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STURGEON SPAWNING IN THE SACRAMENTO RIVER
' IN 1973, AS DETERMINED BY DISTRIBUTION
* OF LARVAE'

DAVID W. KOHLHORST

Bay-Delta Fishery Project o
California Department of Fish and Game

To determine the time and locution of sturgeon spawning in the
Sacramento River, California, sampling was conducted three times per

- week from March 5 to June 17, 1973 at six locations from the mouth

of the Feather River to ubove Red Bluff. A total of 246 larvae and nine -

eggs was collected at the mouth of the Feather River, at river km 180
(rivar mile 112), ‘and at Colusa. Spawning probably occurred from the
vicinity of Knights kanding to just above Colusa, Spawning occurred from
mid-February to late Muy, ulthough the majorify (939%) was in March
and April. Water temperatures during those 2 months ranged from 7.8

" . to 17.8 € (46 to 64 F). Spawning peaked from April & to 17 at a tem-

~ perature of approximately 34.4 € (53 F). Méan size of Jurvae increased -
‘each month, probably because the growth rate incréased with water
- temperature. Both white siurgeon (Acip i i )} and green
_ sturgeon (A. medirosiris} occur in the Sacramento-San Jooguin Estuary.
While the larvae could not be identified, most were prohubly white stur-
geon since that species dominates the Sacramento River sturgeon fishery.

INTRODUCTION

 Information about the spawning of sturgeon in the Saecramento-San
- Joaquin Estuary, Califernia, is very limited. Until 1965, nothing was
known. That year two sturgeon larvae were collected in the SBacramento
River near Rio Vista during a striped bass spawning survey. During
surveys. in 1966, 1867, and 1968, sturgeon larvae were captured in the
_ Baeramento River as far upstrea,m as Verona and in the Sacramento-
San Joaquin Delta (Stevens and Miller.1970). During spring 1972 a

.- few larvae were taken as far upstream as Colusa (Jerry Turnér, Calif. .

- Dept. Fish and Game, unpublished). : -

My study was designed to determine the time and loca’mou of stur- -

geon spawning in the Saeramento River by en]lectmu' larvae as they
moved downstream after hatching. . :

MATERIALS AND METHODS

Slx Samphng locatlons were chosen at 51-64 km (32-40 mile) -inter-
vals on the Sacramento River from the mouth of the Feather River to
above Red Bluff (Figure 1). Sampling sites were above the mouth of
- the Feather River at river km (rkm) 129 {river mile {rm] 80) ; rkm 180
{rm 112); Colusa, rkm 233 (rm 145); Ord Bend, rkm 297 (rm 185) ;
‘Woodson Bridge, rkm 351 (rm 218); and Bend Bmdge, rkm 412 (rm
256). 1t was necessary to terminate samphng at Ord Bend and sample
at Pine Creek, rkm 317 (rm 197), apprommately half-way through the

S '_survey (Flgure 1).

. 1Accepted for publica.tmn June 1975 "his work was performed zs part of Dingell-
Johnson Project Californla F-9-R, “A Study of Sturgeon.and Striped Bass", sup-
purteﬂ by Federa.l Aid to Flsh Restora.tion ‘funﬁs . .
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. FIGURE 1. Sturgeen lorvae sampling sites on the Sacramento River in 1973,
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_ (lollections were made three times per week (usually on DMonday,
Wednesday, and Friday) at each site from March 5 to June 17, 19738.
Samipling was occasionally omitted because of equipment failure, dan-
gerous river flows, and silted launching ramps.” . : '
Two boats were used for sampling, one for the lower two stations
-and the other fox the upper four, - R
. Larvae were collected with a coneshaped net constructed of 7.9 -
- mesh/cm (20 mesh/inch) marquisette nylon metting, 3.4 m- (11.2 £ty -
long, and 0.8 m (30 inches) wide at the mouth. This net was attached
to.an inverted U-shaped frame (1.3 em [0.5 inch] TD galvanized iron
- pipe) with a circumference of approximately 2.3 m (7.5 ft). A poly- -
-ethylene collecting jar was attached to the cod end. A 6 em by 8 em . .
- (2.4 by 3.1 inch) hole on one side of the jar was sereened with 11.8
mesh/cm. (30 mesh/inch) stainiess steel bolting eloth. =~ e
_The net was fished from an anchored boat. Two lead weights on each
end -of the frame held the net near the river bottom. The bottom of
the mouth was approximately 10 cm (4 inches) above the substrate.
Previous studies demonstrated that sturgeon larvae in the Saeramento
River concentrate near the bottom (Stevens and Miller 1970).
 Net sets varied from 5 min to 1 h, depending on the amount of .
debris collected. When sampling time was short, sets were repeated
for a cumulative total of at least 30 min. These periods exclude raising
and lowering the net. _ ' ' D '
Surface water temperatures were measured at each station while the

