Sandusky, Ohio 44870 Am Arbor, Michigan 48107 Warren, Permaylvania 16365
Armold J. Stolts Shyrl E. Hood William F. Shepherd

0.5, Fish and Wildlife Service Permaylvantia Figh Commission N.Y. Dept. of Envirormmental Conservation
Hebreon, Ohio 43025 Linesuille, Penngylvania 16424 Glean, New York 14760
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PLAN RATIONALE

The passenger pigeon and the dodo bird have long been considered classic
exampies of species extinction. In more recent times, the blue pike,
which once had great economic importance as 4 valuable source of food
and recreation, virtually disappeared, with hardly a passing notice.
Following the collapse of the blue pike fishery in the late 1950's and
the lack of recrultment, the U. §. Fish and Wwildlife Service in the

sarly 1960's informally recognized the endangered status of this fish.

Despite endangerment, attempts to preserve blue pike were lacking. Neither
the Endangered Species Protection Act of 1966 (80 stat. 926) nor its

amended version, the Fndangered Species Conservation Act of 1969, provided

a Federal prchibition against the taking or possession of native endangered
fish and wildlife. tnder the provisions of these acts, thé blue pike was
recognized as an endangered species in the "Federal Register" and in the

First and second editions of the USFWS publication "Rare and Endangered Fish
and Wildlife of the United States" (Resource publication 34) and in the 1973
rhirda edition, "Threatened Wildlife of the United States" {Resource Publication

114) .

The blue pike was declared endangered becaudse it fit the criteria of the
1969 Act. Specifically, the blue pike is threatened because of destruction
or drastic modification of habhitat, overﬂexploitation or predation. Because

of these and/or other factors, its very existence requires assistance.



The endangered status of blue pike has been recognized in the states of
Michigan, Ohio, pennsylvania, and New York. The Province of Ontario

considers blue pike extinct.

vfforts to save the blue pike from ektinction were accelerated by the
Endangered Species Act of 1973 (87 Stat. 884}. This Act expands previous
acts on endangered species by providing new provisions for State
cooperation and participation'in the program through (1) cocperative
agreements, {2) grants-in-aid funding and other incentives, (3) imple-
mentation of international commitments, (4) assignment of recovery teams,
(5) development of recovery plans and (6) implementation_of approved

recovery plans.

The blue pike require restoration efforts far greater than one agency or

level of government can supply. Broad public support of the program is

alsec reguired. A successful blue pike recovery program will reguire
coordination between state and federal agencies and private institutions.

This recovery plan éerves as thé.guide for codrdinating the activities

of these agencies. The plan identifies restoration problems and broposes

a step by step sclution by identifying participating agencies, indicating

costs and the order in which actions will be undertaken. States must be
intimately involved because of habitat they manage: their legal responsibilities
for resident wildlife; and biological skills possessed by professional

ecologists they employ.



In early 1975, the Director of the U. ¢ . Fish and Wildlife Service, in
cooperation with interested states, appointed a Recovery Team toO prepare
and submit a Blue Pike Recovery Plan. This plan was prepared by the
team in accordance with the objectives of the Endangered Species Act

of 1973.



SPECIES DESCRIPTION AND STATUS

Introduction

The blue pike, Stizostedion vitreum glaucum, once an abundant and

valuable fish of the lower Great Lakes, apparently has been extirpated
or nearly so as an entity in Lakes Erie and Ontario. A relict popu-
lation is reported to exist in a Canadian tributary of Lake Huron.

The species is not known to have inhabited other waters. Despite dis-
agreement in the literature concerning the taxonomic differences between

the blue pike and the walleye, Stizostedion vitreum vitreum, the blue

pike is readily distinguishable by its blue coler and lack of yellow
pigmentation. The rapid depletion of the blue pike in Lakeg Erie and
ontario in the late 1950's was a severe economic loss to the commercial
and sport fishery. The last confirmed specimen was collected in 1965.
Other species of egquivalent value have not replaced the blue pike.
Although the cause of the decline is not known, pollution, oxygen de-
pieﬁion, ovér;exﬁléiﬁatibﬁ, aﬁd.compétition with rainbow smelt (Osmerus

mordax) probably were contributing factors.
Distribution

The @istribution of blue pike in the Great Lakes was limited primarily
to central and eastern Lake Erie, the Niagara River, and western and
southern Lake Ontario (Hubbs and Lagler 1958; Scott and Crossman 1973).

Blue pike apparently still inhabit a portion of the Lake Huron



drainage. This conclusion is based upon examination of 5. vitreum
specimens and photographs of specimens from that water in 1974 (John
W. Parsons, personal communication), and from reports on this genus
in Lake Nipissing by Harkness (1936), ginciair {1961}, and Jorgensen

(1974).

Reports of blue pike in Three-Mile Lake in the Lake Huron drainage,
Long Lake in the Lake Ontario drainage, and several unnamed lakes in
canada (Radforth 1944} were found te be unsubstantiated (Stone 1948) .
although Radforth (1944) also reported blue pike in Lake Winnipeg,
Manitcba, neither Stone (1948) nor Scott and Crossman {1973) could find

evidence to substantiate the report.
Taxonomic Status

For much of the last century, the nomenclature of the blue pike has
troubled taxonomists. Early observers (Goode 1884; Jordan and Ever-
mann 1%02; Dymond 1922) recognized vellow, gray apd blue forms of

S. vitreum in Lake Erie, but were not sure of the significance of the
forms. The yellow form cobviously was the walleye but the blue form
was different enough to lead Kendall (1921) to suggest that it was a
separate species or subspecies and Hubbs (1926) to describe it as a

new species, S. glaucum. Later the Lake Erie form was given subspeciles

status, §. v. glaucum Hubbs (beason 1936).

