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Introdpction:

The lake sturgeon. Acipenser fulvescens, was once an important component of the great
lakes ecosystem. inhabiting all of the Great Lakes and many waterways and smaller lakes
draining into the system. as well as being found in the Mississippi, Missouri, and Ohio River
systems. Unfortunately within the last 100 years, overfishing. water pollution, and the
impoundment of breeding rivers have severely impacted the popuiation size of the lake sturgeon
over much of its range. Because of their late sexual maturity, often at 12 or more vears, and
reproduction by mature female only once every 3-4 years (Harkness. 1923; Probst and Cooper,
1954), lake sturgeon have limited ability to recover quickly from population bottlenecks. At
present, the lake sturgeon is considered a rare fish species in the Great Lakes basin and appears
to have been reduced to isolated remnant populations in Mississippi and Ohio river systems, and
extirpated from the Missouri river system. It has been classified as endangered by several
governmental bodies concerned with Great Lakes aquatic management.

Efforts have been initiated by natural resources agencies in the U.S. and Canada to
maintain and restore the existing populations of lake sturgeon throughout the Great Lakes. The
Iong -term success of attempts to increase the population size of the lake sturgeon might be

by genetic iderations which relate to plans. In waters where
sturgeon are believed to be extirpated, restoration initiatives have already been implemented
through the stocking of hatchery reared sturgeon from source populations where they are
abundant. Several states have drafted recovery plans that consider the potential for augmenting
remnant natural populations with hatchery stocked fish. Studies on other species of fish suggest
that the success of restocking and restoration efforts often depend on genetic factors such as local
population adaptation and loss of genetic variability in hatchery stock (Utter, 1991; Ryman and
Utter, 1987). When restocking extirpated waters, efforts should be made to introduce genetically

diverse founders in order to increase ity and reduce p i with
ion. When ing a natural population through kil dditional
concern mlghl be placed on identifying source ions that are i ible with

the remnant population.

Sturgeon Genetics at the Ohio State University:

The Sturgeon Genetics group at the Ohio State University has been conduc(mg research
on lake sturgeon genetics since 1993, when a stock lation of several th hl
was obtained from gametes of a limited number of Wolf River (Wisconsin) spawning adults.
The genetic variability of this stock was investigated to determine whether they shouid be used
0 augmcm the remnant sturgeon population in Lake Erie. Initial genetic surveys were

d on two natural p ions (Lake Erie and Lake St. Claire) and the Wolf River stock

usmg allozyme electmphoresls (Porter et al., 1994). Initial allozyme surveys required various
tissues resulting in the sacrifice of several Lake Erie and Lake St. Claire individuals. Following
genetic sampling, the bodies of these sturgeon were preserved in formalin, transferred to ethanol

for storage, and deposited in the fish ions at the Ohio Statc Umverslty Museum
of Biological Diversity. Less invasive all ling has been don

natural populations using a four or eight millimeter muscle plug taken with a biopsy punch. The
fish could then be released back to the wild ively unh d. The all studies on

muscle plug samples indicate that there is substantial genetic variation, both within and between
natural population of lake sturgeon (Porter et al., 1995). Problems with allozyme interpretation

ing from the polyp! of the sturgeon genome and gene duplication events
have led to the devel of several additional genetic techniques and approaches. DNA
fingerprinting (VNTRs) was used in conjunction with the allozyme data to defer the stocking of
the 1993 Wolf River progeny into the remnant population of Lake Erie. The stock population
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was fqund to have high genetic similarity, while the natural populations were genetically diverse
and differentiated from the stock.

Ongoing work from our group consists of the development of randomly amplified
polymorphic DNA (RAPD) and microsatellite markers. Recently, we have screened four
populations (Lake Erie, Lake St. Claire, Wolf River, and Menominee River) with several RAPD
and microsatellite markers. revealing genetic variation both within and between populations.
Additional markers and fourteen additi pulations are being i i d in order to answer
the following objectives:

1) To measure genetic variability within local populations and compare the relative level of
variability in populations sampled fmm throughout the species range, to ascertain if some
local ions suffered a dispi loss of variability as a result of the historical
decline of the lake sturgeon during the last century.