© - net.was fishing, -

Samples with little debris were sorted in the field and the larvae
were preserved in 10% formalin. Samples with large amounts of debris
-were preserved with 10% formalin eontaining Rose Bengal dye to -
. stain the larvae. These samples were refurned to the laboratory for -

sorting. - _ L . _ R
.. TLarvae which were not crushed or deformed during coflection were
- measured to the nearest 0.1 mm (0.004 inch) using a mieroprojector.:
... A suivey of striped bass spawning ocerred in the lower half of the
. study-area- between May 1 and June 20, 1973. Sturgeon larvae eol-
~ lected during that survey were alsc enumerated and measared. - -

© . RESULTS .

o Catch _ _ =
1 collected 246 sturgeon larvae and nine sturgeon eggs. Eleven addi-
_ tionsl larvae were taken in the study area during the siriped bass
| spawning survey. Sturgeon eggs are demersal and adhesive (Dees 1961;
 Nikolskii 1961), so the egg cateh was expected to be small. . o
. Larvae and eggs were collected only at the lower three stations. A

“total of 130 larvae and six eggs were captured at Colusa, 102 larvae
* and two eggs at rlan 180 (rm 112), and 14 larvae and one egg above

the mouth of the Feather River (Figure 2}. Mean catch per 30 min
- sample was 2.8 larvae at.Colusa, 2.2 at rkm 180 (rm 112), and 0.2 at

T the Feather River.

Tarvae were taken on the first day of sampling at Colusa and rkm
180 (rm 112). Catches peaked at Colusa on April 23 {49 larvae), at
rkm 180 (rm 112) on Marck 19 (19 larvae), and at the Feather River

“en Mareh 23 (4 larvae) (Figure 2). The last larvae were caught at

Aleen aan Torn 2 whown 180 S 119) an Mav 17 and ahava the mouth
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- FIGURE 2. Temporal “distribution of larval sturgean mvght ‘during the sturgeon spcwmng
survey in ihe Sucrumento River in 1973. - .

Size : - : :

Mean length of the 206 sturgeon larvae measured was 11 6 mm (0 5
inch). One larvae was 5.2 mm (0.2 inch) long; the rest were between

7.2 and 19.5 mm (0.3-0.8 inch). Length frequeney distributions were -

. about the same for the thiree stations and differences in mean lengths be-
tween stations were not significant (F.— 0.69,: P = 0.50) (Figure 3).

Length frequencies ‘in- different months were basically similar, but

- medn size increased slightly each month {(F = 3.75, P < 0.05) (Figire

4y, possibly reflecting a dlreet relatxonshlp between gmwth ra.te and .- " .

water temperature

Spuwmng Trme, Temperaiure, and River Flow

" Larval eatches did not provide 2 direct measure of spawning time due
to variable time lags between spawning and capture. To estimate spawn-
ing time, I assumed Sacramento River sturgeon developed at rates re-

. ported for Huropean and Asiatic species (Cherfas 1956; Nikolskii
1961; Geibel 1966). These rates depend on temperature and ‘are known.

“for the ineubation period and for the interval from hatching to active

 feeding. Only three of:the 206 larvae I measured were shorter than 8

- mm {0.3 inch) (Figure 4), so I assumed that was the approximate .
- length at hatching. liarvae longer than 18 mm (0.7 inch) had well-

-developed mouthparts, had absorbed their yolk sacs, and had probably
. ‘begun to feed. I used regressions of developmental rate on temperature
(F1gure 8) to estlmate larval ages at 8 and 18mm (03 and 0.7 mehes)
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FIGURE 4. Monihly length’ frequeneles and mean [engﬂ'ls of siurgsoa larvae. col!ec'red durIng

, the sturgeen and sirrped bass. spawning surveys in the Sacromento River in -
" 1973, lune is omrlied since only 5 Iurvue were collected 1hen.
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: for ’cemperatures observed durmg spawnmg and assumed linear growth-
“between these ages (Figure. 6). Sinee larval lengths at capture and
" approximate water temperature during development were known, the
age of each larva (from spawning) could then be interpolated from
Flgure 6. These ages ranged from 5 to 25 days and averaged 12.4 days.
J were subtracted from ca.pture dates to caleulate spawnmg dates,
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IGURE 5 _Re[utlonshlp between water tampercl!ure and sfargeon Iunral de\ﬂa]apmenf, derwed ’
from the following sources and spacles L .
Geibel 19466 } o
1. Huse huso
.2, Acipenser gu.i'denshdﬂ )
3. A, stellotus -
" Cherfas 1956
A, A, guldenstadti
5. H. huso - :
. Nikolskii 1961
6. H. huso '
< Fe A niudivanieis
8. A, sfellatus .
“ Line {A) was assumed to represent larvae 8 mm long and line {B} was ussumed
to represent farvae 18 mm long. : : .

