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ABSTRACT
Kiriluk, A.M,, J.F. Gorrie, A.A. Carswell, D.M. Whittle, and M.J. Keir. 1996, A Guide To The
Great Lakes Fisheries Specimen Bank Data Base (1877 to 1884). Can, Data Rept. Fish.
Aquat. Sd. No. §73. pp. i-vi, 1-50.
Since

1877 the Department of Fishenes and Oceans (DFQO) has maintained a specimen

(DIAND), This data report provides & complete description of the samples represented
within this specimen bank and the assodiated database.
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RESUME

Kiriluk, A.M,, J.F. Gorrig, A.A, Carswell, D.M. Whittle, and M.J, Keir, 1996, A Guide To The
Greal Lakes Fisheries Specimen Bank Data Base (1977 to 1994). Can. Data Rept. Fish.
Aquat. Sci, No. 973. pp. i-vi, 1-50,

Depuis 1877, le ministére des Péches et des Océans (MPO) posséde au Laboratoire
des Grands Lacs pour les péches et les sciences aquatiques, situé au Centre canadien
des eaux intérieures & Burlington (Ontario), une bangue de spécimens despdces
aquatiqgues. Cefte banque, qui joue un rdle complémentaire a calui du Programme de
surveillance des contaminants des Grands Lacs, détient des échantillons
homogéndisés de poissons entiers en vue des futurs dosages rétrospectils des
contaminants. Le gros des activités du programme vise la définition des effets du
stockage sous congélation & long terme sur lintégrité des résidus de pesticides ou
d'organochlorés dans les fissus biologiques archivés. En 1983, grace & I'acquisition de

urs commerciaux a trés basse lempérature, permettant I'entreposage a -
80 °C, on a pu élargir la portée de la banque de spécimens & quelgues invertébrés qui
représentent les niveaux Inférieurs des réseaux trophiques des lacs. En 1988, la
banque s'est ouverte & l'extérieur des Grands Lacs avec linclusion de spécimens
d'espéces dulcicoles et marines prélevés dans le cadre du volet du Programme
national sur les dioxines relevant du MPO, et d'échantilions provenant d'un programme
coopératil de surveillance environnementale de I'Arctique mené avec le ministére des
Affaires indiennes et du Nord. Notre rapport donneé uné description exhaustive des
échantillons représentés dans la bangue de spécimens et la base de donndes
associée,
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INTRODUCTION

Archiving of Gissues or envionmental samples provides a source of material for
retrospective analysis of the historical presence of persistent toxic substances such as
heavy metals or organic contaminants. These types of samples have been particularty
useful in describing the historical environmental distribution of previously unidentified
contaminanis such as mirex (Kaiser 1978) or toxaphene (Lewis 1987). They have also
bean used to describe the historical trends of individual PCB congeners thal could not be
adequately detected at time of collection with the existing technology (Turle et al. 1991).
More recantly, Huestis et al. (1996) described the historical trends of PCB congeners,
dioxin, and furans in Lake Ontario lake trout using archive samples retieved from the
Great Lakes Fisheries Specimen Bank (GLFSB). Additional activities under the GLFSB
program have focused on defining the effects of long-term frozen storage at -20°C, -80°C,
and -196°C on the integrity of organochlorine residues in archived biological tissues (Hyatt
ot al. 1986; Kirlluk et al. 1996).

In 1877, the Great Lakes Contaminants Surveillance Program (GLCSP) and fis

complementary program, the GLFSB, were established to meet the Depariment of
Fisheries and Oceans commitment to the Great Lakes Water Quality Agreement
(GLWQA) between Canada and the United States (Hyatt et al. 1983). Under the
requiraments of Annexes 11 and 12 of the GLWOA (lUC 1989), a collection of more

than 10,000 samples of homogenized fish tissue sampled from 1977 through 1o the
present from the Canadian Great Lakes are curently being stored in the GLFSB.
Under these annexes, the two programs provide a long term annual
monitoring of contaminant levels in Great Lakes aguatic biota and further form the basis
for an early waming system for the detection of emerging contaminant issues
Great Lakes aquatic community. With the 1983 acquisition of ultra-low lemperature
freazers, allowing storage at -80°C, the scope of the specimen bank was expanded 1o
include a limited selection of benthic invertebrates and plankton. In 1988 the scope of this
program was further expanded outside the Great Lakes basin such that it is now actually a
National Fisheres Specimen Bank (Hyatt et al 1993). Samples of both marine and
freshwater species collected under the Canadian National Dioxin Sampling Program
(Whittle ot al. 1983) and sampies collected under a co-operative arctic environmental

5
g

were placed in the GLFSB. Samples or holdings originating under these two programs
(Dioxin and DIAND) have been described eisewhere (Wakeford and Braune, 1993). The
purpose of this data report is 1o provide a summary of samples and sample types or forms
the GLFSB and o provide a general description of methods utilized In
collaction, preparation, and long-term storage of these samples.
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METHODS