2) To examine the hierarchy of genetic variation within the lake sturgeon population to
determine where significant genetic substructure exists. This analysis will inciude
consideration of local differences (surveying genetic differences between breeding groups
from successive years: genetic differences between breeding groups and non-breeding
individuals collected in proximity to breeding areas. and genetic differences between sites
within a single drainage), regional differences (genetic difference between samples from
different drainages within single lake systems), and basin differences (genetic differences
between populations of different lakes and/or between the Great Lakes basin and samples
from the St. Lawrence, Mississippi, Ohio River systems, and Hudson Bay drainages);
estimates of the historical relative migration rates between different sturgeon populations.

3) To use multi-l genetic i ion to test hyp about population bottlenecks (in

the northern range of the species as a result of post-glaciation expansion, or in local

populations because of population size crashes and subsequent population isolation because
of human alteration to the environment).

If technical methods permit, to directly compare contemporary and historic levels of genetic

variation by using PCR to study preserved museum specimens of the lake sturgeon.

<

Details of genetic structure of the lake sturgeon can guide the choice of populations

which can serve as source material for restocking, and of populations which are likely to

ly accept mi; Genetic dif iation between ions may also suggest if
pamculnr populations require extra preservation efforts. Success in restoration may be affected
by the degree of genetic divergence which exists between localities. Given the long generation
time of sturgeon, mistakes in such decisions can be especially unfortunate. This work will
lmpmve the likelihood of successful species conservation, and help guide decisions about habitat

and/or altering ble harvest pressure.

Samples in the DNA Collection of the Fish Division, Museum of Biological Diversity:
We currently have genetic samples from eighteen lake sturgeon populations (see
llowing tables). These population samples total 548 natural samples. In addition, we have
samples for genetic study from 550 hatchery and laboratory raised individuals, derived from wild
stock. In total we currently have 1098 samples for genetic study. The accompanying tables
provide data on samples, localities, and collectors. We wish to thank all individuals who have
expended their time, effort and resources to provide samples for our studies.
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Current Tissue Sampling Protocol:

We are actively seeking lake sturgeon genetic samples from additional localities. We
are also interested in obtaining annual samples from breeding aggregations at any location.
Sample sizes of fifteen to thirty individuals will assure robust statistical evaluation.

Our current sampling protocol for DNA analysis is quite non invasive. Approximately
1 cm2 of the posterior (trailing) edge of the pectoral or pelvic fins can be cut with sturdy
scissors. This small fin clip should be transferred as soon a possible to a vial labeiled with a
unique number (the tag number or a sequential numbering system is fine) which contains at least
1ml of 95% ethanol. It is essential that the size of the fin clip be kept small, BIGGER IS NOT
BETTER. In fact, a larger sample will dilute a small volume of ethanol and resuit in poor
preservation. What seems to be a small sample from such a large fish is actually a lifetime’s
supply of DNA. It is best to change the ethanol after one half to one hour after initial
preservation to assure adequate preservation. The ethanol preserved samples can be stored at
room temperature indefinitely.

It is also essential to assure that the ethanol does not remove the writing on the label. A
Sharpie Permanent Marker (Sanford) available in most stores is a convenient implement, but
even it will dissolve away with the smallest drop of ethanol so please be certain that the lids do
not leak. As an alternative, a piece of tape can be placed around each vial with the sample
number written boldly in pencil. Our 1.5 ml screw top plastic vials have a small number
embossed on the inside cover of the lid, but if you use this number, please be sure that each
sample has a unique number.

The following il ion should be onan ying sheet of paper:
Collection Locality: Including the water body, distance to the nearest landmark (road, store,
town, or county line, etc.), Township, County, and State. If caught on a vessel as during a trawl,
please note the latitude and longitude and depth whenever possible.

