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FOOD OF THE STRIPED BASS
By Leo SHAPOVALOV |

The striped bass is a fish that holds a place of high esteern and
popularity with California sportsmen, an esteem whieh, if anything, is
eonstantly inereasing. Quite naturally, knowledge concerning its life
history and habits are and should be of great value, in that only with
such Inowledge can the conservation of any game fish and other fishes
which it affects be effectively carried on.

We already know a good deal about the life history of the striped
bass in California, especially about its age and growth, and these facts
have been gathered together most completely by H. C. Scofield in Fish
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Bulletin Ng. 29, published in 1831 (see Bibliography). However, the
greatest gaps in our records concerning the life history and habits of
this speecies exist in our knowledge of its migrations, exact spawning
places and habits, and its food. As a matter of fact, the indications are
that there is a close relationship between these three phases of its life
history. The State Division of Fish and Game is beginning an investi-
cation to fill in these gaps, but since it may be some time before these
studies are completed, it seems advisable at this time to present some
recent findings concerning the food of the striped bass, as well as to
sum up past investigations made In this direction. '

Scofield (loe. ¢if.) made observations on the feeding habits and
food of the striped bass in San Francisco, San Pablo, and Suisun bays
and adjacenti sloughs, but examined the stomachs of only one series of
fish 1o the north or south of the Golden Gate. ““On this oecasion the
fish were in the mounth of the Salinas River and just outside in the
breakers. The entire school was feeding on Velella (Portugiese man-
of-war).”’

Food of Striped Bass wn Waddell Creek Lagoon

Beecause of the lack of observations on localities outside of the
above-mentioned ones the examinations of the stomachs of a series of
47 bass taken in Waddell Creek, Santa Cruz County, in the spring of
1935 by A. C. Taft and the writer are of interest. These examinations
are of double interest because both young silver salmon (Oncorhynchus
kisutch) and steelhead tront (Salmo irideus) were found in some of
the stomachs. Although this is the first recorded case of either of these
species being eaten by striped bass in California,® it is not altogether
“unexpected. Seofield (loc. ¢it., pp. 56, 57), has this to say: ‘‘Some
questions regarding young chinook salmon as one of the foods of the
bass have been repeatedly called to attention. During this investigation
no salmon have ever been observed in the stomach of a hass. The lack
of small salmon as a result of the serious depletion of this race is the
probable reason none has. been found In the stomachs of the voracious
striped bass.”” A further point of interest resulting from the examina-
tion of the Waddell school of striped bass lies in their apparent selective
feeding, kind of food depending upon size of fish.

Waddell Creek is a typical small coastal stream, Iocated approxi-
mately twenty miles north of Santa Cruz. This stream has g well-
developed lagoon, which iz open during the winter months and ordi-
narily ¢losed by a sand bar during most of the summer, During the
spring of 1935, a school of siriped bass was noticed near the upper end
of the lagoon, in a deep hole {under the highway bridge), during the
early part of March. Since Waddell Creek is being used by the Cali-
fornia Trout Investigations as a stream for the study of the natural

* Mr. Charles Feller, wholesale fish dealer of Marshfield, Oregon, has sent to the
writer a collectlon of young trout and salmon from the stomachs of six striped bass
taken in the Coos Bay region, Oregon, in 1%30 and 1231, The young salmon were
nractically ail silver salmon 180-140 mim. (4-53 Jin.) long, evidently seaward
migrants. The dates that the fish swere talen, April 28 and 29 and June 2, cor-
respond to the pericd of migration of seaward migrant silver salmon in California.
One sablmon, partly digested, was apperently a King salmon. The trout contained
were larger than the salmon, the largest baing 212 mm. (about 33 in.) long. These
striped bass contained 10, 11, 14, 15, 20, and 22 trout and salmon fingerlings,
respectively. Unfortunately data on the size of the striped bass were not obtained,
but in a letter Mr. Feller siates that bass welghing siz to nins pounds appear to he
the most voracious feeders, rather than the larger bass full of spawn.
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propagation of trout and salmon and since it was thought that the
striped bags might be interfering with the normal seaward migration
of the voung of these fishes, it was decided to seine ouf the bass.

On the morning of April 26 several seine bauls were made and
nearly all (47) of the bass were netted. Table 1 shows the lengths
and stomach contents of these bass, the number of fimes each item
oceurred, and the total number of each item. A plussign () indicates
that several (nncounted number) individuals of the item were present
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Stomach Contents of 47 Striped Bnss, Waddefl Creek tagoon, Aprit 26, 1935
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in the stomach, Iigure 64 gives a graphic representation i percentages
of the types of food that the bass were eating. .