whether the blue form from Lake Ontaric was the same as the Lake Erie



subspecies troubled Deason {1936}, who suggested that the Lake Erie

and Lake Ontarioc blue pike may have been separate subspecies and
recommended further study. Stone {1948) recommended that blue pike be
given specific status and that Lake Erie and lLake Ontario blue piks pop-
ulations be considered separate subspecies. However, his views were
nevar generally adopted. Christie (1973) proposed that Lake Ontario blue
pike were migrants from Lake Erie, and presented convincing arguments
based largely on similax fluctuations in year-class strengths, commercial
production, and growth characteristics of the species in the two lakes.
Since the early 1950's, most +axonomists and bioclogists have accepted

the blue pike of Lake Erie and Lake Ontario as a single subspecies. The
gray form (or gray pike) of Lakes Erie and Ontario has been widely

assumed to be a walleye-blue pike intergrade.
size and Growth Rate

The smaller average size and slower growth of blue pike were described

as factors for hélbing seéarate biué pike from ﬁaileye and for establish-
ing speciation (Adamstone 1822; Hubbs 1926; Deason 1936; and Stone 1948).
ndamstone reported that blue pike in Lake Erie celdom exceeded 0.45 kg
and rarely reached 2.3 kg, and that walleyves often weighed 2.3 to 4.5 kg
énd sometimes as much as 9 kg. Of fich examined by Adamstone, the oldest
pike was age VT and the largest was 33 cm in length; for walleyes, the
respective values were age %IT and 64 cm. Deason reported maximums of

age IX and 46 cm for blue pike and age XI and 80 c¢m for walleyes.

10



pifferences in average lengths of fish at different ages were used by
Adamstone and Deason to demonstrate differences in rate of growth.

As examples, blue pike and walleyes that had completed six growing
seasons were 26 and 34 cm long, respectively, in 1921 (ddamstone 1922),
and 31 and 42 com long in 1927-32 {Deason 1936). Adamstone believed
that the difference in growth was hereditéry but Deason reasoned that
the difference was due to the deeper and colder water in which blue

pike characteristically lived.

The sharp decline in abundance and the resultant increase in growth of
biue pike in the 1950's dispells the view that blue pike always grew
more slowly than walleyes. Farsons (1967) reported that phlue pike that
had completed four growing Seasons were about 8 times heavier in 1959
(1.3 kg) than in 1951 (0.17 kg} and considerably longer (48 cm as com-
pared with 28 cm). 1In fact, Lake Erie blue pike in 1959 were larger
than Lake Erie walleyes of the same age in 1921 (Adamstone 1922), in
1927-32 (Deason 1936), and in 1943-54 (Parsons 197Q), and as large

as the extraordinarily fast growing walleyes in 1959 (Parsons 19707 .
For example, in 1939, among fish that had completed 4 years of life,
average lengths and weights of blue pike and walleyes were the same.
(48 cm and 1.3 kg). These data are indications that slow growth,

and conseguently small size, are not necessarily characteristic of

blue pike., and, therefore, have no bearing on taxonomic recognition.

11



Orbital-Interorbital Proportion

one difficulty in assigning species oY subspecies rank to the Blue
pike was the lack of reliable morphological differentiation between

it and the walleye. Although the rwo forms exhibited nearly identical
measurements and counts, Hubbs and Deason demonstrated a tendency for
blue pike in Lake Erie te have a proporticnately larger orbital length

{0) and smaller interorbital width {I).

Hubbs reported that the 0/I vatios of Lake Erie walleyes and blue pike
ranged from 1.0 to 1.4 and from 1.4 to 2.0, respectively, and were,
rherefore, useful for separating the Two forms. He did not present
the data from which these values were determined. Deason, in his key

to Lake Erie Stizostedicn, gave 0/I ratios (he used the term E/I)

of 0.9 to 1.4 for adult walleyes {(ranging as high as 1.8 for juveniles)

and 1.2 to 2.0 for blue pike {(values again were highest for juveniles).

The analyses of data from other sources demonstrate that orbital pro-
portions are not necessarily helipful for distinguishing between blue
pike and walleye. For example, the increase in growth of blue pike
in the mid-1950's described in the previous section was SO great that
changes in body proporticns were almost certain to have occurred;
consegquently, orbital length and interorbiéal width proportions for
Ffish of the same size after 1954 most likely changed. (See Eile 1936
and Martin 1949 for a general review of the effect of growth rates on

body proportions).
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Evidence alsc is strong that 0/I ratios vary among samples of klue
pike and walleves hecause of differences in the lengths of the fish
examined and because of differences in growth rates of the population
fyom which the samples were taken. Reports oOn S. vitreum specimens

in Lake Nipissing (sinclair 1961; Jorgensen 1974) tend to support this

suggestion.
Color

Blue pike generally have been identified in the field by their colox.
Hubbs and Stone characterized the rake Erie blue pike in life by its
grayish—blue dorsal surface and bluish-white paired fins, and the
walleye by its typically brassy vellow dorsal surface (never bluish)
and usually yellowish paired fins. geott and Crossman (19273) described
+he biue pike from the Niagara River as slate-blue or steel-blue on

+he dorsal surface, ice-blue to silvery on the sides, and silvery to
white on the ygntral curface. The palred fins were white. Deason
reported that the cclor of Lage bﬁtério blue pike.was similar to that

of figh from Lake Erie, but tended to be & darker, duller shade of blue.