Collector: Please list yourself and crew as you would like to appear in our acknowledgements.
Collection Date: Please write out the date in longhand to avoid confusion. ex. S March, 1998.
Total Length: When possible please measure the length from the tip of the snout to the upper
lobe of the tail in metric units.

Sex: If the sex can be determined by extruded gametes, please record. Empirically determined
individuals will assist us in the development of a DNA-based sex marker.

Tag Number: If you are tagging the fish before you release it, please record the number (this
can be used as the sample number if you wish). If the individual is a recapture, please report that
number.

Weight: If possible, record the weight in grams or kilograms.

Sample Number: Corresponding to the number on the vial.

Please wrap the vials in absorbent paper and place them in a ziplock bag. Place the bag
in a mailing box along with a copy of the reference sheet and mail to:

Marc Kibbey Phone: (614) 292-7873
Fish Division e-mail: kibbey.3@osu.edu
Museum of Biological Diversity

1315 Kinnear Road.

Columbus, OH 43212

If you would like to use our vials, we can send some to you. The samples and/or
extracted DNA will remain at the Ohio State University and will become archived in the DNA
collections in the Division of Fishes at the Museum of Biological Diversity.
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Sturgeon Samples.

Sturgeon Population Sample
Table Key

Sample ID: Population Identfication used for tudie
TEx = Lake Erie samplo # X (23 individuais tolai)

SCRx = Saint Clak River sample # x (16 individuals total)

LSCx = Lake Saint Clair sample # x (25 indviduals total)

GR
KRx = Keftio River sample # x (40 indviduals, o

NCx= fotal)
BRx = Bad River sample #x (62 individuals, m)

LWk = Lake Winnebago samplo # x (110 individuals, total)
LSPx = Lake SL. Plarre sample # x (15 indviduals, mn

'DRx = Deroit Rivor sample # x (3 individuals, total)

BLx = Black Lake sample # x (30 mw-m- m.l)

LHx = Southem Lake Huron sample # x (15 indviduals, total)
usx-mmm-xﬁsmm,m

1KHx = Kincad cross 1. sample x, 1995 (50 Indviduals, fotal)
2KHx = Kincakl cross 2, sample . 1995 (80 Individuas, tolal
sampl x, total)

osy

Collecter 1ag numbe (i appicable)

Collection Location:  Location of sampiing of population (F available)

Date Collected: Collection Date
Dat
Collector: Individual who collected sample (f available)
Total Length: Totallength in centimelers (f avallable)
Weight: ‘Total weight in Kilograms (i available)
Sex: M = male, F = Female, U or 7= undetermined, Mr = ripe male
n . X
Contact: Contact individual (¥ avallable)

Project Head: study ( applicable)
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Sturgeon Samples

Lake St Clai, Mi Sturgeon Samples
Date Tissues Collecied Projdt
Colected [Fin Cig Biood | Whole] Hoad
[Cake St Ciak from M Clomens survey | 5126196
573019
5316
wi2m8
CIEE

[Lower St_Clak River, raised from fry in | 10/177
[aquartum
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Sturgeon Samples

Lake St Cla, Mi Sturgeon Samples

Date Date Total Werght Collecied Project
Collected | Recelved| Collector | Length (cm) | (ko) | Muscle] iood | Whole | Other Contact | Head
814153 819
81183 22
- 20
- (1)
[0 408
/884 “e
T5C43 Take 51 Clar 52454 WDNR 1162
(e - T MDNR 790
1545 ® LIHC] MDNR 1275
LSC48 Lake St Clak 1011084 850
(21 - - 555 08
LSC8 [Lake St.Clak, Ontario side. Fish | 472385 | 52285 15830 200 M
LSCT 7 miles NW of the Thames River mouth| " - 1280 140
LSC8 D13 ay lat. (Of 42 23 00N/ - - 1390 250
LSCS [823100W - - 1630 340
[ s |- 170 | 250
Tscit - - BobHass | 1530 | 270
LSCi2 - N o 1400 | 230
tsC13 - - - 7120 50
Lscie s |~ 2 1630 | 340
LSC15 - - hef 1520 240
LSC16 - - = 1480 200
LSC17. - - - 1340 160
L5C18 il - » 1250 150 M
LSC1H S5 |~ : 1540 | 250
LSC20 - - N 1430 200 M
Lsc21 - = b 1480 20
LsC22 N " he 1320 180
i5c23 EIF - 1710 | 20
LSC24 - - bl 1650 200
LSC25 N - i 1070 75
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turgeon Samies