' Estlmated spawning ‘oceurred :Erom wid: February to 1ate-May, with- ,

93% between March 3 and May 6 (Figure 7). During this two-month -
period, water temperature was 7.8-17.8 C (46-64 ¥). Maximum spawn-
ing (April 8-17) oceurred at approximately 14.4 C {58 F). Maximum
_ temperature during the spawning period was 22.2 € (72 ). There
was no relatmnshlp between changing water temperature and spawnmg
intensity.

River flows ha,d no effect on sturgeon spa.wmng mtenmty Whﬂe most; _
_spawning occurred during periods of decreasing flows, this is the domi-
nant flow reglme during the spring. There was no ob\nous flow threshold

- at wh1ch spa.wnmg was mmated
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in .1973. These relationships were estimated from’ the regressions in Figure 5, If
_larval length and opproximate developmental - temperature ara known, an -
_estimate nf larval age con bs mtarpo!ated frum this grcph

" DISCUSSION

o Whﬂe small, the ‘catch of 246 larvae provxded good mformatxon on
.7+ the location and timing of sturgeon spawning in the Sacramento River - .
A in spring 1973. The majority of spawning ocecurred from the vielnity -
| of Knights Landing upstream to just above Colusa. Spawning wag most
| . .intense during March and. April, but probably began before mid-Feb- . -
| " .ruary sinde larvae were captured on the first day of sampling. . _
~ Information from my study generally agrees. with that for other
. Species of sturgeon in other river systems. Spa.wnmg dates for many
- speeies range from March to early July and spawning temperatures
range from 9 to-24 C (48 to 75 F') Nikolskii 1961; Berg 1962; Geibel
. 1966 ; Magnin 1966). Some Buropean sturgeon ha,ve two or more races -
. mgraﬁng and sbawning at different times {Gerbilskii 1951; Nikolskii -
1961; Berg 1962). My study was not designed to determine if several
spawning races exist in the Sacramento River system; however, the
- geasonal nature of sport eatches (Miller 1972) suggests that the run of
: sturgeon- movmg upriver in late wmter and sprmg is the maJor, if not
" the only, spawning group.
- Sturgeon spawning sites are descrlbed as having gravelly or rocky .
: bottoms where currents are moderate to fast (Dees 1961 leolsku 1961;
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: larval ages interpolated from F:gcre 6. :
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Berg 1962 ; Geibel 1966; Magnin 1966). Such condltzons ma.m]y ogour
upstream from Colusa in the Sacramento River. Below Colusa the river
has a mud and sand bottom and moderate current. Since the spawning
area apparéntly did not extend far above Colusa in 1973 my study dis-

. agrees with published deseriptions. '
- - Bturgeon probably spawn farther upst.ream in the Sacramento River

. than my study suggests. Between Jure 17 and July 10, 1974; 12 young -
- - sturgeon about 25-60 wm (1.0-2.4 inches) were collected at the mtake” -
- of the Glenn-Colusa Canal near Hamilton City (rlkam 330 [rm 205]) -

A{Jerry Wise and Ronald Decoto, Calif. Fish and Game, pers. commun. )

~ "Therefore, either sturgeon spa.wned farther upstream in 1974 than in

- 1973, or the 1973 survey teehmques were mefﬁcwnt for catchmg larvae

-~ in tha,t section of the river.

The sturgeon nursery is apparently formed by both the river near

. and below the spawning area and the Delta and bays downstream.

' Many larvae are flushed to the Delta and Suisun Bay in years with
high runoff, but they are searce there in years with low runoff (Stevens
.and Miller 1970). Hende, immigration age to these aress must vary

. _with spring river flow. Spring 1974 flows were high, so the collection
- 'of juveniles near Hamilton City that summer and the searcity of larvae

in the Delta when flows are low suggests the river is an important
nursery in all years. ‘Although T did not cateh sturgecn older than =
about 16 days my statlonary nets probably did not fish efficiently for -

~ them. - .
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My larvae were not developed encugh to be identified to species with
existing knowledge. Identification requires counts of scutes along the
. lateral lme, gill rakers; or dorsal fin rays (Schreiber 1960). Except for
 the small sige (5.2 mm [0.2 inch]) and dark pigmentation of one stur- -
‘geon larva caught during the striped bass spawning survey, the larvae
had no obvious features implying more than one species was caught.
" The predominance of white sturgeon in the system (Miller 1972) sug-
gests that most of. the larvae were white sturgeon. The small, dark
. specimen may have been a gresn sturgeon. A 60 mm (24 meh) Jjuve-
" nile taken at-Hamilton City in 1974 was developed enough fo be iden-
tified as that speeies, indicating green sturgeon do spawn in the river. .
My study made no attempt to determirie the existence or extent of
- sturgeon spawning in the San Joaguin River. Sturgeon larvae have
... been taken on the San Joaquin side of the Delta, but these could have
come from the Sacramento River {Stevens and Miller 1970). Anglers
- often catch sturgéon in late winter and early spring in the San Joa-
quin River between Mossdale and the mouth of the Merced River. This
migration is probably for the purpose of. spawnmg, but no deﬁnmve.

evidence f&}r this exists.
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