As indicated previously (Parsons 1967), the subspecies in rake Erie
had no yellow pigment. This was bhased on the examination of blue
pike and walleyes in the commercial landings of most fishing ports
between Sandusky, Ohic and Dunkirk, New vork, during the fall of 1957

and the spring and falil of 1958, 1959, and 1960 {(Parsons, personal

13



Blue pike suspect (above) and typical walleye demonstrate differences
in yellow pigment on the body and fins. Fish taken from Lake Erie
near Dunkirk, New York in April 1875. (FWS photo by Lee Emery)
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communication). During that period, the two were easily separated.
The difference in color -- steel blue vs. yellowish mottlings -- was
clearly evident. The few fish that were questionable, i.e., the
relatively scarce gray form, had yellow pigment on at least some parts
of the body or fins. "Gray pike" (in the vernacular of the commercial
fishermen) are still occasionally found in eastern Lake Erie, and

fishermen sometimes report them as blue pike in their catch records.
Spatial, Bathymetric, Reproductive, and Temporal Isolation

Deason (1936) implied that Lake Erie blue pike ranked as a subspecies

in part because of their isolation from walleye stocks in the lake.

Blue pike inhabited primarily the eastern and central basins, whereas
walleyes were concentrated in the western basiﬁ; they spawned in deeper
and cooler water than the wallaye; they, like walleyes, spawned almost
entirely in open lake areas where they wers most abundant; and they
usually spawned in May, whereas walleves usually spawned in April. These
general conclusions, which Stone generally agreed with and enlarged upon,
were based on examination of samples of blue pike and walleyes in the
commercial catch in 1927-32 and on analysis of the 1213-32 commercial catch
statistics. Other evidence of reproductive isolaticon was indicated by
sharp differences in year-class strength in 1942-56. For example, blue
pike had excepticnally strong year classes in 1944, 1949, and 1954 and
weak year classes in the other 12 years (Parsons 1967); whereas walleyes

in the same period had relatively strong year classes in all years except
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1945, 1953, 1955, and 1956 {(Parsons 1970) .

gtone reported that blue pike spawned in the open water of western
Lake Ontaric in early May when water temperatures were about 6.6 C
{range 3.9-8.9 c), at depths usuall? near 1% m {(extremes 5-28 m),

and that Lake Ontario walleyes spawned in April in shallow estuaries
and near river mouths. R. G. Ferguson {personal communication) reported
that blue pike usually spawned in May at depths exceeding 13 m in the
central basin of Lake Erie, and Parsons (1972) reported that walleyes
in the western basin spawned about mid-april at depths usually less
+han & m, at water temperatures near 7.2 T (range 5,5-10.0 C). In
Pennsylvania waters of the eastern basin of Lake Erie on 21 May 1953,
shyrl Hood (personal communication) observed gravid blue pike and
walleyes caught togethex in gillnets set on the bottom at a depth of
15 m at 8.9 C. These walleyes were of a small isolated population
tong recognized by fishermen and biologists, but only recently acknow-
1édged in the literature (Wolfert 1969) . These observations clearly
indicate that walleyes and blue pike in Lake grie and Ontario spawned
at about the same water temperature but that the blue pike typlcally
spawned about a month later because their habitat warmed more slowly
in the spring, and that walleyes and blue pike in rypical blue pike
habitat sometimes spawned at the same Llocation, time, depth, and

water temperature.
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Tntergradation and Introgressive Hybridization

nocording to Deason, the wide overlap of morphometric characters of
blue pike and walleyes in Lake Erie suggested intergradation tO such
a degree that the WO forms were labeled as subpsecies rather than
specles. He made no reference to intergrades ©Or gray pike. Stone,
on the other hand, referrad to the gray pike and judged that hecause
of its intermediate color characteristics, it was a walleve-blue pike

intergrade; however, he referred to only one specimen in nis collection.

Prautman (1957) also assumed that gray pike were intergrades because
of their intermediate characteristics, and reported that intergrades

were commen in Lake Erie when blue pike were abundant.

Despite common acceptance of the existence of intergrades, their capacity
to reproduce was Never measured. W. B. seott (personal communication)
examined a number of ralatively large gray pike, which he assumed to be
intergrades, but +helr gonads were 50 poorly developed that sex could not
be distinguished. although live young were produced by artificiélly.cross
breeding male walleyes and female blue pike, and their reciprocals {Clark

1959), the fish were not raised to maturity.

Regier et al. (1969) theorized that walleye-blue pike intergradation
in Lake Erie ultimately led to introgressive hybridization and extirpaticn
of blue pike because fhe high abundance of walleyes in the mid-1950"s

caused a serious breach of reproductive isolation. Blue pike were
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reported to be vulnerable to introgressive hybridization at that time
because their stocks were severely depleted by exploitation and were
subjected to summer OxXygen depletion and competition with rainbow smelt,
Osmerus mordax, for food and space. The history of the composition of the
¢. vitreum populations of Lake Nipissing suggests that an advanced state

of introgressive hybridization of "plue pike" may be in progress there.
gport Fishery

gtatistics on the blue pike sport fishery are lacking, but the following
observations give some evidence of the value of the blue pike as a

sport fish in Lake Erie. Kelley (1940) reported that spert fishing for
blue pike near cleveland, Chio, gsometimes was s0 intensive and successful
+hat it appeared more 1ike a "food fishery"” than a "sport fishery". Walsh
(1955) described a booming sport fishery near Frie, Pennsylvania, in the
early 1950's that supported a flest of 25 party boats, each with a
capacity of_2Q to_6Q fishermen. Alfred Larsen (personal communication),
corroborated Walsh's observations. Othef areaé Qhére blue pike supported
large sport fisheries in the 1940's and early 1950's were near sandusky.,
Ohio (Clarence F. clark perscnal communication); near punkirk and Siiver
Creek, New York (Kenneth Johnston personal communicaton); near the outlet
of the Niagara river (W. B. Scott personal communication) ; and southwest

of Ruffalo, New vork (william F. Shephexd personal communication) .
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collapse of the Fishery

the severity of the loss of the blue pike is indicated by the loss of
a commercial fishery that produced nearly 450 million kg of marketable
fish in 1885-1862. This estimate WAas based on extrapolations of
sporadic reports of annual blue pike landings in tUnited States waters
of Lake Erie in 1885~1914, and of i.ake Ontario in 1897-1917, and from
annual production records for all of 1ake Erie in 1915-62 and all of
Lake Ontaric in 1918-62. These statistics and others reported here,
through 1273, were faken from Baldwin and Saalfeld {1962) and unpub=

1ished supplements.
Lake Erie

In 1915-59, blue pike contributed 27% of the total commercial production
of Lake Erie, and in some years their contributicon exceeded 50%

(Parsons 1967). Average annual production was 5.8 million kg in 1915-5%9
{maximum, 12.2 miliion in 1936), 2,270 kg in 1980-62, and from about

227 kg to zero in 1963-75. The collapse of the blue pike fishery forced

biue pike fishermen o either seek other species or go cut of business.