STATIONS

The sampling areas or stations lor the Greal Lakes Contaminants Survelllance Program
were selected o represent offishore conditions in distinel basin regions of each of the
Canadian Great Lakes. Stations are identified with refarence to adjacent islands, points of
land, or local urban centres. Ganeral location, latitude, and longitude of these sampling
areas or statlons are summarized In Table 1 and Figure 1,

SAMPLING PROGRAM
A) Biclogical Parameters

When fish are procassed in the laboratory sampies are given a unigue Contaminants
Surveillance Program Number (CSP No.) and data are entered according o species,
Individual

capture site, capture method and processing date, number of flsh (total collected,
vs. composite sample) and the following parameters:

wet weight

total length

tork langth

Sex

reproductive stage

age (fin clip combination, coded wire tag, calcified structures)
axtent of lamprey scamng

B) Chemical Parametars

® ® = ® & & &

Samples collected under the Greal Lakes Contaminants Survelliance Program and placed
in GLFSB are routinely analysed for the following:

Trace Metals (TM)
mercury
CoppeT

nicioal

zing

lead

cadmium
chromium
arsanic
salenium
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Organochlorine Pesticide Residues (PEST)
heptachlor epoxide

%éésggg

mirex

Total Polychlorinated Biphenyis (PCB)
FIELD COLLECTIONS

A) Fish

Tha majority of top predator and forage fish collections wers cammied out by DFO personnel.
Assstance from other government agencies s also enlisted, including the Ontario Ministry
of Natural Resources, New York State Department ol Envimnmental Conservation, and
LS. National Biological Survey (formery U.S. Fish and Widiile Senvice). In rare situations,
collections are undertaken by private individuals, such as professional consultants under
comract to DFO, or by commercial fishermen. All external collection sources were

with approprate contaminant-freé storage materials and detailed instructions for the
capiure, storage, and shipping of all samples.

The mathods of capture depend on the species 1o be collected. Predatory fish such as lake
trout { Salvelinus namaycush) or walleye (Stizostedion vitreum), ware collected with bottom
sels of gill nets with stretched mesh sizes ranging from 6.35 to 15.25 em. Forage
species such as alewile (Alosa pseudoharengus), rainbow smelt (Osmerus mordax), or
slimy sculpin (Coftus cognatus) were collected with a 6 m modified Biloxi outboard
bottom trawl (Dadsweil 1975) equipped with a 2 m cod end of 50 mm stretched mesh.

Immediately after collection, all fishes were soned, placed in food grade resin LS. EPA
(Environmental Protection Agency)-approved contaminant-free plastic bags (ARCAN Inc.,
Plainwell, Michigan), and transported to the laboratory in an insulated container packed
with dry ice. From 1877 to 1886, fish were wrapped in pesticide grade acelone-hexane
rinsed aluminum foil. In 1987 foil was replaced with contaminant-free plastic bags.

B) Benthic Invertebrates
All benthic invenebrate sample colecions were camied out by DFO personnel with an

epibenthic sled (Elster 1533). Samples were collected, processed in the field, and
transported 10 the laboratory as described in Hyatt (1986).



C) Nat Plankion

All net plankion sample collections were carmed out by DFO parsonnel using Wisconsin
type nets (0.5 m opening diamatar, 1.5 m long; 153 um mash) towed horizontally at the
subsurface at depths of approximately 1 mater, avoiding prolonged contact with the watar
surface layer, Samples were collacted, processed in the field, and transported to tha
laboratory as described In Hyatt (1966).

LABORATORY PREPARATION
A) Fish

At the laboratory all fish were thawed, weighed, measured, sexed, and then
homogenized a minimum of five times with a commaercial meat grinder. All equipment
and processing instruments were washed between each sample, rinsed in distilled
water, acetone, and hexane, Larger fish, such as lake trout, were prepared individually
as whole fish, while smaller fish, such as alewife, small and sculpin, were processed as
composites of five or more similar-sized individuals. Prior fo homoganization,
depending on the species, calcified structures (scales, otoliths, opercula, or fin rays)
were removed for ageing. Only with lake trout, ages determined from calcified
from

B) Banthic Inverebrates

All benthic invertebrate samples are stored at -80°C (¢ 2°C) in the GLFSB in the same
containers (acetone-hexane rinsed aluminum olntment tins) in which they were initially

placed during field collections.
C) Net Plankton
All net plankion samples are stored at -80°C (+ 2°C) in the GLFSE in the same containers

(acetone-hexane rinsed aluminum cintment tins) in which they wera Initially placed during
fisld collections.
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STORAGE CONDITIONS
A) Fish

All individual whole fish and fish composite homogenates placed in the GLFSB prior to
1983 have been stored in domestic household chest freezers at (£ §°C). With the
acquisition of -80°C (+ 2°C) uitra-low temperature freezers in 1983, replicates have been,
and are currently, archived under both storage conditions.

B) Benthic Invertebrates

Since 1983, all bemhic invenebrate samples have been stored in the GLFSB at -80°C (&
2°C). Prior to 1983 a limited number of samples were either preserved in Davidson's “B*
solution (50% ethanol, 10% formaldehyde, 10% glycerol, 30% distilled water by volume)
or maintained in a dried form at room lemparature.