Lake Erie Sturgeon Samples

Accassion Dale | Oate Tolwl | Weight Tissues Collecied Project
Sample 1D] Number | Cat# Collection Location Collected| Receved| _Collector | ength (cm{ _(kg) _| Sex [Wuscie] Thver [Fin Ci Whole] __Other Contact | Head
3] T7117_|ON Codar Polnt Trap Net T Dave Davies | 860 B
LEA [Codar Poini net
1E2 77155 _|ON Cedar Poini, Trap Net
LE3 [ON Cadar Polnl, Trap Net
LE4 [Catawba, Trap net 8 X
TES [Off Cedar Polnt, Trap Net, Grid 10068 [T} X
€6 [Of Codar Point,Trap Net, Grd 10068 X
LE7 | vomaviiizs X [ x E3
)
] Z X =
LET0 T X -
[ 19/95 | 921755 | DaveDavies| 408 | 03 .
GH X 919795 | 921185 - (1] d
| tEn E. of Kelley's iland, Erle Co.. Trawt 109585 - 02 X -
LEW [O Codar Point, Trap Net, Grd 1006 102385 26 X J
LE15_[ 19050 [Near Hen-Chicken isiand Aug95 o1 X X X -
LE18_| 199511 +1°58 6782 52 06* 1011585 27 x| x X -
LET7_| 19951 [41°55° N 182 3T W 2185 x| x X .
LETS Pi_|Miadie Sister Island 41-50-68 x 824809 LIV [E¥] -
LE19 2] = - 375 :
LE20 ELE0OT |suriace waters. Dunkik area NY - %08 =
LE21 'ELE00Z |Snyder beach in Famum, NY - 165.1 F :
LE22 ELE00S 0 - 108.1 (] :
[133] 41040 3T X 81040 56 63T 855 | 22
[e2c [ar'srarn/8 0z 30 W 515196
[ie2s [47°51 09N /83" 01 11 W10 613196
[ie2e 41051 627N/ 83 03 39W. i
[tear - -
[te2s - =
€20 - -
€% T - €06
L3 - - 54
1E32 T - 340
1E3) s : %8
1= 470 50 4171620 59 1159 Wio [ 49
LE3S B - 554
LE3 T /696 %8
LE3T 3 &%
LE38 & 6519
LE3% T Wio 6719
LEQQ 41057 64N 1820 59 6™ -
7] 2 —
TEaz 1 = =
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Sturgeon Samples
Woll River, Wi Sturgeon Samples
Cataiog Tate | _Date o | Weght Tissues Coledied Project
Samplo 10} _Number | Teg# Collection Location Collected| Receivea| _Cotector _|Length (am| (ko) | Sex [Wuscie] Thver I::‘“ il Biood [ Whole| _ Other | Contact | Head
WRY ] 0000 _|Wol River, near inorssction of Ri_54 4725795 | 42595 | RonBruch | 115 ]
WRZ i 10001 _fand old Rt. 54, spprox. § miles (Bamboo - : B Porter, | 148
- - D
2695
- X
R Bruch
. =
W -
" -
@ :
WRAO 240 - = = - 53 =
WRAT 1241 = 8 8 g 7625
WRiZ 1241 = - : = 4TS -
WRAS 12420 o - - = 238 M -
WRH 12421 * = = = 750 g
WRAS 7 5 = = - 713 =
WRAE 2422 v = = = 88 W §
WRAT 12424 d = = = 475 =
WR4B 12428 . = - = 128 M i
WR4D 12432 = = = - 513 =
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WRS0 [ - g : 675 :
WRST 2447 s AB0R7 | 4momT 1288 [Ron Bruch]
WRS2 12448 = = - 1312 -
WRS3 12449 - - - 1625 bl
WRS4 12450 = . d 1313 bl
WRSS 12355 = = bl 1725 ]
WRS6 12356 - - N 1575 -
WRST 12357 - - i 1463 -
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Sturgeon River, M Sturgeon Samples