Lake Ontario

Commercial production of blue pike in Lake ontaric was about one-tenth
+rhat in Lake Erie. annual production averaged 59,000 kg (maximum

294,000 kg in 1952y in 1918-57, declined to 2,270 kg in 1958-61, and
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was insignificant in 1967-75. Apparently, sport fishing was centered
in the lower Niagara River and adjacent lake areas in Ontaric and
New York (E. J. Crossman personal communication) and in and near

the Oswego River, New York (William Pearce personal communication) .

The loss of the Lake Ontaric blue pike was of serious conseguence
because it was the last of the valuable deepwater species to disappear,
preceded by atlantic salmon, lake trout, and lake whitefish {Christie
1973). Since the late 1950's, biologists of the Ontario Ministry of
Natural Resources annually sampled eastern 1ake Ontario with gillnets
and trawls, and monitored commercial landings, but no blue pike were
obgserved after 1960 (W. J. Christie personal communication). No

blue pike were caught during fishery investigations over relatively
wide areas of Lake Ontaric in 1964 and 1972 {unpublished cruise

reports of the Great 1,akes Fishery Laboratory's R/V Cisco in 1964

and R/V Kéhg_in 1972, and of the Ontario Ministry of Natural Resources'

R/V Cottus in 1972).
Protection and Propagation

During the history of the hilue pike commercial fishery. fishing regula-
rions for Lake Erie were relatively uniform and liberal. Although
regulations in this century varied somewhat from state to state over
the years, those described for Pennsylvania in 1939 (Granite 1839)

generally were representative for the 1ake as a whole; minimum total
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length 28 cm (11 inches), open season March 1 to December 20, minimuam
gilinet mesh size 8 cm (3~1/8 inches, stretch measure), and minimuamn
mesh size for trapnet cribs 7 cm {2-3/4 inches}. apparently, there

were few or no restrictions on the sport fishery.

Despite the collapse of the fishery and the figh population in

1957-59, no changes were made in the regulations to better protect

the blue pike primarily because severe fluctuations in abundance of

blue pike in the past had become so commonplace that few people were
especially alarmed about the condition 6f the fishery. Consequently,
the blue pike were nearly extinct by the time it became known that

they were endangered. In fact, commercial fishing for blue pike was

not banned until 1967 in Ohio, 1971 in New vork, and 1975 in Pennsyl-
vania. Commercial fishing for blue pike is yet to be banned in Canadian
waters of Lake Ontario probably because the fish is considered extinct

there.

In an attempt to increase abundance, blue pike fry were planted in

T,ake Erie sporadically from about 1910 to 1962 {Shyrl Hood and Clarence
Clark personal communications; planting records are incomplete and

are for Pennsylvania only). Most were planted in 1910 (142 million) ,
1915 (65 million), 1916 (111 million), 1932 (159 miliion), and 1957

(37 million) . Known plantings for each of 10 other years were usually
3 million or less. There was no correlation between numbers planted

and production in subsequent years. There are 1o other known records
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of blue pike plantings in waters other than Lake Erie. In face of
the evidence, plantings apparently had little effect on blue pike
abundance, and the modest fishing restrictions did not curb the

decline of the species.
species Status

The last recorded Iake Erie blue pike in its so-called "pure form"
was identified by biologists of the Great Lakes Fishery Laboratory
during routine sampling of the commercial landings in 1965. Since
then, no confirmed blue pike have been observed by any of the state,
provincial, or federal fishery agencies working on Lake Erie, and
none have been observed from Lake Oontario. In recent years, various
authors gave the following opinions on the status of the blue pike
in the Great Lakes: Regier et al. {1969}, "disappearance final";
van Meter and Trautman (1970), veommercially extinct"; Mchllister
{1970), "rare, perhaps extinct"; Christie (1973}, "disappearance of
the species"; and Scott and Cressmab (1973) , trotally disappeared"

(these authors deleted blue pike from their list of Great Lakes fishes) .

The cause of the purported extinction of blue pike in Lakes Erie and
ontario is not known. Although the views of biclogists ©n the decline
or extinction of the form are tOO nNUMErcus and complex to examine here,
most Eelieve that one or more of the following factors were involved:
poliution and severe OXygen depletion in the summer in the central

pbasin of Lake Erie; excessive commercial and sport exploitation;
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competition with and predation by exotic smelt; and introgressive

hybridization.

Overview

Evidence is strong that (1} the blue pike js a valid subspecies of
stizostedion vitreum, {2) its habits, habitat, populations, and fish-
eries generally were separate from those of the walleye in Lakes Erie
and Ontario, (3} the Lake ontario blue plike population consisted largely
or entirely of migrants from Lake Erie, (4) it is reported to be ex-
tirpated or nearly so in Lakes Ontario and Erie and {5) relict popula-
+ions are reported to exist in Canadian and U. g. waters; these popula-

tions are as yet unconfirmed as blue pike.
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noxes of blue pike, such as these, were commen on the
commercial vessels of Lake Erie in the first half of
the century. (Photo compliments of Yhyrl Hood, Penn-
sylvania righ Commission, Linesville, Pennsylvania)
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THE RECOVERY STEFP PLAN

Primary Objective: Restore a viable population of blue pike at a

SECTION I.

