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The diet of white sturgeon is described bused on an examination of the
contents of 355 stomachs, Benthic invertebrates dominated the diet, with
several species of clams being the most consistent important item. Bar-
nacles, crabs and shrimp were important of times, byt annelids were
seldom eaten even though they ore numerous in the area. Seusonally
herring eggs were a major food, and several spocies of small fishes
were sometimes eaten,

INTRODUCTION

In 1964, the sturgeon fishery in California’s SacramentosSan Joaquin
River estuary received a tremendous boost when it was discovered that
using shrimp as bait would catch sturgeon. Yearly party boat eatches
jumped from 3 sturgeon in 1963 to 2,400 in 1967.. The private boat
fishery is probably keeping pace with the expansion.

The sturgeon in this water system have historically been overfished
commereially (Pycha, 1956). Conscquently, the California Department
of Fish and Game initiated several studies to learn more of their life
histories and angler exploitation to provide information neeessary to
manage the fishery. Among the studies was this suvvey of the sturgeon’s
food habits,

All of the fish sampled were caueht hy party boat anglers in either
San Pablo Bay or the Carquinez Strait-Liower Suisun Bay .avea. Kelley
(1966) deseribes these aveas in some detail,

Schreiber (1960) and Radtke (1967) have deseribed the diet of
juvenile sturgeon collected in the Sacramento-San Joaquin Delta, but
this is the first description of the diet of larger sturgeon from this
river system.

METHODS

Sampling commeneed in April of 1965 and ended in November of
1967. All of the samples were taken by a party boat skipper from fish
canght by anglers on his boat. The entire alimentary tract was removed
and frozen. ‘

Laboratory analysis consisted of separating, connting and determin-
ing the volume by water displacenient of the food organisms. Only ma-
terial from the csophapgus and stomach was examined as once the food
got through the stomach, it was not identifiable,

The data were stratified by season and area. The areas were San
Pablo Bay and the Cavquinez Strait-Tiower Suisan Bay region.

L Accepted for publication March 1971, Thiy work was perforimed as part of Dingell-

Johnson Project Californin IR, “A study of Swurgeon and Striped Bass”, sup-
ported by Yederal Aid to Fish Restoration Funds,
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RESULTS

San Pablo Bay

Clams were the most consistent important item in the 213 stomach
samples collected in San PPablo Bay (Table 1). Several species as a
group occurred in a third or more of the stomachs in all seasons, with
their contribution to total food volume ranging seasonally from about
12 1o 41%.

TABLE 1. Esophageal and Stomach Contents of White S5turgecon Caught by Anglers
in San Pablo Bay.

Winter (40 fish) Spring (90 fish) | Summer (35 fish) Tall (39 fish)
Fre- Fre- Fre- Fre-
Volume | queney | Volume | queney | Yolume | queney | Volume | quency
percent- | percent- | percent- { percent- | pereent- | percent- | pereenf- | pereent-
Food item agn age age age age age age age
Crustaceans
Shrimp
Crage $Paeeee s mm e e amcmceaaae 3.1 30.6 3.1 38.9 6.8 40.0 5.9 28.2
Palarmon macrodactulus .. ... _____ 2.0 2.2 . . 0.2 5.7 0.1 2.6
Unidentilied - 3.4 4.1 . . - - 1.5 2.6
Tsopods Sr/mrlntcn SN, 3.1 §.1 0.3 111 4.8 34.3 *T 5.1
Amphipods \un.d(uhucd) 0.1 2.0 0.1 6.7 - - 7.7 7.7
Barnacles Balanus sp..coo. oo 3.4 4.1 0.9 4.4 44.1 25.7 o -
Crabs
Ithithropanopeus harrisii. ... 28.0 51.0 0.8 8.9 0.4 1.4 12.1 30.8
Cancer magieler. ... 0.9 2.0 - - 1.& 31.7 12.8
Hermit (unidentified) — - .- - . 0.4 2.6
Arnnelids
Polychacte Nerels spooeoooveo 1.7 2.0 . -, - . - .
Newatodeo oo - - T 2.2 . - - .
Molluses
Clams Gemma gemma, Maeoma sp.,
Tapes semidecussata unideutified re-
al 4.4 347 11.8 78.9 40.9 57.1 32.9 61.5
Musse - 0.4 4.1 2.6 3.3 0.2 8.6 - -
Snail (unidentified) .. ... ______ 1 2.0 0.3 6.7 1.1 11.4 0.1 2.6
Tish
Steiped bass Mordne saxalilis. ... . 3.4 1.1 . . - . -
St:\rr)‘ founder Platichthys stcllatus. . _ 8.0 6.1 1.1 2.2 - - - -
Goby 3.4 2.0 . . - - 0.4 5.1
Herring Clupea harengus pallasi. ... . . T 1.1 - - . .
Tnidentified fish remains o oo L . 2.6 4.1 0.1 2.2 - - 6.0 2.6
Herring cgge Clupea harengus pallasi_. 20.5 8.4 78.9 46.7 _— - .- .
Tiant material. . . _.oo o o oioiioo. - . T 1.1 .- - - -
Bty el - 14.3 - 5.5 = 5.7 - 12.8
Total . i 99.9 - 100.0 - 99.8 . 99.8 -

*T = Trace.