C) Net Plankton

Since 1983 all net plankion samples have been stored in the GLFSB at -80°C (£ 2°C).
Prior to 1983 a limited number of samples were either preserved In a buffered sugar
formalin (4%) solution or maintained in a dried form at room temperature,

DATABASE MANAGEMENT

All data files associated with all sample types and forms maintained within the GLFSE were
compiled and modified for inclusion into a currently existing database management system
developed and modified by a consultant (Bio-Software, Hamilton, Ontario) under contract io
DFO. The commerdial software, EDAMS (Emvironmental Data Analysis and Managemeant
System), was initially developed by the consultant In co-operation with the federal
Departments of Envionment and Fisheries and Oceans for the management of vast
amounts of collected scentific monfloring data and envimnmental impact information
(Gomia et al 1994), EDAMS was customized to provide the abiity to import, update,
summarize, and query all data or information associated with samples represented In the
GLFSB.

DATABASE SUMMARIES

Information associated with samples represented in the GLFSB Is summarized In the
appendices. Summaries are listed based on threa levels of organization. Tha first two
levels summarze both fish and invertebrate samples according 10 species and lake, basad
on year of collection (Appendix 1a) and by species and lake, based on site of collection
{Appandix 1b). The third level of organization (Appendix 2a - fish and 2b - invenebrates) is
basaed on year of collection and lake and describes species, collection site, number of
archived samples, month of collection, and individual age range (where applicabla).
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Information associated with samples collected and processed under the Canadian National
Dioxin Sampling Program and represanted in the GLFSB are summarized in Appendix 3.
The collection, processing, and analyses of these samples are described in Whittle et al.
(1993). Information associated with samples collected under a co-operative arctic
environmental monitoring program conducted with the Department of Indian Affairs and
Narthern Development (DIAND), processead in the DFO GLCSP laboratory and represented
in the GLFSB are summarized in Appendix 4. The collection, processing, and analyses of
these samples are described in Peddle et al. (1995). The tissue types that were processed
and which currently exist in the GLFSB stored at -20°C (+ 5°C), are described in Appendix
3 and 4 as follows:

form description

BF body fluids
BLB blubber

CAN canned product

COMP composite - whole individuals
COMP-F  composite - fillets

DGL digestive gland

EGGS eggs

GN gonad

GREASE grease

HPP hepatopancreas

L liver

MSC invertebrate muscle tissue (exoskeleton removed)
PASTE pasta

ROE roe

SFT soft tissue

SINGLE  individual whole fish
SINGLE-F Individual fish - fillets
VSC viscera

E

L
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Table 1. Sampling areas for the Great Lakes Contaminants Survelllance Program. Map
location numbers refer to corresponding areas numbered on map in Figure 1.

LAKE
ONTARIO

SIIE
Comwall / S1. Lawrence River
Eastern Basin / Main Duck Is.
Point Traverse
Bay of Quinte - Big Bay
Port Hope - Cobourg
Port Credit
Streetsville - Cradit River
Burlington
Niagara-on-tha-Laka / Vineland
Grimsby / 50 Mile Point
Port Colborme
Long Point Bay
South of Long Point
Dunkirk
South of Erieau
Wheatiay
Pelee Island / Western Basin
Amharstburg
Fighting Island / Detroit River

St. Clair River

MAP  LATITUDE LONGITUDE
LOCATION (NOATH)

1 44703 7480’
2 4405 7640’
3 43°50' 76°50'
4 44°08 78°43
5 43°55' 7810
6 43°30° 79%35'
7 43°35' 79°45
B 43*15' 79°45'
g 43°20° 79°05"
10 42°15' 79734’
" 42°52 79"15
12 42°40' 80*15'
13 42°30' 80°05'
14 42°36 79°20'
15 4210 B1°45
16 42°00' az*1s'
17 41°55" B2°40°
18 43°00' 83*10'
19 42°06 a83"07
20 42°20' B2°40°
21 42°40' 82°30°




10
Table 1. continued

MAP  LATITUDE LONGITUDE

LAKE SITE LOCATION (NORTH) (WEST)

HURON Owen Sound - Cape Rich 22 44°42' 80°35'
French River 23 45°55' 80°50’
Southampton 24 44°30' 81°25
Goderich 25 43°45' 81°50’
South Baymouth (bay area) 26 45°30' 82°00
South Baymouth (lake area) 27 45°33’ 82°02°
Point Edward 28 43°05’ 82°20°
Burnt Island 29 45°45' 82°55'
North Channel 30 45°55’ 83°30'
Spanish River 31 46°10' 81°55'

SUPERIOR Whitefish Bay 32 46°35' 84°45'
Michipicoten 33 47°45’ 85°15%’
Michipicoten Island 34 47°40° 85°50°
Marathon 35 48°40° 86°25'
Jackfish Bay 36 48°40' 87°00
Thunder Bay - Ple Island 37 48°15° 89°00°
Marquette 38 46°15’ 8§7°35'
Jarvis Bay 39 47°50 89°30’
Welcome Island 40 48°21’ 89°08’
MICHIGAN Frankfort 41 44°39’ 86°13’
Pont Washington 42 43°23' 87°54’
Saugatuck 43 42°40' 86°11’
NIPIGON  Virgin Island 44 49°50° 88°30

SIMCOE  Georgina Island 45 44°25’ 79°20°
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Table 2. Common name and taxonomic description (scientific name where possible) of
freshwater and marine species represented In the Great Lakes Fisheries Specimen
Bank. Includes all species collected under both the Greal Lakes Contaminants
Surveillance Program and the Canadian National Dioxin Sampling Program.