1.

Acquire s

11.

12.

13.

Obtain required federal,

inform fishermen of £

121.

secure level, in suitable habitat, preferably
in its former range

BLUE PIKE: STATUS AND POTENTIAL FOR RECOVERY

uspect blue pike specimens for identification and proba

News releases, personal contacts, and posters

Collect live blue pike suspects

13%.

132.

133.

Priority areas of collection
1311. Lake Erxie

13111. Endemic waters of U. 5. and Canada

1312. Canadian waters where suspect blue pike have

been reported
1313. Lake Ontario

13131. Endemic waters of U. 5. and Canada

inders fee and the need for specimens

gation

state, and foreign collecting permits

1314. Other waters purported to have been stocked with

blue pike

Public sources (federal, state, and provincial agencies)

1321. Routine fish population surveys
1322. Special blue pike surveys
Private scurces

1331. Commercial fishermen

13311. Regularly licensed fishermen

25



13312. Fishermen under special contract to fish
for blue pike

1332. Sport fishermen
13321. Voluntary contributors
13322, Creellcensus
13323. Boat landings

1333. Research and educational institutions, and private
contract agencies

13331, Volunteer and contract services

14. Confirm blue pike specimens and populations

141.

142.

143.

Morphological characteristics
1411. Coloration, body sige, eye size, other
Electrophoretic characteristics of enzymes

Other genetic characteristics

{Note: If blue pike or acceptable genetic intergrades cannct he Ffound,
declare the fish extinct and terminate recovery effort and team.)

SECTION IT1.

2. Develop pro

BLUE PIKE PRESERVATION AND PROPAGATION

gram of propagation and culture

21. Artificial propagation in hatcheries and laboratories

211.

212.

213.

Hold and protect blue pike broodstock in designated
existing state and federal hatcheries

Use best hatching and rearing methods and techniques
for producing successive generations of blue pike

Develop new and more efficient methods and techniques

of blue pike propagation ang culture including studies on
bhehavior, growth, and environmental toierances of eggs,
fry, and other fish.

26



22.

214.

215.

Lake,

221.

222.

2131. Fish hatcheries
21311. State and federal
2132. ILaboratories

21321. State and federal agencies, educational
institutions, and private contract groups

Develop cost analysis and determine feasibility of raising
blue pike of different sizes and ages

2141. Fry and post-fry

2142. Fingerlings and yearlings

2143. Broodstock

Provide new hatchery production and facilities

2151. Construct separate jsolated holding and rearing
tanks, ponds and raceways on existing hatchery
grounds

9152. Contract private sources +o raise blue pike

2153. Construct state or federal hatchery designed for
blue pike

reservoir and pond culture
piant broodstock in reservoirs and natural lakes
3211. Establish natural populations and reproduction
22111. Preserve gene pool
22112. éupply eqgs for hatcheries

57113. Supply fish for introductions into other
waters.

Plant fry in state and federal wildlife refuge ponds, lakes,

highway borrow pits, and other protected waters.
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2221. Supply £ingeriings for stocking other waters

2222. Supply fingerlings for rearing as proodstock in
hatcheries

5213, Assessment of planting success

SECTION IXI. BLUE PIKE REHABILITATION

3. Long-range ptantings of blue pike in Lake Erie and other suitable
environments

31. Habitat and epvironmental inventory
311. Former natural habitat and spawning grounds
312. Environmental factors
3171. Water temperature, quality and depth

31722. Availability of food, escape COVeEr and spawning
gites

3123. Levels of interspecific competition and predation
37. Planting methods and practices for optimum survival and assessment
321. Locations
3211. Open water, shorelines, reefs, river mouths
322. Numbers of fish and planting density
3221. Fry, fingerlings and yearlings
323, Time of year
374. Truck, boat, alr-3drops
433. ©Protection of natural and planted stocks
.331. continuing public information services
332. Adequate legal restrictions on fighing and their enforcement
33721. Ban sport and commercial harvest of the species

3322, Set aside state and federal sanctuaries
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34.

35.

36.

Fnhancement of habitat for blue pike thru public information
programs and enforcement

34]1. Encourage water guality improvement
242. Enforce anti-pollution laws

mvaluation of plantings of blue pike (for long~range plantings
as well as first introductions)

351. Monitoring
3511. Routine and special fish population surveys
35111. Federal, state, and provincial agencies

45112. Educational institutions and private
contract groups

3517. Examination of angler's catches and net-run catches
of commercial fishermen

352. Determination of population structure
3521. Distribution and abundance
3522. Age and size composition

Estimation of stocking requirements for maintaining blue pike
populations

361. Evaluation of basic stocks
3611. Centribution from natural reproduction
3612. Survival of planted fish
3613. Caryying capacity

367. Determine numbers of fish reguired for plantings
3621. Sustain secure level of abundance

36211. Fingerlings and yearlings required
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37.

38.

362111. First plantings estimated to be
250,000 four-inch fingerlings
annually

362112. First plantings estimated to be
5,000 10-12 inch sub-adults or
adults annually

36212. Fry and post-fry required

362121. Pilot plantings will consist of any
available fry

sustain propagation and plantings, and surveys and investigations
as required and as capability permits

371. Successive planting of 500,000 four-inch fingerlings and
10,000 10-12 inch sub-adults necessary to sustain popula-

tions.

Determine framework for allowable harvest and supportive requlations
prior to removal of blue pike from +he endangered list.
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RECOVERY PLAN NARRATIVE

gaving the blue pike from axtinction and maintaining stocks for possible
rehabilitation will first reguire the collection and preservation of
relatively large numbers of broodstock in hatcheries. One potential
source of broodstock is Lake Erie where hlue pike werg OnRce abundant.
The occasional bluish walleye or blue pike suspect collected during the
past few vears may ke blue pike-walleye intergrades. Wwhether or not
some of the intergrades can he selectivaly propagated into the blue

form which is genetically aifferent than walleyes, must vet be determined.

