LIFE HISTORY OF SAUGERS IN GARRISON RESERVOIR'
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Abstenrt: Dnte frown Gardhon Beservolr and the tafira
that ssager {Sthwostedion somadense) growih rates were et
s of Fort FandaDl god Mooy reservoirs
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¢ than those reporied for otber walens,
ison Reservoir sauger geew st s fesfer
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sugs per pound of Fish was 37408, Females wers more abundant then males, g in
older nge gowps. Sate make end famale spugers matare at 3 years of age. Denerelly, soawnlng sclivitiss
n the Fenorvoir and the teilrsce take place between the first of May and the snd o Jupe

This is a =tudy of the Life history of the
spuger in Garrison Heservoly, the tributar-

ies, and the tailmce. It was ipitated in
June, and continzed o July, 1860

Agide from the Hmited surveys on the Mis-
gouri River drainage, the ssuger has not
been investigated previously in North Da-
kota, .

The sauger is indigenous to the Missouri
Hjver in North Dakots. It was first re-
ported (Girard 1858) from = cotlection
taken nesr Fort Union by Dr. Frederick
Hayden. Personius and Eddy (1885) re-
ported the sauger for the Little Missous
Hiver, and the North Dakota Game and
Fish Depariment has occasionally taken it
in test-petting surveys of Garrison Reser-
Ve,

Evermann and Cox {15894) reported that
the ssuger was unimportant a3 3 game fish
im the Missouri Biver Basin, but now
snglers cateh lerge pumbers of them, Grom
day to October, in both the Gardson Bes-
ervoir and the tailwaters of the dam.

The writer extends o individuals
and agencies sscisting in this investigation,
Diale L. Hlenegar, Chief of Fisheries, Morth
Trekots Gome and Fish Departiment, sug-

1 Compeltustion from Montens Stste College and
Heth s Clgme snd Fih Depestment, Fed-
sral ALd in B Festorstion Project F-3-B-7 end
g .

s
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gested the problem and geve advice during
the study., Dbe. T. | I3 Brown, Montana
State College, directed the study and
helped in the preparation of the manu-
script. Dr. E. B. Harvey, Montana State
College, aided the histological work. D
Reeve M. Bailey, University of Michigsn,
identified some of the specimens. Mobert
Needham, Selmar Enger, Dwight Mevers,
Ralph Wright, Edmund Hil and
James Sprague assisted in the fwid. My
wife. Catherine, helped tabulate #he dafa.
The U. 8. Army, Corps of Enginesrs, sup-
plied photos, maps, and femparature 1ec-
ords. The North Dakota Health Depart-
ment made the chemical water anslysis.
The MNorth Dakota Game and Fish Depart-
ment provided equipment snd finencial
SRppOrt.

DESCRIBTION OF AREA

The 21000t dam impousnding C.arrison
Peservoir was completed in 1454 by the
7. 5. Army, Corps of Engloeers. The spill-
way, elevation 1,825 [eet msl (mean o3
level), is at the east end of the dam, ins
taiirace {elevation 1,849 feet msl] at the
west end. The talirace covers approxi-
mately 40 surface acres and has g maximum
depth of 35 feet.

Cartison Reservoir is a multiple-purpose
impoundment on the main stem of the Kig-
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Tobiz 1. Ranges of chemical cod phyncsl dere for Corraen Essarvtir gnd tellrece in 1959 ond 19s0
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235.0 - 4923
1920 - 1850
140.0 - 232.0
1,625 - 2,473

3850 - 4548
1080 - 1800
2550 -2128
1,850 - 1,845

70-88 5787
8.5~ 185 47 -840
BL-TIH FHH-650

souri River in YcLean and Mercer counties.
it is apprmimately 200 miles long and
varies o width from 075 w0 14 miles
{average. 3 miles}. At the maximum aner
ating pool {(elevation 1850 fect msl). the
804 miles long,

the surface area about 390000 acres, and
the storage capacity 23000000 acrefest,
In an average vear, the reservoir lovel s
iowered about 16 feet during the winter to
accomnwniate  spring  floodwaters,  The
minimum jevel s usually attained in Feb-
ruary, the maximum in late June or early
Tuly,

The principal source of water is the Mis-
souri Hiver, although five main tributaries
enter the impoundment: Little Missouri
River. Shell Creek, White Earth River
Tobaviv Carden Creek, and Little Muddy
River.