Common name

brook trout
brown trout

bull trout

burbot

butter clam
canary rockfish
chinook salmon
chum salmon
coho salmon
cCommon carnp
coonstriped shrimp

crab (w)

crayfish

cutthroat trout
deepwater sculpin
dogfish shark

dolly varden
dungeness crab
english sole
eulachon

fallfish

Natfish

freshwater drum
geoduck clam
goldeye

goosenack barnacle
greenstripe rockfish
grilse

kelp greenling

Taxonomic description
Hahotis kamischatkana
Alosa pseudoharengus
Anguilia rostrata

Diporeia hoyl, Gammarus sp.

Salvelinus alpinus
Gadus morhua
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Table 2. continuad

peamouth

pink salmon

pink shrimp
pollock

prickly sculpin
quillback rockfish
rainbow smelt
rainbow trout

rat fish

red snapper
redhorse sucker
radrock crab
ringed seal

rock cod

rock crab

rock scallop

séa cucumber
sea urchin
sidestripe shrimp
slandar sole
slimy sculpin
smallmouth bass

sockeye salmon

13

Taxonomic description

Oncorhynchus nerka
Salvelinus namaycush

Coregonus clupeaformis
Micropterus salmoidas




Tabis 2. continued

Common name

softshsll clam
spiny waterflea
splake

staghorn sculpin
starry flounder
striped bass
tom cod

turbot

walleye

white bass
white sturgeon
white sucker
yellow perch
yelloweyeé rockdish

14

Taxonomic description

Mya arenaria

Bythotrephes cederstroomi
Salvelinus fontinalis x
namaycush

Leptocottus armatus
Platichthys steliatus
Morone saxatilis
Microgadus tomcod
Reinhardtius hippoglossoides
Stizostedion vitreum
Morone chrysops
Acipenser transmontanus
Catostomus commersoni
Perca flavescans

Sebastes ruberrimus
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Appendix 1a. Summary of sampies rapresantad in the Great Lakes Fisheries Spacimen Bank. Listings are based on the
specias collecied, lake, and year of collsction. Number of samples in parontheses.
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Appendix 2a. Detailed summary of fish species collected in the Great Lakes basin for which archive samples
are represented in the Great Lakes Fisheries Specimen bank. These summaries are based on the year of
collection and lake from which they were collected.

1977 - ONTARIO

SPECIES

Rainbow Smelt
Coho Salmon
Coho Salmon
Coho Salmon
Rainbow Trout
Lake Trout

1977 - ERIE

Yellow Perch
Yellow Perch
Walleye

Coho Salmon

1978 - ONTARIO

Rainbow Smelt
Rainbow Smelt
Coho Salmon
Coho Salmon
Rainbow Trout
Lake Trout
Lake Trout
Lake Trout
Lake Trout

1978 - ERIE

Rainbow Smelt
Rainbow Smelt
Northemn Pike
Yellow Perch
Yellow Perch
Yellow Parch
Yellow Perch

Walleye

COLLECTION SITE

Port Hope - Cobourg
Port Credit

Streetsville - Credit River
Vineland

Port Hope - Cobourg
Eastem Basin

Long Point Bay
South of Erieau
Pelee Island
Pelee Island

Port Credit

Port Hope - Cobourg
Streetsville - Credit River
Vinaland

Port Hope - Cobourg
Port Credit

Eastem Basin

Point Traverse

Port Hope - Cobourg

Wheatley

Pelee Island Westem
Long Point Bay

Long Point Bay
South of Erieau
Wheatley

Pelee Island Westem
Pelee Island Westem

TOTAL

1
1
17
15
32
10

o - —

-
(]

12
12
10
12

-V NOw

MONTH OF
COLLECTION

May
Aug
Oct
Apr
Apr May
Jul

Jul
Jul
May
May Oct

Aug
Nov

Apr May
Jul

Aug

Aug

May
May

May
Jul
Jul Aug Nov

AGE

RANGE (YR)

23

136
235

1-6
2-3

[ ]

