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FOOD .HABITS OF CALIFORNIA STRIPED BASS®

By W. C. JOHNSON ond A. l. CALHOUN
Burecu of Fish Canservation, Caulifornia Deperiment of Fish and Game

An opportunity arose recently to add to the fragmentary knowledge
of the diet of the striped bass (Roccus seoafilisy in and arcund San
Francisco Bay. Two anglers, Leon and Emil Adams, collected 387
stomachs for us in the course of a year’s fishing. This report discusses
their contents,

The sampie is unusual, having heen collected on successive Saturdays
throughout the year. It shonld indicate in a general way what the bass
population was eating at the principal times and places that the fish
were being caught, The collection localities followed the principal bass
migrations {Calhoun, 1952),

The stomachs were removed from the fish at the end of the day and
preserved in formalin, Subsequently the contents were sorted and
identified, and the numbers and volumes of food organisms were deter-
mined.

All stomachs were from fish over the minimunm legal length of 12
inehes. No differences of any consequence were found in the kinds of
foods in large (esophagus diameter more than 0.55 inches) and small
{esophagus diameter less than 0.55 mehes) stomachs in this sample.

The stomachs have been divided into two groups on the basis of fish-
ing seasons. One lot of 229 was collecied during the summer and fall of
1947, in the region between Sap Rafael and Martinez, The other lot of
158 was from the delta portion of the San J oaquin River between Antioch
and the mouth of Middle River. It was collected between November,
1247, and June, 1948, The two will be referred to subsequently simply
as the “‘summer sample’’ and *‘winter sample,’’ regpectively.

The foods'in the summer sample are shown it Table 1. They represent
the principal feeding and growing season (Seofield, 1931). The uniform-
1ty was a surprise for striped bass are reputedly voracious and rather
undiseriminating feeders (Shapovalor, 1936 ; Merriman, 1941},

IFood of some sort was found in 79 percent of the sample. Shrimp
(Crago)? were present in 35 percent. They represented 33 percent of ail
identifiable organisms by volume. TlLey are clearly a major food of the
bass population. ]

The individual shrimp are small, but they support a minor commerecial
fishery with a total annual cateh currently Auctuating between 500,000
and 1,000,000 pounds. A progressive decline from about 2,500,000 pounds
during the 1930°s (Young and Withyeombe, 1949) to the present eom-
paratively small catch suggests a possible decrease in _abundanee.
Perhaps there 1s some relationship here with the recent minor decline
m striped bass abundance since about 1944, indicated by cateh records

* Submitted for publication June, 1962, i R .
2 No attempl wag made to distinguish the three specics of San Francisco Bay shrimp, C.
franciscorum, O, nigriceada, and C. ?(z.z.g{:j?o‘jmculmm. .
[3 )]
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TABLE 1
Stomach Contents of 229 Siriped Bass From the Summer and Fall Fishery
1 Ineidence ]' Vonune (ce.)
Ltem Percentage otalin all | A percentage
Times found | oeeurrenes ln | st;mmchs of idenrifiable
toral sample) | matarial?
Shrimp (C'I‘(.tg’,ia) ____________________ \ 50 | 33 kl 557 . 53
Anchovy {(Engroaulds mordal) - .- 26 \ 11 ' \ 410 N 39
TOPOAS e o c i 1 ! G ] 12 1
CrabE . o e cmm = 6 \ 3 { R N 2
Mysid shrimp (Neomysisi .- 4 : 2 | 1+ 1
Bullhesd {Leptocotius armaiins) - - o - 2 \ 1 & ~ 2
Tlabdah . e me e mamm - i :; 0.5 14 ‘ 1
S e 1 ; 0.5 'i I \ 0.2
Teial ideatifabls natural food_ o __ \ - : . _\ 1.552 l .
HardinG Db o o oo B # 5% _i 23 0 \ .
Tnidentifinble digested marerial .- - \ 30 'I 30 \ 492 _-
;npty SHOMIMCIHS _ae o mamommmammm o= | 65 \ﬂ 28 I - _% -

L §ardine bait noi included.