Maximuen water surface temprrature re-
corded for the reservoir during the study
period was 77 F and, for the tailrace, 65 F.
Ice usually appears during late November
or early December and may reach a thick-
ness of 3-4 feet. It disappears in late April
or carly May, The tailrace does not freeze
completely.

Chemical and physical analvses were
made in the reservoir during the summer of
1888 and the spring of 1960, Total dis
soived sobeds, total alkalinity, total hard-
ness, conductivity, pH, turbidity, and tem-
perature were determined { Table 101

There were 45 species of fish in associa-

ton with the sauger in Camrison Reservoir
and ils fributaries. Most of these were
native to the drainage. Brown trout { Salmo
trutta), rainbow ftrout (S. geirdneri),
carp (Cyprinus carpic}, and largemouth
bass { Micropterus salmoides) were known
to be introduced species, and several other
species might have been. Judging from net
catches, goldeye (Hiodon terpisus) was
the most abundant species in the reservoir,
white sucker {Catostomus commersoni) in
the tributary streams.

METHODS

Saugers were collected with experimental
gill nets (1.25- to 3-inch mesh); fvke nets
{rectangular opening with 100-foot lead
fastened to the conter of the frame , pocket
nets (two typical fyke nets with 2 single
lead fastened to the opening of each net,
seines (common-sense and 100-foot bag);
by means of toxicants; and from sport fish-
ETINRen.

Measurements were made on 1,558
saugers ranging in fotal lengths from 40
to Z6.5 inches. Btandard, fork and total
lengths were taken to the nearest 0.1 inch
to facilitate comparison with lengths re-
oorded by other workers. The relationships
between these lengths were nearly recti-
linear, and single conversion factors {fork
length = 1127 standard lengths, total
leagth = 1.185 standard lengths) could be
used for all sizes of saugers. Weights were
taken on all fish to the nearest 0.02 pound.

4
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Table 7. Avernge calculeted fofal length of male ang female saugess from Gorrison Bessreolr, 1253¥ cng 1940,

AGE HirnamEn
Srouy Sex o P
H HMala & 5.1 4.4~ 81
Female 7 5.4 40~ BE
i Male 26 5.0 5.4 17118
Female 14 52 2.3 T 123
i1z Mals 28 4.4 #5.e FEEIC B At
Female 4% 4.5 24 0.3~ 188
i 34 4.8 8.4 2.5~ 175
Female 92 88 126-218
Y Male 3 5.4 93 7.8 145188
Female 54 5.3 .0 151 1807 - 244
VI Male
Fernzle & 85 1ng 148 el 23.1 2248 187 -285
?ﬂ ale B 4.8 14.3
Average Female 228 5.0 157 231
E;ﬁ STeRReT ‘2 ie 4.5 2.8
of growih Female 340 3.1 2.3
Sex was determined by examining the ; § fish at each year of life was de-
gi}zmﬁg, The ovaries are blunt or rounded ermmined by nse of a nomograph. Condi-

nteriorly, and the testes are sharply fa- tion factors were caloulated for each fish,
},fzﬁ,ﬁ or po mieé { Eschmeyer 1850). The
gonads in both sexes are joined posteriorly  UFE HISTORY
imm@é@“ém%’ anterior to the gemital aper-
ture. The umion is Y-shaped in the femal
V-shaped in the male.

In the spring of 1960, ovaries were cob
lected for fecundity studies. Reproductive ervoir 431 i’w;;s %_ég& taiirace.

Age ond Growth

% oms, 529

fracts were also removed and preserved iu Male and female saugers (from both Gar-
Bouin's fhuid, AFA {ai-@{;hfim{f}ffzazﬁéz’aw rizon Heservolr and the tailrace) showed

acetic acid) solution, and 10 percent for- equal rates of gf{:wﬁ“ diuir-
malin, for histological study. 3 vears, but females were
For age and growth analysis, scale sam- larg at mdﬁm in later vears { Tables 2
ples were collected from the left side of Cari uiler 19300
each fish helow the lateral line posterior : ), female saugers
snd a@ seent to the distal end of the pec- did m_}% ore 1 mé?’y than males until
toral i ?ngi’m impressions were made of after 3 vears {}i life, In Tenpessee { Hassier
s {Smith 18547, Anoull were deter- grew faster thep
mined v fﬁaﬁz‘i’z the aid of a migroprojecior '
Scale measurements were determined from
the center of the foosus aée:mg *i:ﬁ- :