35
2-3
13-46
3456
3,6

4-79
3-7
2578
2-46

1-5
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Appendix 2a contrud

1878 - ONTARIO

MONTH OF AGE
SPECIES COLLECTION SITE TOTAL COLLECTION RAMNGE (YR)
Rainbow Smalt Port Hope - Cobourg 2 Aug .
Coho Salmon Streetsville - Credil River 2 Nov 3
Laks Troan Eastern Basin 2 Sl 4
Laka Trout Powt Traverse 3 Aug 357
Lake Trout Porn Hope - Cobourg 1 Aug 3
1979 - ERIE
Wallayo Polee Island & Mo 57
Pirk Salmon Long Point Bay 3 Sep 2
Coho Salmon Long Poird Bay 1 Oal 2
Coho Salmon South of Ereau 2 Oct 2
Coho Salmon Palee Island Wostem 2 Oct 3
1979 - HURON
Splaks Owren Sound T Aug o8
1980 - ONTARIO
Rainbow Smes Pon Credit 2 Aug =
Ranbow Smet Eastern Basmn 3 Jul -
Rainbow Smaft Porl Hope - Cobourg 1 Aug .
Caho Salmon Strestsville - Credn River 10 Neaw 23
Coho Salman Vinaland 10 Apr 2
Rainbow Trout Por Hope - Cabourg 10 Apr &7
Lake Trout Por Credt o Aug 35
Lake Trout Burfington B Sep s
Lake Trout Eastem Basin 17 Jul 2-4.6-T
Lake Trout Pon Hope - Cobourg 8 Aug 34
1980 - ERIE
Rainbow Smekt South of Ereau 7 Oct Dac .
Rambow Smek Pelos [sland Wentam 10 Oct -
Wakeye Palee island Westem % Aug Nov 2578
Coho Salmon Lang Point Bay 10 Oct 3
Ciaho Salman Pales Island Westem 10 Mo 2-3

bl b 0 0 il v N A By e o8

t=2 w0
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Appendix 2a. continued
1980 - HURON
SPECIES

Rainbow Smelt
Rainbow Smelt
Walleye

Lake Trout
Splake

1980 - SUPERIOR

Laka Trout

1981 - ONTARIO

Rairbow Smelt
Coho Salmon
Coho Salmon
Rainbow Trout
Brown Trout
Lake Trout
Lake Trout
Lake Trout
Lake Trout
Lake Trout

1981 - ERIE

Rainbow Smelt
Rainbow Smeit
White Bass
Walleye

Cohao Salmon
Coha Salmon
Coha Salmon
Rainbow Trout

1981 - HURON
Rainbow Smelt

Rainbow Smaeilt
Rainbow Smelt

COLLECTION SITE

Owen Sound
Burnt Island
French River
Burnt Island
Owen Sound

Thunder Bay

Eastemn Basin

Port Credit

Vineland

Port Hope - Cobourg
Niagara-on-the-Lake
Port Credit
Burlington

Eastem Basin

Port Hope - Cobourg
Niagara-on-the-Lake

Long Point Bay
South of Erieau

South of Erieau
Pelee Island Westem
Long Point Bay
South of Erieau
Pelee Island Westem
Long Point Bay

French River
Point Edward
Burnt Island

29

TOTAL

18
11
10

14

19

o2 ~v~RBoaasr

PR

MONTH OF
COLLECTION

Aug

Aug
Jun

Aug
Aug

Jul
Oct Dec

Apr
Jul

Jul
Jul

Jul

Sep Oct Nov

AGE
RANGE (YR)

2691
3,57
1-6

3-7

23

TEEw

36
28
24-58
24



Agpendi 2a. continued

1881 - HURON continusd

SPECIES COLLECTION SITE
Wallaye Franch Rivar

Laks Trowt Point Edwand

Lake Trout Bumt Island

1881 - SUPERIOR

Rainbow Smink Michipicoten

Lake Trout Machipicoten

Lake Trow Marathan
1882 - ONTARID

Ramibow Sk Port Cradi

Rainbow Smait Eastam Basin
Walleye Bay of Quinte

Cioho Salmon Streataville - Cradlt River
Coho Saimon Vinaland

Rainbow Trowt Port Hope - Cobourg
Lake Trout Port Credit

Laka Trout Eastemn Basin

Lake Trout Port Hope - Cabourg
Laks Trout MNidgara-on-the L ake
1882 - ERIE

Rainbow Smell Py Iskand Westom
Waleys Peles island Westem
Coho Salmon Long Point Bay
Coho Salman South of Eneau
Coho Salmon Paioe isiand Western
1882 - HURDN

Lake Trouwt Poirt Edward

Laka Trout North Channal

TOTAL

L

BREERuws Humwm oo

B=2NKa

59

MONTH OF

COLLECTION  RANGE (YR

E§§

£}

§rezzdfe

g828%

8

3.5-6

57

4-7

248610

18
23

a7
2-T

1

d Ea

btd ba W

]

D o3 &9 9 ®=a b7 =1

& &= - =



S ¢

[ =]

=2 &3 o9 IS

£ 3

E3 B3

E2

&N o9 9 e = e

F3 a3

Appende 28, confirued

1982 - SUPERIOR

Lake Trout

18&3 - ONTARIO

Rainbow Smett
Rainbow Smal
Rainbow Smeft
Pink Salmon
Lake Trowt
Laks Trout
Laks Trowt