The ultimate solution may depand upon populations of blue pike reported
+o exist in a drainage system tributary to iake Huron and other Canadian
waters. Also, U. 5. waters reported to have been planted with Lake

Erie mixed walleve-blue pike stocks may have potential. These waters
may provide potential gene pools that could be tapped to s5ave the blue
pike from extinction. Further investigation is needed, however, TO

establish the credibility of both canadian and U. 5. populations.

The selective propagation of blus pike from Lake Erie will be a tedious,
time-consuming process. Tn the spring of 1975, nine blue pike suspects
were collected from r,ake Erie, of which three were ripe females. The egds
from thessz fish failed to develop even though they were fertilized with
viable sperm. Despite this ¢ailure, propagation of suitable specimens

will be continued.

Lad
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Cconceivably, 1f the fish in other waters are verified as blue pike and
eggs or fish are made available, the reestablishment of blue pike in
lakes Erie and Ontario may be greatly simplified. Sauger may serve

as an example of restoration. Once relatively abundant in western Lake
Erie, the sauger becamé sOC ecarce in the 1960's that the capture of

one was & rarity. In an attempt to reestablish the sauger, the Chio
pivigion of wWildlife planted several hundred thousand fingerlings in
the western basin in 1874. Sstudies in 1975 irdicated high survival

and rapid growth. If similar results can be obtained with plantings

'\j

of nlue pike, even if i+ fails to reproduce naturally, a basic stock can

be maintained indefinitely in Lake Erie.

Because of the uncertainty of the success O timeliness of some phases

of the blue pike recovery plan, several steps in the plan may be active

(0

sumultaneously. Perhaps some steps may never Lo activated. 1In any <as
the plan will be evaluated annually and its course redirected as
necessary. Attempts to obtain and propagate blue pike in 1975 have

revealed the enormity of the task at hand.
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BLUE PIKE, CRITICAL HABITAT -- LAKE ERIE

on the following page is a map, diagraming the preliminary definiticn
of blue pike critical habitat. Additional information is being assembled
to further define the critical habitat area. when the Recovery plan is

updated, the new critical habitat definition and areas will be included.

The current description of critical habitat as related to the drawing is

as follows:

Principally in the central Basin from painesville, Ohioc north
t+o the International houndary northeasterly to gilver Creek,
New York in the Eastern gasin, including nearly all of Penn-
sylvania and New vork waters of Lake Erie; at depths ranging
from 20 to 100 feet in the spring, April - June , and especially
during the spawning period in May, and, in the summer at depths
from 50 to 150 feet, where free OxXyden concentrations may be
critically low (less than 4 ppm), and where water temperature

usually is less than 70° .

45



‘4,04 NVHL gg3T $3¥NLvy3d

NH3I1SV3 3HL NI WHOA M3N
qyHLIN3D FHL NI A1TIVdION

4

:

| \\\

muw

puoj2IICA

C»mv

NUNaG

ye2i) J8AISQ

7
a@w@

e etd
0ipBOIN

{

Zputisiom jiog

/ L)
\ MxDA

o__:i@

WL HIALVM 1V 133

I4d ‘31g3 DV NI

s|l1AseUIDdg

0|NGLIUSY

\:.\\\ﬁ\r

g a

|
LD
§
ghu
a3 «\\\\ ,JD cUO
Ji]

O
jlesang iiod

L
1aa0Q +10d

3340 H3ATS 01 ATH3

4 001 OL 02 Wodd S3

0! HO

DZd.AWs.?NJU ”
§
&

U040

§7Z

-~
-~

vejod JUI04

c\_\

0t

O1d4VLINO

13134

WIHLX3 H1d3d 1v Nisvy

1SY3HLUON OIHO ‘3711IAS3NIVd woy4 Nisva
Inid 3n18 ¥O3 (seuti P

ayo4pH) LV1i8VH wOLLIED

AqENpUDS
o

o

-
oLuItD +40d
-

LN
SO wisod

Uinss

y
%

108PULM A

PN
\3\\
N
N

To

o

ad

-

e

4%



DTSTRIBUTION LIST ~-— DRAFT BLUE PIKE RECOVERY PLAN

In September, 1975, copies of the draft Blue Pike Recovery Plan were

sent to the following for review and comments:

Regional Director

U. 5. Fish & Wildlife Service
Federal Bldg., Ft. snelling
Twin Cities, Minnesota 55111

Regional Director

tj. . Fish & Wildlife Service

John W. McCormack Post Office
and Courthouse

Boston, Massachusetts 02109

Dr. Howard A. Tanner, Director
Michigan Department of

Natural Resources
Stevens T. Mason Building
Lansing, Michigan 48926

Dr. Robert W. Teater, Diractor
ohic Department of
Natural Resources
Fountalin Sguare
columbus, Ohio 43224

Mr. Herbert E. Doig, Director

Division of Fish & Wwildiife

New York Department of Environ—
mental Censervation

50 Wolf Road

Albany, New York 12201

Mr. Ralph W. Abele

Executive Director

Pennsylivania Fish Commission

. 0. Box 1673

Barrisburg, Pennsylvania 17120

Mr. X. K. Irizawa

Executive Director

Ontarioc Ministry of Natural
Resources

Whitney Block, 99 Wellesley St. W.