"Accession Daie | Date ol | Wewht Project
Sample ID] Number | Cat # Collection Location Collected | Received| Collector | Length g) | Sex. Head
| 5125 | [R5

SR2 s s 1425
SRS - = - - 135
SR4 - = - - 131
SRS = - v o 1105
SRE = = = = 78
SRT = = - = 162 | 249
SR8 = - - = 465 | 195
SR - B - = 140 | e
SR10 - - - - 136 | 159
SRi1 - - = = K1) 172
SRi1Z 720 - - - - 148 2]
SR13 721 - - = - 14| 186
SRi4 722 - = - g 140
SRi5 725 - = - - 152 | 218
SR16 724 - - - : w05 | 172
SRI7 723 - T T - 148 9
SRi8 726 - - - - 126 | T4t
SR19 727 - - - - 1485
SR20 728 - - - - 1235 | 122 | W
SR21 729 - : - - 167 _| 358

2 730 - - - - 28| 163
SR23 731 - - = - 154 20
SR24 732 - = - - | 77
SR25 676 = - - = 129 | 136
SR26 733 - - - - 750 1A
SR27 734 T - - - a2 | 186
SR28 735 : 23| 127
SR29 S River, W, 1998 collecion
SR30 :
SR31 - = = =
SR32 - = = =
SR33 - = = =
SR35 - < = =
SR37 = = = =
SR = = = =
SR39 = = = =
SR = T = =
SRAT = = = =
SRIZ = = = =
SRA3 = = = =
SR = = = =
SR4S = = = =




Distributed by Ohio Sea Grant College Progsgm.as@iiSU-TB-092. Results of Ohio Sea Grant Project R/EER-031-PD

Lake of the Woods, MN Sturgeon Samples

Daie | _Date T Tissuss Colecied Project

Cat # Collection Location Colleclod | Received| _Collector _| Length (cm)| _ (9) s« n Ci] Biood | Whole] —Other Contact | Head
72185 _[From Fourmie Bay, Lake of the Woods WN_| 55795 | 7 | TomHeich| 1400
72138 T = . o
F32631 - - 375
72190 = s | - >
= I T 1120
F35158 T - ' = 100.0
F36668 T : T = 1025
F31341 - - - = 008
72156 2 EL - 1250
72183 - : : 1150
F38874 v - - : 1260
72101 = v - = 1215
72197 = - - T 1390
72188 - - J = 1172
A = S5 |- s 1315
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o Smpes

St Lawerence River, Sturgeon Samples.

Accession Weight Tissues Collecled Project
Number | Cat Collection Location (@) _| Sox [Wuscie] Ther [Fin Cill Blood | Whol] Contact | Head
[Robor Woses Power Dam £3 Stove LoPar
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Sturgeon Sampies
Grasse River Sturgeon Samples
Accesion o | Owe ol | et Tiasues Cobecied Propedt
Number | Cat# Colected | Received| _Collector _|Length omf _(9) _| Sex [Wiiace] Thver [P0 Whoe| _Oiher | Contact | Hesd
GR1 L7y 1370 X
GRZ wiem2 787 X
GRY (1) 1320 E3
GR4 17| Grasse River of Messena Rod & Gun Cb | 6/16/04 1K} U
GRS 18 - e LX) 1]
GRe 1| = CIL 1300 U
GRT 20| N S8 1300 U
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Sturgeon Samples.