1383 - ERIE

Rainbow Smek
Rainbow Smaett
Waliayn

Fink Salmon
Coho Salmon
Coho Salmon
Rairbow Trout
Rairbow Trowt

1963 - HURON

Pk Salmon
Lake Trout

1983 - BUPERIOR

Rainbow Smeh
Lake Trout
Laka Trout

Whitefish Bay

Port Cradi
Eastern Basin

Por Hopa - Cobourg
Port Cradit
Eastem Basin

Long Point Bay
South of Edeau
South of Erleau
Pelee Island Wastem
Long Point Bay
Long Point Bay
Palea |sland Westem
Long Point Bay
Pales Island Westen

Mot Channel
North Channsl
Owen Sound - Cape Rich

Whitefish Bay
Whitefish Bay
Thunder Bay

TOTAL

baEsany

oRRaseRB -

41

ER e

MONTH OF
COLLECTION

§EERERER EeE8EEE g

1

£§8%

RANGE (YA)

37

-5
2-4.6-7.10

1348

rav

3-9,12
410



Appendix 2a. continued

1864 - ONTARIO

Rainbow Smek
Rambow Smed
Ramnbow Smef
Lake Trout
Laka Trout
Laka Trout

1984 - ERIE
Commaon Camp
Walleye

Coho Salmon
Coho Salmaon
Lake Trout

1564 - HURON

Laka Trout

1884 - SUPERIOR
Rainbow Smal
Laks Trout

Lake Trout
1985 - ONTARID

Rainbow Smaf
Rainbow Sl

Lake Trowt
Lake Trout
Lake Trout
1885 - HURON

Rainbow Srmal
Splake

COLLECTION SITE

Por Credit
Eastem Bazin

Pori Credit
Eastem Basin

Fighting island / Detroit R

Polos [sland Westom
Long Point Bay
Paleo |sland Westam
Lang Point Bay

French River
Poirt Edward

Pont Credit

Eastorn Basin

Bay of Quinte

For Credat

Easten Basin
Niagara-on-tha-Lake

Cwon Sound
Owan Sound

a8 HE . ¥22wm-w

Bt

58w

k5 B0 R

MONTH OF
COLLECTION

%32§§ feegre

g2:¥:Z  §8% st

£&

AGE
RANGE (YR)

138

26

69
148

4-7,10

712

il S e @

r®» wa

= &8 O N 2 = 8N = =
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Appendix 23 continued

1985 - SUPERIOR
SPECIES

Lake Trowt
1965 - ONTARIO
Lake Trout

Lake Trout

Lake Trout

Lake Trout

Lake Trout
1385 - ERIE
Commaon Camp
Aainbow Smah
Lakiy Troul

Lake Trou

1986 - HURON

Lk Trout
Lake Trout

Thundar Bay

Por Cradit

Eastemn Basin
Grimsby - 50 Mile Poini
Port Hope - Cobourg
Niagara-on-the-Lake

Parf Colbamis
Palee |sland

Part Colbome
Long Point Bay

Poirt Edward

Thunder Bay - Pie lsland
Whitelish Bay
Thundar Bay - Pie Island

1986 - GREAT LAKES BASIN

Common Camp
Yellow Perch
Walloye

Lake 51 Clair
Lake 51 Clar
Lake St Clair

TOTAL

R

w0 o o w

MONTH OF
COLLECTION

L

gz f %HQEEE

FEE

2357

3-4.6-7
27

125

17
8,10

27

36
46

1.27



Appendix 2a. continued

1987 - ONTARIO
SPECIES

Lake Trout
Lake Trout
Lake Trout
Lake Trowt

1967 - ERIE

Rainbow Smeilt
Rainbow Smelt
Walleye

Walleye
Common Carmp
Freshwater Drum
Lake Trout

1987 - HURON
Rainbow Smelt
Slimy Sculpin
Splake

Lake Trout

Splake

1987 - SUPERIOR

Lake Trout
Lake Trout

1987 - MICHIGAN

Lake Trout

COLLECTION SITE

Port Credit

Eastem Basin

Port Hope - Cobourg
Miagara-on-the-Lake

Goderich

Owen Sound

Owen Sound - Cape Rich
MNorth Channel

Whitefish Bay
Marquette

Saugatuck

1987 - GREAT LAKES BASIN

White Sucker
Freshwater Drum

Lake St. Clair
Lake St. Clair

MONTH OF AGE

TOTAL COLLECTION RANGE (YR)
47 Nov Dec 38
42 Aug 2.7
48 Sep 28
55 Aug-Nov 3-8

4 Jul -

3 Jun -
36 Oct 28

1 Jun 3

1 Jun 4

2 Jun 34
18 Aug 24

3 Jun -

3 Jun -

6 Jun 2.5
42 Aug 2-358
41 Aug ]
35 Sep 2-46
10 Oct 508

6 Sep .

1 Jul 2

3 Jul 24

L2

~

¥

&2

P €3

§

y



E 9

= &2 /4 &= == #§93 &3 &8 B3

=3

&g &3 &3 M E3 ES

Appandic 23 continued

1888 - ONTARIO

Whie Sucker
Waleye
Lake Trout
Lllr_nTml
Lake Trout
Lake Trout
15&8 - ERIE
Brown Trout
Lake Trout