Toronte, Ontario, canada M7h 1W3
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Dr. Milton Trautman
Museum of Zoology
2578 Kenny Road
Columbus, Chio 43210

Dr. Reeve M. Bailey

Museum of Zoology
University of Michigan

ann Arbor, Michigan 48104

Dr. B. Scott
Royal Ontario Museum
Dept. of Ichthyology and
Herpetology
Toronto, Ontario, Canada
M55 2C6

Mr. Carlos M. Fetterolf, Jr.
Executive Secretary

Great Lakes Fishery Commission
P. 0. Box 640

ann Arbor, Michigan 48105

Mr. John F. Carr

Fishery Administrator

National Marine Fisheries
Service

p. O. Box 648

2nn Arbor, Michigan 48107

Director

areat Lakes Fishery Laboratory
1451 Green Road

Ann Arbor, Michigan 48105

pr. Stanford smith

national Marine Fisheries
Service

ann Arbor, Michigan 48107



DISTRIBUTION LIST -~ Cont'd.

Mr. Benny Martin

State Conservationist

Soil Conservation Service

U. S. Department of Agriculiture
Box 985, Federal Sguare Station
Harrisburg, Pennsylvania 17108

Mr. Jerry R. Paine

Supervisor

I,ake Frie Fisheries Assessment Unit
Ontario Ministry of Natural Resources
353 Talbot Street West

P. 0. Box 40

Aylmer West, Ontario, Canada NbOHH 288

Dr. Bernard Griswold

Acting Leader

Ohio Cooperative Fishery Research Unit
U. . Fish and Wildlife Service

Ohio State University

1735 Neil Avenue

Columbus, Ohio 43210

sandusky Biological Station

U. . Fish and Wildlife Service
2022 Cleveland Road

sandusky, Chic 44870
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COMMENTS RECEIVED

The draft Recovery Plan has been reviewed by the followihg and their

pertinent comments have been incorporated into this final FPlan:

Dr. Stanford H. Smith

National Marine Fisheries Service
P. 0. Box 648 .
Ann Arbor, Michigan 48107

Mr. Carl E. Parker

New York Department of Environ-
mental Conservation

50 Wolf Road

Albany, New York 12201

Mr. Benny Martin

goil Conservation Service

U. S. Department of Agriculture
Box 985, Federal Sguare station
Harrisburg, Pennsylvania 17108

Mr. Herbert Doig, Directorx

pivision of Fish & Wildlife

New York Department of Environ-
mental Conservation

50 Wolf Road

Albany, New York 12201

Dr. Howard Tanner, Director
Ohic Department of

Natural Resources
Fountain Square
Columbus, Ohio 43224

Mr. Carlos Fetterolf, Jr.
Executive Secretary

Great Lakes Fishery Commission
1451 Green Road

ann Arbor, Michigan 48105
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Dr. Joseph Kutkuhn, Director
Great Lakes Fishery Laboratory
1451 Green Road

Ann Arbor, Michigan 48105

Ohio Department of Natural Resources

Take Erie Research Unit
P. O. Box 650
Sandusky , Ohio 44870

Dr. Milton Trautman
Museum of Zoology
2578 Kenny Read
columbus, Chio 43210

Regional Director

U. S. Fish and wildlife Service

John W. McCormack Post Office
and Courthouse

Boston, Massachuselts 02109

Mr. Edward R. Miller, Director
Bureau of Fisheries and Engineering
Pennsylvania Fish Commission

R. D. #i, Box 70

Bellefonte, Pennsylvania 16823

Mr. Galen Buterbaugh

associate Regional Director

U. §. Fish and Wildlife Service
Federal Bldg., Ft. Snelling
Twin Cities, Minnesota 55111

Mr. C. E. Faulkner
Environmental Coordinatox

. S. Fish and wWildlife Service
Federal Bldg., Ft. Snelling
Twin Cities, Minnesota 55111



COMMENTS RECEIVED -- Cont'd.

Mr. A. L. McLain

Great Lakes Coordinator

U. 8. Fish and Wildlife Service
Federal Bldg., Ft. Snelling
Twin Cities, Minnesota 55111

Dr. Bernard Griswold

Acting Leader

Chio Ceooperative Fishery Research Unit
U. S. Fish and wildlife Service

Ohio State University

1735 Neil Avenue

Columbus, Chio 43210

Mr. Ray Vaughn

Deputy Regional Director

U. 8. Fish and Wildlife Service
17 Executive Park Drive N. E.
Atlanta, Georgia 30328
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Ministry of
Natural
Resources

Parliament Buildings " Our file number
Toronto, Ontario Your file number
M7A 1W3

‘May 6, 1976

Mr. Arden J. Trandahl

Team Leader

Blue Pike Recovery Team
Room 648, Federal Building
Fort Sneliing, Twin Cities
Minnescta 55111, U. §. A.

Dear Arden:

SUBJECT: Blue Pike-Recovery Plan {Preliminary)}

This will acknowledge with thanks receipt of the above
under your April letter. It was pleasant to meet with
you briefly to discuss the project and our concerns
about some of the items in earlier versions of the

" report.

We have examined this copy and agree that mosi of our
points of concern have been accommodated to some degree.
We are still concerned at the numerous implied references
to Nipissing, not only for administrative but also for
scientific reasons, related to the applicability of the
stock concept. That aspect of course remains a matter
for your decision.

We will be pleased to continue cooperatlon on Lake Erie
as discussed.

Again Arden, it was a pleasure to meet you.

Yours very truly,

K. H. Loftus /
Director
Fisheries Branch

TET o bty



Ontario

Ministry of
Natural
Resources

Parliament Buildings ' Our file number
Toronto, Ontario Your lile number
M7A 1W3

May 6, 1976

Mr. Charies A. Hughlett

Acting Regional Director

U. S. Department of the Interior
Fish and Wildlife Service
Federal Building, Fort Snelling
Twin Cities, Minnesota 55111

U. 5. A,

Dear Mr. Hughlett:

SUBJECT: Blue Pike Recovery Plan

I wish to acknoWledge with thanks receipt of your
letter of early April enclosing a copy (preliminary)
of the above plan.

-My staff will be reviewing the plan and commenting
at a later date.