Other items made a less consistent but seasonally more important
contribution than clams, A crab, Bhilhropanopeus harrisii, made up
nearly a third of the diet in the winter, and another crab, Cancer
magister, contributed a similar percentage in the fall. Barnacles con-
stituted about 44% of the food in the summer. Eggs of the herring,
Clupea harengus, made up about a fifth of the diet in the winter and
four-fifths in the spring.

Several species of fish composed about 18% of the diet in the winter
and about a third as much in the fall.

Shrimp consistently occurred frequently (28-40% of all stomachs)
but never contributed more than 7% of the total volume,

v

Suisun Bay and Carquinez Strait -

Clams were also the most consistent imporiant item in the 142
stomachs collected in this area (Table 2). Here, however, they were a
significantly larger proportion of the total food volume than in San
Pablo Bay.

Other items making major contributions to total food volume season-
ally were barnacles in the spring and swnner, erabs (]Hu’f/n‘opanopcm
harrisit) in the winter and spring, and several fish species in the spring.

Shrimp again consistently occurrved frequently. They contributed a
somewhat greater percentage to total food velume than in San Pablo
Bay. Also, oriental shvimp (Palacwon macrodactylus) made a more
important contribution than in San Pablo Bay.

TABLE 2. Esophageul and Stomach Contents of White Sturgeon Caught by Anglers
in Suisun Boy and Carquinez Straif.

Winter (15 fishy | Spring (59 fish) | Surnmer (27 fish) Fall (41 fish)
Fro- Fre- Fre- Tre-
Volume | queney | Volume | queney | Volume | quency | Volume | quency
percent- | pereent- | percent- | pereent- 1 percent- | percent- | pereent- | pereent-
Food item age age age ago age age age ago
Crustaceans
Shrimp
CTamo 8P oo 4.9 26.7 6.9 47.5 7.6 31.5 3.2 17.1
Palaemon macrodaciylus. - _________ 7.5 13.3 0.3 5.1 1.1 6.3 1.7 9.8
Neomysis Sp._ oo [ *I 1.7 - - - —
Unidentified . - ... 2. 6.7 - - - - . -
Tsopods Syntdetea sp. ... __________ 1.5 20.0 1.6 22.0 9.5 47.2 0. 14.6
Amphipeds (unidentified}. ... ... . . T 1.7 T 1.6 - .-
Barnacles Balanus sp.... .. _ N T 6.7 10.9 13.5 29.1 21.2 5.4 12.2
Crabs Rhithropanopeus harrisii________ 27.4 40.0 10.3 16.9 0.4 4.7 3.1 4.9
Anaclids
Polychacte Nereis 8P, oo oooceeeoooeo - - T 3.4 - — .- -
Molluses
Clams Gemma gemma, Macoma sp.,
Tapes semidecussata unidentified re-
Mg oo 44.2 53.3 211 50.8 40.7 46.5 7.0 75.6
Mussel Mytilus sp.. 0.6 13.3 . - - - - —
Fish
Striped hass Morone sazattlis _._._.._. - - 17.5 1.7 . - 2.3 2.0
Starry flounder Platichthys stellatus. . . = - 1.4 1.7 . - 6.8 2.0
Anchovy Engraulis mordaz._.._____.__ .- - 4.0 1.7 0.2 0.8 - -
Midshipman Porichthys nofatus_ ... - - . . 8.2 0.8 - -
Staghorn sculpin Leptocottus armatus... . . —— 0.1 1.7 - - -- =
Unidentified fish remains_ ... 3.8 20.0 12.9 5.1 3.2 4.7 - --
Herring egga Clupes harengus pallasi. .. 7.5 6.7 2.9 1.7 - .- - -
Plant material . oo oo . - - - T 0.8 - .-
Bty e oo - 6.7 . 15.2 - 7.1 - 1.7
12 100.9 - 49.9 - 100.0 — 100.0 ——
* T = Trace.
DISCUSSION

As expected, benthic invertebrates dominated the diet of sturgeon.
The kinds of organisms eaten are gualitatively similar to the inverte-
brate fauna found in this region (Ganssle, 1966; Painter, 1966). The
principal exception is aunelids, which are nwnerous in the avea but
seldom eaten. :
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The marked seasonal variation in the consumption of barnacles and
crabs presumably reflects varviations in availability, but the factors
affecting availability ure not clear. For example, Gaussle (unpublished
data) caught numerous Cancer magister in both the summer and fall
of 1964 in Sun Pablo Bay, yvet they contributed little to the sturgeon’s
diet in summer. The irregular seasonal ocemrrence of significant
amounts of fish in the diet is also difficult to interpret.

The differences in diet between the two areas primarily reflect the
geographical distribution of prey rvelated to salinity. The primary
examples are the more marine species {e.g., Cancer magister and her-
ring) occurring principally in San Pablo Bay.

Sinee shrimp are used as bait, their contribution to diet is presamably
biased. Both Crago and Palaemon are used as bait, so the differences in
the relative contribution in the two arcas suggest that much of the
shrimp eaten is not bait.

This study points up the importance of shallow areas within the
estnaries for the production of food for the sturgeon. Nearly all the
food items found are mumerous in the mudflat communities, and stur-
geon are obscrved in great numbers in the mudflat aveas. It is unlikely
the present sturgeon population could sustain itself if these arcas wore
taken out of production by landfills,
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