1988 - HURON

Laks Trout

1968 - SUPERIOR
Lake Trout

1988 - ONTARIO

Lake Trout
Lake Trout
Lake Trout
Lake Trout

1988 - ERIE

1988 - HURON

Lake Trout
Laks Trout

COLLECTION SITE

Quinte - Big Bay
Quinte - Big Bay
Port Creditt

Eastern Basin

Port Hope - Cobourg
Miagara-on-the-Lake

Palea Island
Por Colbarne
Pon Colborme

Point Edward
North Channel

Thunder Bay - Pie Island

Port Credit
Eastem Basin
Port Hope - Cobourg

Pelee Island

Poinl Edward
Morth Channed

Owen Sound - Cape Fich

35

TOTAL

sE8&E8BE -

g8

a6

ozl

MONTH OF
COLLECTION

$32§ ¥ ¥ Sse fsgzgf

§

Jun Aug

&

RANGE (YR)

248
4.9

39
3-8

1.7
45
2-4

511
26
2356
27

27

25
1-7



Appendix 2a. continued
1989 - SUPERIOR
SPECIES

Rainbow Smelt
Lake Trout
Lake Trout

1990 - ONTARIO

Rainbow Smelt
Rainbow Smelt
Alewifa

Lake Trout
Lake Trout
Lake Trout
Lake Trout
Lake Trout

1990 - ERIE

Walleye
Walleye
Lake Trout
Lake Trout

1990 - HURON

Lake Trout
Splake

1990 - SUPERIOR

Lake Trout
Lake Trout

1991 - ONTARIO

Walleye

Lake Trout
Lake Trout
Lake Trout

COLLECTION SITE

Thunder Bay - Pie Island
Whitefish Bay
Thunder Bay - Pie Island

Port Hope - Coboury
Niagara-on-the-Lake
Port Credit

Port Credit

Eastem Basin

Grimsby - 50 Mile Point
Port Hope - Cobourg
Niagara-on-the-Lake

South of Erieau
Pelee Island
Pont Coloome
Long Point Bay

Point Edward
North Channel

Thunder Bay - Pie Island
Jackfish Bay

Bay of Quinte

Port Credit

Eastem Basin

Grimsby - 50 Mile Point

36

TOTAL

16
16

GL -« Y~ =

BRRw~

85
49

37

43
10

MONTH OF
COLLECTION

Jun
Oct
Nov

May

Sep

Sep
May Sep Oct

May
May Sep
Sep

Nov
Jun
Aug

Nov
Aug

Jun Aug
Aug Sep

Sep
May Sep
Aug
Apr Aug

AGE |
RANGE (YR)

3-6
3-7

3-12
2-10

3-8,11
29

24-7
2,4-8

2-4,6-8
2-7

3-8

2-7

3-8

29
35,78
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Appendix 23 comnuad

1921 - ONTARIO continued

Lake Trout
Lake Trout

1991 - ERIE

Lake Trout
1991 - HURON

Lake Trout
Lake Trout
Laks Trout
Lake Trout

Lakn Trout
Laka Trout

1991 - MICHIGAN

Rainbow Smaol
Slimy Sculpin

Rainbow Smoh
Slimy Soulpin

1982 - ONTARIO

Rainbow Smaelt
Lake Trout
Lake Trout
Lake Trout
Lake Trout
Laks Trout

COLLECTION SITE

Port Hope - Cobourg
Magara-on-tha-Lake

Polos Island
Long Point Bay

Owen Sound - Cape Rich
South Baymouth - Bay
Poirt Edward

North Channel

Whitefish Bay
Jackfish Bay

Pon Washington
Port Washington

Port Washington

Frinschor
Frankdon

Port Credit

Eastern Basin
Grimsby - 50 Mile Point
Port Hope - Cobourg

a7

MONTH OF
TOTAL COLLECTION

& May Sep
50 Sep

0
g8

whaR
88

I
g
£o

§EE888

£

Aug Sep
Sul

Apr-Jun
May Sep

EE55B4~

AGE
RANGE (YR)

3-10
a1

138
2.7

286

7

&-T
357

3=10
27
4.8
3-8
38



Appandix 2a. continued

1982 - ERIE

SPECIES COLLECTION SITE
Wallaya Palea lsland

Lake Trout Long Paint Bay

Lake Trout South ol Long Paint
1992 - HURON

Burbot Goderich

Burbot Narth Channel

Laka Trout Owian Sound - Cape Rich
Lake Trout North Channel

1882 - SUPERIOR

MNorhern Pike Inshore - Thunder Bay
White Sucker Inshara - Thunder Bay
Burbot Thunder Bay - Pio Island
Lake Trout Thunder Bay - Pia Island
Lake Trout Jarvis Bay