It is interesting to note from Table 1 that the larger striped bass
had been feeding largely on salmon, trout, and sculpins {cottoids, bull-
heads), while the smaller bass had been feeding almost entirely on
small crustaceans and the small sticklebacks (Gasterosteus) and gobies

- (Bucyclogobius). Six of the larger
22 bass had stomachs that were
empty or comtammed only sand and
debris, but all of the others with
the exception of one had been eating
fish and orly four had anything ex-
cept fish in their stomachs. Eicht
of these larger fish had trout or sal-
mon in their stomachs. Several of
_ the eight and some of the others con-
L CasTacLANg X tained sculpins.

e Of the twenty-five smaller bass,
one had an empty stomach and all
the rest but two had been feeding
on small erustaceans {Gumanarys,
Fie 64, Porcentages based on num. Corophium, and/or Erosphasroma).

ber of times of cccurrence of types And of these twenty-five only one
Of food eaten by 47 striped bass hac fish other than sticklebacks and
seined from Waddell Creeck lagoon . - . . . .
April 26, 1585, gobles in its stomach. This is in-
deed a remarkable case of selective
feeding, especially in view of the fact that the fish had re: ained as
one school in the one hole for over a month. It is clearly brought out
by Figure 63.

YOUKG TROUT AHD SALMOM /

8% /

/ SCULPINS
346 %

CADMSFLY CASES
a
N

SALE CRUSTACEANS

SMALL  CAUSTACEANS
62.5%

UNIDEATIFIED FISH REMANS
[9.2%

Fi1g. 5. Percentages Dbased on number of *imes of ceourrence of types of food
eaten by the larger (left diagram) and by the gmaller (right diagram) of 47
striped bass seined from Waddell Creek lagoon April 24, 1935,

It 1s of importance to note that the striped bass were present in the
stream just about the time of the beginning of the seaward migration
of the fingerling silver salmon and steelhead and that they were in a
position in which they could intercept all of these fish. The exact tirge
of the migrations of the young trout and salmon in Waddell Creek is
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lknown through the operation of a trap which detains fish moving up
or down the creelk. r

Striped bass have entered Waddell Creek in various years. Seofield
{Ioe. cit.) was not inelined to eonsider these or other striped bass found
along the coast south of San Francisco Bay as a population separate
from the striped bass of the San Francisco Bay reglon on the basis
of seine hauls made in Salinas River and Waddell Creek during May,
1927. These seine hauls revealed (1) the absence of ripe bass (during
what in other localities is the height of the spawning season) and the
absence of small fry which would be the result of a spawning in this
area and (2) the presence of only the second, fifth, sixth, sevénth, and
eighth year classes and the total absence of the third and fourth year
classes.

The first contention is not enfirely correct, in that in the present
series of examinations, although the sexual produets in most of the
bass were in an immature stage, one of the males (48 cm.) possessed
large, white testes, from which a little milt was obtained.

The second point ig entirely disproved by the examination of the
present series of bass. Over one-half of the forty-seven fish caught
were of the third and fourth vear classes, with the possibility that
several of the larger fish were of the fifth year class.

At this time it might be interesting to include records of two one-
vear old bass seined in Waddell Creek lagoon on April 26, 1932,
by J. H. Wales and the writer. The records are as Tollows:

No. 1 No. 2
Standard length . 98 mm. 98 mm.
Length to fork of caudal .~ 114 mmn. 113 mm.
Stomach eonfents ol Corophium 24, Corophintm 17,
Gammares 4 Neomysis 1,

Midge larva 1.

Corophivm, Gammarus, and Neomysis are small erustaceans.

A. . Taft and J. H. Wales also seined in Waddell Creek lagoon,
on November 24, 1931, and in one of several seine haunls obtained two
dazen striped bass, as well as finding a large, dead striped bass.
Measurements were not made of these striped bass but Mr. Taft says
they were of approximately the same size composition as those shown in
Table 1. An examination of the stomachs of ten of these bass revealed
them to be entirely empty.

At what thue of vear the above bass entered Waddell Creek must
of course remain a matter of conjecture. Since the month of the creek
opened on November 13, following the first fall rains, they could have
come in at this time, or they may have remained in the lagoon over the
spummer, while the lagoon wag closed.

The writer also found a small dead striped bass (length 260 mm.)
in Waddell Creek lagoon on March 23, 1934

Food of Striped Rass in the San Francisco Bay EReguon

During the spring of 1935 Mr. H. B. Nidever of the Burean of
Uommereial Fisheries collected a series of stomachs of striped bass taken
in Qan Francisco Bay and adjacent waters by hook and line. These
were examined by Mr. G. H. Clark of the same burean, who has kindly
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turned over the data to the writer. These data are shown in Table 2.
It will be noticed that most of the stomachs were empty and that
several of those not empty contained material undoubtedly being used
as hait (sardine heads and herring). It is interesting to note that most
of these fish were collected abount the same time as the series of fish
from Waddell Creek lagoon.