Yours very truly,
'
4ol _
J{}/(‘ 7 . //
/E ~\/”/7ﬂb;ipg5~’/
K. K. Irizawa
Executive Director
Division of Fish and Wildlife



" Ohio Departrment of Natural Resources

Founiain Square - Columbus, Ohio 43224 - (B14) 465-3770

hpril 12, 1976

Mr. Charles A. Hughlett

Acting Regional Director

U, $. Fish and Wildlife Service
Federal Building, Fort Snelling
Twin Cities, Minnesota 55111

Dear Mr. Hughiett:

The preliminary draft of the Blue Pike Recovery Plan that you

enclosed with your letter of April 2, 1976, appears to have been
~given considerabie thought and is well organized. My major concern,

however, is the failure of the plan lo convey the "real potential
for recovering” this species. The absence of confirmed bliue pike
recaptures in the past decade and the varied opinions of experts
regarding the status of this species connote a large degree of
supposition in the plan.

The plan hopefully will overcome the supposition and deter-
mine if the blue pike can be reestablisned in Lake Erie. I would
hope there is a clear distinction between the steps in the plan So
that expenditures are realistic in this recovery effort.

Our desire in Lake Erie is to work with immediate resource
problems, but certainly we viould not want to overlook an important
fish that might be reestablished through efforts such as yours and
the Blue Pike Recovery Team. , o

incerely,

0 ) Seate—

ROBERT M. TEATER
_ Director

RWT: dad
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Regional Ulrector, FuS, Twin Cities. K (P&A-FR)

? YN
Kegional Birector, FiUS, Boston, #A (FH)

Comkacuts - Blue Plie Recovery Plan

This memerandum is in roference to the subject draft plan which we
recently received for coument.  Overall, tine plan as writion seoms
to Le rother taorousn.  lowaver, in oceneral, we would suggest that
the following itew be fucluded:

The section of the p]a" that geals with the Status and Potertia] for
iecovery (Section 1) shuuld ba axpthed to include 2 sty onger

anulyf1s of tne Jcnual potential for recovery in liaht cf this fish's
potential for interorezding with the valleye. Prior to going into

ai extensive propagal.cn and culture srocrai, an apaiysis of the bluc
pike's senotic and reyroductive disclation in the wild and gxgerinontal

ceruss-brecding saculd be parsued. I, 99 Tact, it becomos amarent

that sucn a probiom 15 evadent, even if the fish docs exist as a true
SLes TLJ, fdrtner expenditure on the project saculd be strongly ovaluated.

In essence, Section I has civen sirong toougit as to the status of
the specics bubl needs To bLe strfzﬂtlz.e“ in teros of recovery poton-
tial. Tais ana?ysi: is especially ieportant prior to thz toral
cormitinont envisicnnd in Soetions 11 uﬂd TII to the total of 2.5

million Jollars.

Thank you for fhis opporfunity for cormont.



1AL RESOURCES COMMISSION
WL T, JOHNSON

STATE OF MICHIGAN

M. LAITALA

AN PHIC SEON — n

LARY £, SNELL DEFARTIMENT OF MNATURAL RESQURCES
WARY H. WHITELEY STEVENS T. MASON BUILDING, LANSING, MICHIGAN 48926

AN L. WOLFE HOWARD A, TANNER, Director

IARLES G. YOUNGLOVE

April 15, 1976

-Mr. Charles A, Hughlett

t e

Acting Regional Director

Fish and Wildlife Service
Federal Building, Fort Snetling
Twin Cities, Minnesota 55111

Dear lr. Hughlett:
Thank you for the opportunity to comment on your Blue Pike Recovery Plan.

The plan is well researched and provides excellent background on the blue
pike.

However, since Atlantic satmon, lake trout and lake whitefish preceded the
blue pike to extirpation in Lakes Erie and COntario, I guesticn the raticnale
behind deciding that blue pike (rather than some other bona fide species)
"require restoration efforts far greater than one agency or level of govern-
ment can supply" (page 6), or that we should have as our objective to “restore
a viable population of blue pike &t a secure level, in suitable habitat, pre-
ferably in its former range".

The agencies whose cooperation you lTean on (page 6) as befng so necessary

for success with blue pike recovery are the same cnes that watched it slip
quietly into oblivion. These agencies exert 1ittle more coordinated control
over fish popuiations in international Great Lakes waters now than they did
then. Quotes from page 21 make my point, "Despite the collapse of the fishary
and the fish population in 1957-59, no changes were made in the regulations

to better protect the blue pike..."; "In fact, commercial fishing for blue
pike was not banned until 1967 in Ohio, 1971 in New York, and 1975 in
Pennsylvania. Commercial fishing for blue pike is yet to be banned in
Canadian waters of Lake COntario".

"Adequate Tegal restrictions on fishing and their enforcement" is buried on
the bottom of page 28 of the Recovery Plan, after such things as hatchery
construction, brood stock development, ard stocking. This arrangement of
priorities guarantees that the mistakes of the past will be perpetuated.

-
,—,.._%



he resource
f Commercial fishermen.

Untii
and np commercia??y valuable
1S secure from the specter of extirpation.
Please forgive these blunt words-~they are not
incrfmfnating, only Fealistic

N L

C. D, Harris,
Bureay of



New Y., _
50 wolf Road, Albany, New York 12233

State Depariment of Environmenta! Conservation

Apri) 30, 197¢

Mr, Charleg A, Eughlers

U. s, Department of the Interioy,
Fish ang Wildlise Service
Federal Building

in Cities, Minnesotg 55111

Dear Min,Hughlett:

Menberg of my Starf have Teviewed 4 reviseg draft of the Blue Pike
Covery Pilap and fing that a13 significant Comments Submittey previously
have been Considereg and incorporated.

The Division, therefore( finds the Plan in its Current foup Juite

acceptablg,
nepre :
jvb’u N

ngbert E. Doig —_—
Director

Divisign Of Figh and Wildljifa