Lake Whitafish Thunder Bay - Pie lsland
1892 -GREAT LAKES BASIN

Northemn Pike Comwall

White Suckar Cormwall
1983 - ONTARIO

Rainbow Srmel Eastem Basin
Rainbow Smek Grimsby - 50 Mile Point
Rainbow Smel Port Hope - Cabourg
Burbot Port Hope - Cobourg
Walleye Bay of Quinte - Lannox
SEmy Sculpin Grimsby - 50 Mile Point
Shimy Sculpin Port Hope - Cobourg
Aewite Eastamn Basin

] Grimsby - 50 Mia Point
Alewie Port Hope - Cobourg
Lake Trout Port Credit

Lake Trout Easztern Basin

TOTAL

10
10
51

10
10

BB e nraZrnmes

MONTH OF

COLLECTION  RANGE (YR)

Aug Oct
Jud
Aug Sep

g
Ei‘

REFEITLALG

g

AGE

28
15,78
3-8

579
18

2-1.6.9-10

2-10
246

- 0 - =

8 E3 i3 B3
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Appandix 2a continued

1883 - ONTARIO contshuod

Laka Trout
Laka Trout
Lake Trout
Laks Whitefish

1083 - ERIE

Ralnbow Smeh
Ralnbow Smeh
Rainbow Smah
Rainbow Smaeh

Yalow Parch
Walleye

Frashwater Drum

Lake Trout
Lake Trout
Lake Whitefish

1893 - HURON

Lake Trow

1983 - SUPERIOR

COLLECTION SITE

Girimsbyy - 50 Mile Point
Pon Hope - Cobourg
Niagara-on-the-Lake
Port Hopa - Cobourg

South of Long Paint

South of Erieau
Pales Island
Dunkirk
Dunkirk

Palaa sland
Pealaa Island
Pales lsland

South of Long Point

Dienkcirk
Long Point Bay

Owen Sound - Cape Rich

Godarich
Point Edward
Godench

Godanch
Godench

Dwvan Sound - Cape Rich

Godench
Foim Edward
Goderich

Whiefish Bay
Whaetsh Bay
Whaefish Bay

TOTAL

mB RS

mnBoeocoBaodorzgon

hZ U RN AN

o= A R -

%

TITTNTIT TS S TN £ 11311 11 13 SR T 45 E

RANGE (YR)

1

1-7
235

13-5,710

2-7

57



Appondix 23 comtinuad

1883 - SUPERIOR confinued

SPECIES

Laks Trouwt
Lake Trout
Lake Trout
Lake Trout
Lake Whitafish

COLLECTION SITE

Whitefish Bay
Marathon
Thunder Bay - Pie Island
Jackfish Bay

Marathon

1893 - GREAT LAKES BASIN

Lake Troul
Lake Troul

1984 - ONTARIO

Aainbow Smeft
Aainbow Smalt
Wallaye

Shrny Sculpin
Alawe

Lake Trout
Lake Trout
Lake Trout
Lake Trout
Lake Trout
Lake Whisfish

1994 - ERIE

Burbol

Burbot

Waleye
Freshwater Drum
Lake Trout

Laks Trout

Lake Whitafish

Virgin Isiand / Nipigon
Georgina Island / Simcoe

Eastern Basin
Grimsby - 50 Mile Point
Bay of Quinte - Lennox
Grimsby - 50 Mila Point
Grimsby - 50 Mile Poim
Pont Credi

Eastan Basin
Grimsby - 50 Mile Polnt
Port Hope - Cobourg
Miagara-on-the-Lake
Eastam Basin

Long Point Bay

Peies Istand
Peles Island
South of Long Point

TOTAL

208s0

BB B RRown

MONTH OF

AGE

COLLECTION  RANGE (YR)

Juri Mov

May Oct

g8

rzsaagaasaa

FEEsors

478

411

810
57

3,56

568
23,58
1T

27
3-58-10

fal &9 N T =2 e

e o =S o &9 = - e =



41

Appendx 23 continued
1594 - HURON

MONTH OF AGE
SPECIES COLLECTION SITE TOTAL COLLECTION RANGE (YR)
Rainbow Sme# Goderch (] Jun -
Burnot Goderich 10 Jun 4-7
Walleve French River 45 Jun 571
Lake Trout Goderich 12 Jun 25
Lake Trout Point Edward 18 Oct 5-8
Lake Whitafish Godench 10 Jun 4
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Appendix 2b. cortinued

LAKE ERIE

§§ 53 §555555333 55555555533

§

=

B

gs 68 SEEEYEEEEE BLfss
=
g

il = = o= e o= = @ g —Eﬂy—--—-—ﬂ'f'i—--—

TOTAL

COLLECTION SITE
Port Colboma
Pont Dover
Godench

Blind River
Kilkarnery
Meatord
Meddrum Bay
Mankoutin Istand
Samia

South Baymouth
Spanish River
Theszalon
Southamplon
Godarich

Blind River
Grand Bend
Killarney
Mealord
Maldrum Bay
Manfoulin island

SPECIES
Clam

LAKE HURON
Mat Plankion
Diporeia
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s £33 a3
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