Seofield (loc. e1f.) lists the feeding of the strlped bass as being
““the heaviest between April and the follovrmg October.’’ The above
series of empty stomachs, taken mostly in April and May, shows that
this is not always the case. However, the fact that the fish were taken
by hoolt and line may be a factor, in that the fish caught may have been
the partieular individnals that were hungry and therefore taking bait,
out of a large number of fish present.

Further evidence that strlped bass do not always feed during the
summer months is contained in the report of Edwin Linton (1901). He
writes: ‘‘ The stomachs of all the specimens which I have examined have
been empty. A few fish scales have been noted in the intestine.”’

TABLE 2
Stamach Contents of 43 Striped Bass from San Francisco Bay and Adjacent Waters, March 28 fe May 15, 1935
No. and loeality Date  |Leagth | Weight |3ex Stomach contents
1. Brick Yard, Sac. Ro...| 3/28/35 | 18in. |___.______ ----| 1fish vertebra 3 in. leng
2. Brick ¥a rd Bac, Roo..l 471736 | 18in, |__________ M | 1 head and 34 hedy of herring
3. Pt Richmond..___ ... I W S (R 414 lbs. |....| One I0in, Jack Smel$; seven smelt 3.5 in. to 5in.; one
_ i ) pereh 5.5 In.; soales of 4 yr. Strd ped Boss '
4. Pittsburg. ... ___ 4/10/35 | 20in, | 4 Ibs, [ M Empty
5, Pittsburg..- ... __ 4/10/35 | 2o, | 4 ibs. |._..| 3 in. Siriped Bass
6. Pittabure__________._ 4710736 [24in.(?}| 9 iba |____| Empby
7. Pittsbure_______..... 4710785 [ 22in. | 4 1lbs [ ¥ | Empiv—bumor on stomach
8. Pittsbhurg. ..o ___ 4/10/35 | 24in. | 5 1bs |....| Empty
% Pittsburg___._ ... ... 4/10/35 | 22in. | 4 lba, | M | Empty except for smal! picce of tule
10, Pidtsburg. .o oo 4/10/85 | 21in. | 334 lbs. | M | Emphy
11, Pittsburg_ ... ____ 4/10/35 |_.____ 434 lbs, |-___| Empby
12, Pistsburg_____....... 4710738 |oaaos 8 lbs. |....! 8im two-dorsaled fish
13. Pittaburg .. ... 4710785 oo e ----i 3 in, head of sardine or herring
14. Pittsborg_ . ______ 471035 | _._-. BEmpry
15, Pittsburg . ... .. 410085 | .. i Bmpty
16, Pittsburg. ... 4710735 | 20in. | 334 Ibs. | M | Empty
17, Pittsburg. .. ____ 4/10/35 | 81 im. fooaooooo. M | Empty
18. Pittsburg . _ .. _L...... 4710085 V.. we-.| Empiy
18, Pittsburg. oo ... 4710035 e eeo-! Empty
20. Pittsburg_ ..o ___ 4/10/35 1 2200, |aaoooo...s M | Lrapty
21. Pittsburg_ . __._...... 4/10/35 | 22in. | 4 lbs. | M 1 Empiy
22 Pittsburr. .o e e ETTHEEE I I ----| BEmpty
23. Honker Bay__..______ VAL TE I (R I | Empty
24, Above Duteh Slough._| 4/10/35 ) .. ___ 10 Ibs. |....| Bmpéy
25, Pittsbure. __________ 471985 Joaceaes 4 1bs. {....| Dmpiy
26. Antiochk Bridge. .. ... 4/10/85 |__.____ 744 lbs. {....| Empty
b1 |43 T R cea-i DInphy
28. Broad Slough..._____} 4/19/35 |__._._. 334 he. {____! Empty
29, Berkeley Flat . ...... 472585 |- __ 3 hs |o_._] Three 4 In. Striped Bass; four smelt; three anchovies
30. Rio Vista____________ 437735 | ... 5 ibs. |....| Empty
31. Rio Vissa_ ... .__._._ 4730735 ) 124n, |.._____.__ ____| Empty
32, Rio Vista________._._ 430785 |_______ 11 Ihs. |..._| Empty
33. Sacramento River,
- Mouth Feather River .| 5/1-18/35). o oiofocaooooaas wew-| Sardine head
33. Sacramento River,
Mouth Feather River _| 5/1-18,/35_______[_________ ____! Bardine hend and body ; small uzmidentified fish head
35, acramento River,
Mouth Feather River || 5/1-15/36)__.____|__________ —-__| Piece of weed and 3 Striped Bass scales
36, Seeramento River, :
Mouth Feather River - 5/1-158/35______|__.______ _.__| Empty
7. RioVista. ..o on 57 1785 |eomenas 10 Ibs. |..--| Empty
38. Rio Vista......___ 5/ 6/85 1 __. § 1bs, |....| Emply excapt for 14 crab
39, Rio Vista. . . . oeo- 8/ Ba L. .. 434 1bs. 1....| Empty
40. Mouth American River| 5/ 57356 |.__.__. ¥ lIbs. {._..| Remains of two sardina heads and napes
41, RioVista. oo o LY TEE T 9 Ibs. |.___| Empty
43, Rio VistaL _________-_1 /1035 1. .__._ 1134 ips, |....| BEmpty
43, Rio Vista. ... ... 65714/85 1o ... 934 1hs. |.._.| Empty