Acceswion Tats | _Daie Weight Tisues Colecied Project
Number | Cat# Collection Location Collected | Recelved| _Collecior (kg) _| Sex[Wuscie] Tiver [Fin Cig] Biood | Whole] _Other | Contact | Head

KR1 [Collcied by Minnesota DNR i

KRZ 40 0 w2895 -
KR3 N T :
KR4 = wnzans -
KRS - wzans =
KRG - w2095 =
KRT - 2% -
KRS = 2395 -
KRD - 215 =
KR10 - 21195 =
KRIT - 4195 -
KR1Z - ness :
KR13 = 41995 -
KR14 = 21795 -
KR15 g Apr95 =
KR18 = =
KR1T - 1795 =
KR18 = 420195 -
KRS = 195 i
KR20 - wioss T
KR - 427195 v
KR2Z v -
KR23 s 42795 =
KR24 T :
KR2S - w2895 -
KR26 - w2295 :
KR27 - 29095 T
KR28 - 2895 =
KR2D - w7895 -
KR : w2995 =
KR31 - w2995 -
KR3Z - w2895 -
KR33 g W25 -
KR34 - 429195 =
KR35 - 2895 =
KR3%6 - 571795 -
KR3T v 5185 -
R3S - 57195 -
KR39 = 51195 -
KR40 = 595 =
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Sturgeon Samples.

Northem Lake Huron Sturgeon Samples

Cats

Collection Location
[Norih channel of Lake Huron, Just north
[of Mantiouiin fsland

Date

Collector

26795

Contact

Prodt
Head

near the mouth of the Mississagl

[River on the north shore of Lake Huron,
[by & commeccial fisherman.

unk

unk




Bad River, W1 Sturgeon Samples

Distributed by Ohio Sea Grant College Progvemrean@islSU-TB-092.

Results of Ohio Sea Grant Project R/ER-031-PD

Received
B

Jofl Siade.

9

o

Contact

Propa
Head

Bad River, Wisconsin

6T

USFAW

209

49

183
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HEEEEE R REER

228 - - - - 197 168 | M
230 = sRT | - - 1957 | 108 [ W
231 B = - T 1236 4

233 : ECE - 1062 77

234 = - - - 272 | 149

5% = = = = X

237 = s T = 1259

239 - - - - 1519

240 - 3 = = 1400

21 - - = : 1852

218 T - = = {6

248 - T - 1283 ]
301 - siom7 [~ - 1349 ]
302 = EI3 v 1207 2]
303 Si2m7 |~ v 075 v




Distributed by Ohio Sea Grant College Program.as,QLISU-TB-092. Results of Ohio Sea Grant Project R/ER-031-PD

Lake Winnebago, Wi Sturgeon Samples

Accession Dats | _Dote Tol | Werht Tissues Colecied Projoct

s Number | Cat# Collection Location Collected | Received @ | Sex [Wusdie] Thver [Fin Whoe]  Other | Contact | Head

Wi Cake “checkin 2115 | 21195
Joha -

]
]

i
i
8

g
2
H

B

statioon colecied
w3 [Condit and Tom Nickell
wa 110 total

5
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turgeon Samples
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Lake S1. Plore Sturgeon Semples

Accession Project
10} Number | Cat# Collector fem)| (ko) Contact | Head
TSP Yves Maihot | 1105
LSP: - 865 34
LSP: - 862 32
LSP: - 860 27
L5 - 740 18
LSP : 102 | 84
L5P: - 1040 | 73
LSP = 140 | 75
L5Ps : 998 52
15P 3 1027 64 | M
LSP - = - 2 ?
L5P' = - : 02 | 61 [ W
LS| 2 s - - 1014 50 | F
L5 2 3 - 2 %02 50 [ F
LSP! i : - * 020 | 57 | F




Distributed by Ohio Sea Grant College Proggam ag OHSU-TB-092. Results of Ohio Sea Grant Project R/ER-031-PD

Daie | Date Toial | Weint Tissues Colecied Project
Collected| Recolved| _Codector |ength o _(9) | Sex| Biood | Whole]  Other | Contact | Head
Sep9 |
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Black Lake, MI Sturgeon Samples

Accassion Date | _Dato Tour | Wernt Tissues Colecied Propect
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Kincaid Hatchery, OH Sturgeon Samples
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OSU Lab Cross Sturgeon Samples
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