¥ Garrison Ewwr‘» oir grew
at a faster rate than those {

e tailrace

apterior radiuns. A consiant ra

revity [age group %Z&‘}
radius to body lengib was agf»;um«:ﬂ{i; he were greater for saugers from Fort Rand
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Tobla 3 A.eroge celcsloied totol length of mole snd female wugsrs from tolrece, 1960
Axvgmaoe Deigvneren Toran Lanss
) Humpen e imosies av Eacw Awsvius Lenory a7t Tarruse
Soprinte Szx o Fise e
3 2z 2 b & ¥ & Mean Rangs
H Male 12 48 48 %44
Femals 5 48 22 281 BO- i
iH Rale 24 48 n4 1131
Female Im 47 %3 31135
Y Male 350 044 KEZ O1lz i1an 1358
Female 4 4% B85 113 134 i35«
3 Rigle B 47 84 118 133 155 15461
Female 3750 BT 118 148 183 1844
5 Siaie 2 4.8 TA W8 145 168 180 1825
Female 22 47 A% 11T 147 188 B8 iRa7
YiE Aiale
Female 18 4m 92 115 140 180 1B3 203 TR OIRT 239
VI Bale _
Femule A ¢ A% 11L& 14 iT3 20.E 230 258 2B 258284
Kale 81 48 m4 112 % 3.3 B0
Boerage Femae 130 45 5114 1 i3 187 B8 58
oo semend Male R ¥ I ¢ 18 14
o growth  Fempale i 17 340 22 23 21 428

Reservelr, Bouth Dakota, than For those
feoom Mvorth Dakota (Shields 1956, 1957),
corowth rates of saugers from Carrison
Boservorr and the taldrace wers approxi-
wiately the same as those of saugers from
Fort Peck Reservoir, Montana [ Alvord
Y571 o the fiest 4 years of life but were
more rapid in the fifth through eighth
vears ¢f bie, _

Baugers trom the TVA Boenvoirs { Esch-
mever ami fones 1941, Stroud 1944, Hassler
B9RT ) wrew at a faster rate than those from
Carrism Beservoir and the tailnce,

The growth rates of saugers from both
{frarvmom Rezervoir and the taihace weore
greater thae thess reported for waters ather
then svservodrs: Ontario (Hart 1828, Mani-
toba - Bagkeo 1830, Wennedy 1949 Ohip
{Deason 18YY Hoach 1849, and Minne-
sota, envept tor the first vear of life {Lar-
lander 19507

The voungedt sauger fo apoear in the
sport Hshery of Garrison Heservolr and the

tailrace was 2 vears old; the oldest was 5.
The smallest sauger taken in the sport fish-
ery was 7.0 inches (0.12 pound}, the larg-
est 285 inches {87 pounds). The largest
sauger ever recorded from this ares was
30.0 inches in total length and weighed 8.2
pounds,

In a partial cresl census for 1859 and
1886, 249 saugers aversged 158 inches in
length and 112 pounds in weight. Creel
reports (4837 saugers) for 1984, 1983,
18968, 1887, and 1988 showed similar aver
age total length and weight,

Congition

Female ssugers tended w
higher condition factors the:
{Table 4.

Facundiy

The number of eggs for each of 12 sau-

gers from Carrisen Beservoir and 38 from

the tailrace was estimated by counting the
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s SEY Blaan Hange
Carrdson HRegervolr
Surpmer, 1858

Males 57 47148 15 -85
Fernales 182 EG-2853 il-44

44 273 B33
Females 85 i 1% 39

Failrace
Spring, 1980

Bales 832 B4 -

Females i38

B4
.G

2
s
o
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cges from koown portions (5 percent) of
each ovary and calculating the total from
the waight of the ovaries. This method of
estimation was checked by making iotal
counts on six fish. The estimated number
of eggs, based on partial counts, ranged
from 1.5 to 8.0 percent Jess than actual
total counts. The best estimates were made
when samples wers taken from the central
part of the ovary, There was no important
difference between the average number of
eggs for saugers from Garrison Beservoir
and for those from the failrace. Saugers
vged for egg counts ranged from 129 fo
248 inches in tota!l length and 080 1o 482
pounds in weight

P

The number of egps (Table 5) ranged
from 10,488 {12 9-inch saugers) to 117,088
{24 B-inch saugeri, Carlander {1950} re-
s for
inches

peoried a higher average number of e
Minnesota saugers [14.0-14.2
total length) than was found for those of

jength in Garrison BReservoir and

similar
tailrace.