(Calboun, 1949). A study of these shrimp now being made by Dr. BB,
Herald of the California Academy of Selences promises to clarify the
matier.

Next to shrimp in importance in this summer sample were anchovies
( Engraulis mordax) , found in 11 percent of the stomachs. Their volume

“approached that of the shrimp, amounting to 39 percent of the total.

Other foods weve isopods, mysid shrinp (Neomysis), bullheads
{Leptocottis armotns), flatfish, and smelt. They confirm the striped
bass's readiness to eat almost any available fishes or invertebrates of
appropriate size.

Tet us turn mow to the winter series of 158 stomachs, Feeding and
orowth are at a minimum in winser. Avngling is normally poor then even
0 areas where fish can be taken readily in nets.

The contents of these stomachs are outlined in Table 2. Almost half
(42 percent) were empty. The remains of small fish were the most im-
portant food, eomprising 64 percent of the toial volume. Mysid shrimp
( Neomysis) were present in more comachs than any otber food. This is
not surprising, in view of iheir abundance thronghous the Delta. In
spite of their frequent occurrence, however, the individual organisms
are so small that they could searcely be a major food for large striped

bass, although they are known to be important for small fish in fheir
firgt year (Hatton, 1940].
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TABLE 2
Somach Confents of 158 Siriped Bass Fram the Winter and Spring Fishery
- ' ~ ITnecidence Yolume (ee.)
]
Ttem ] P ! ) i
N - ercentag-;_ Total in all Ag ‘]_lercc-.'.n-.‘elge
Tires found | oecurrence (i ) ) of identifizble
" N swomachs .
totul sample) materiall
o RV ‘ 81 20 74 20
Shrimp (Craga) oo 12 3 4R 13
Tsopods_ ... SRR - 3 3 1 _ <1
Sl o e e — - 3 2 & 2
Slickiehack (Gastercsicus golieciies) - 1 1 \ <1 <1
Remains of smal! Ash. oo~ 14 4 a9n &4
Tule fragrments o oo aaoooaoao- i i ] 3 <1
Total identifabls natural food - - .- anT 100
Barding DHile e cc ccmrocarmmmm e S 45 24 I 203 .
Trnidentifiahle digesied material ___. . 50 I a8 ~ 303 {
Ionipby shomachs_ o oaooo oo GE 42 | . | —.
| I

1 Inelndes remaing of smali fish but excludes sardine beit.

The tule {rapgments (Secirpus) were probably swallowed ineidentally, -
along with other food, although it is mot nnusual to find wvegetable
mnaterial in striped bass stomachs { Shapovalev, 193¢ ; Hatton, 1940).

These two series of stomachs are indicative of feeding habits in and
around the principal fishing grounds. Tnfortunately, there is ne way to
sample the many fish which are foraging widely during the sumimer in
areas where few oT nope are caught.

Amnother Jimitation of our sample stems from the inelination of sechools
of striped hass o Teed intermittently (Merriman, 1941). Many of the
bass canghbt by anglers have just begun to feed on ehum or bait, after
thoroughly digesting their previous natural meal T he laree quantities
of sardine bait found eonfirms this. It is of interest in this connection
+hat 31 of 43 stomachs from angling-caught bass taken previously in the
same general area were emply’ (Shapovalov, 1936). Similarly, Hatton
(1940} found 57 percent empty stomachs in 224 gill-net canght bass
from the mouth of the Delta in the spring.

Tt is appavent that the striped bass stomachs which can be obtained
are not coing to provide an adequate picture of the food sources of the
adnlt population, no matter Wow large the sample is. Work with them
has accordingly been diseontinned. .

SUMMARY )

Shrimps (Crego) and snchovies (Engroulis mordex) were the pre-
dominant foods in 229 striped bass stomachs from the sumnier and fall
fighery in San Franciseo Bay and adjacent waters. Small fish predomi-
nated in 158 stomachs from the winter fishery.
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