The average number of eggs tor North
Tiakota saugers was greater than that re-
ported by Hassler (1858) for Tennessee,
but was approximately the same as that
given by Smith (1941) for the same arca.
{1248) reported 30,000 eggs for a
-pound sauger from Wyoming, a lower
pumber than was found in saugers of sim-

Ly %
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Tabie 5. Estlmated number of epge for ssugers from Garrison Resesvoir and reliroce, 1940
~ Toral LERGTE R
MHUMBER a7 Imon Numpen oF B

(33 La88ES

FumMALES {average Aindnum Manfimum Avarage
2 29 11,448 143,928 10,885
3 i35 15,EE8 35,437 6 062
i3 is.4 14,008 25,883 21774 3.
4 15.3 21,194 34,847 28,988 113
H igsg 24,514 47 335 34872 134
4 E 303,117 BATIE 1.54
i 183 42 Bgl BT 415 208
£ 194 48,034 115,841 232
i 23,1 G4, 400 64,400 Z208
i 215 158,130 152,110 152,110 5382
Z 22.% 86,385 iZ, 574 B 457 4.18
i 24.8 117,655 117,658 117.038 4.54




flar weight from Garrison Reservoir and
tailrace. The average number of eggs pro-
duced by “orth Dakota saugers for the
following sge groups was: 11113168
V25932, Ved5 330, V155465, Vil
101115, The weight of ovaries increased
in proportion to the total length and weight
of female saugers {Table 5). The number
ok eggs {total diameter} per lneal inch
ranged from 13 to 21, Individual egg diam-
eters ranged from 10 to 1.8 mm (0.04-007
inch ).

Sex Ration

{3 721 saugers from Carrison Reservoir
and 748 from the tailrace, 71 percent were

fernales and 29 percent males. The sex
rativ of male to female (age groups 111
in Carngon Reservoir was 125 and in
the tailrace 1 : 1.8, The male to female sex
ratio of saugers from both localities {age
roups IV-VI) ranged from 1:40 0 1
284, No males over age group VI wese
taken: two females were ape group VIIT

Miasterity

Riaterity of suugers was determined by

exanunation of the gonads and, in & few

instarwes, by histological study.

Dunng the spawning season {1980), total
lengths for the smallest mature male and
femsie from Carrison Reservoir were, ve-
spectively, 125 and 140 inches; correspond-
ing lengths for saugers from the tailrace
were 108 and 128 Degson (1833 and
Boech {1848}, reporting on Ohio saugers,
tound the smallest mature males 1o be 89
inches, the females 103 Had {1828, for
banitoba, reported the smallest matare fe-
maies 3 he 144} inches.

Twenly-one pereent of the Seyeprold
males 2 all slder males were mature.
Minsteen peroent of the Jyvear-cld §€‘="§2§.@5
83 pescent of the 4-vear-olds, and al fe-
males oider then 5 years were mafure.

£t
AL
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Kennedy {1949) reported the largest num-
ber of mature male and mature fomale
saugers from Manitoba were 4 and 5 vears
old, respectively. Hassler {1058) found
most mature male and female saugers from
Tennessee to be 3 vears old. Carlander
(1950) reported that some mature femsle
saugers from Minnesota were 4 vears old.
The spawning season for the saugers in
Gasrison Reservoir and the tailrace is prob.
ably from late Arril & the end of une, In

1880, the first rips male was observed May
2, the last on June 25. The first ripe [e-
male was found May 15, the last on June
31, The height of the spawning season was
from May 8 to May 28. During the spawn-
ing season, waler temperatures ranged from
3o 33 F.

Eggﬁ‘xm@}éﬁ and Smith {1843) reposted
that saugers did not spawn when water tem-
peratures were below 50 F and that egpgs
ir: ovaries were deformed when cold water
temperstures were maintained. This con-
dition was aot ohserved for saugers from
Garrison Reservoir and the tatlrace.
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