e il s
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Al of the specimens of striped hass mentioned by Linton were col- -
Jeeted from July 14-August 18, 1886-1900, in the Woods Hole region,
off the coast of Massachusetis.

Published Accounts of the Food of the Striped Bass

At this point it might be valuable to summarize and review our
kmowledge of the food of the striped bass, as contained in previously
published articles both in Celifornia and on the Atlantic coast. Papers
referred to here will be found listed more fully in the bibliography at
the end of this article.

Food on the Atlantic Coast

A, E. Verrill (1873, p. 514) makes the following notes:

‘““ At Great Egg Harbor, New Jersey, April, 1871, several speel-
mens, freshly canght in seines, with menbaden, &e., contained Crangon
vulgaris (shrimp) in large quantities.

‘A specimen caught at Wood’s Hole, July 22, 1872, contained a
large mass of ‘sea-cabbage,” Ulue latissima, and the Temains of a small
fish. '

“‘Specimens talken at Wood’s Hole, Angust, 1871, contained crabs,
Cancer irroratus; and lobsters, Homarus Americanus.”

On p. 73, Spencer F. Baird (1889) says the following :

““There are comparatively few fishes within our Imowledge that
certainly eat sea-weed as a portion of their food, althcugh it is said
that the stomsach of the striped bass frequently contains such quantities
of ulva and other smceulent vegetation as to render it almost certain
that it must have taken it as an article of food. Not unfreqguently the
vegetable contents of the stomachs of certain fishes may have been taken
in geeidentally in eonmnection with some shrimp or mollusk which was
resting upon it at the time of capture.’

Gideon Mosher (1883), who at the iime had been engaged in the
hass fishery for 45 years, 30 or 40 years of which he had been In the
habit of preparing bass for market, claimed that striped hase do not
feed on menhaden. Out of tens of thousands of striped bass he had
prepared, he had never found menhaden in them, unless it had been
fod to them for bait. e further observes that bass fishing is Dbest
where crabs and Iobsters are most plentiful.

A 17, S Burean of Fisheries Memorandum. quoted by Scofield and
RBryant (3926), makes the following statement: “The striped bass
is reputed to be a voracicus fish preying largely upon smaller fishes.
and is particularly abundant at the fime of the spring runs of shad and
alewives or river herring. At this season it is well fed and plump. To
some extent it frequents the rocky shores and beaches of bays and
sounds at high tide in searvch of crabs, shrimp and other food, and,
at the mouths of creeks, smaller individuals lie in wait for the schools
of smaller fishes and ernstaceans which supply them with food. Tt
. also subsists upon mollusks, sea worms, ete.”’

The present writer wishes to eall attention to the part n the
above passage which veads: ‘The striped bass * % * is partienlarly
abundant at the time of the spring runs of shad and alewives oy river
herring.’”” We do not have alewives in California, but the shad, intro- .
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duced from the Atlantie coast, is a well-established vesident of the
Sacramento River, so that the abovs quotation may have & direct bear-
ing on the situation in our state. During the past two years consider-
able numbers of young shad have been reported, on reliable authority,
as ocourring in the stomachs of striped bass taken in the Sacramento
River and adjacent waters, between February and May.

Food on the Pacific Coast

Lieaving the Atlantic coast and examining reports from California,
we find the following acecounts. - Hugh WI Smith (1896, p. 454)
reported:

“The introduced carp appears to be the principal food of the
striped bass in California, and in the fresh waters is the almost exelu- -
sive food. Mr. Babeock has opened hundreds of bass for the purpose
of ascertaining the nature of their food, and has never seen any other
fish than -carp in their stomachs. He has heard, however, of small
catfish being found in them. DMr. Alexander’s examination of many
bass in the San Franeciseo market showed that whenever food of any
kind was present in the alimentary tract it was In nearly every instance
carp. A 10-ponnd carp is said to have heen found in the stomach of
one bass. His conclusions are that, taking fhe season through, carp
will be found in the stomachs of 7 cut of every 10 bass sold in San
Franeisco or ecanght in the rivers.

‘“At Capitola, on Monterey Bay, crabs have been taken from the
stomachs of bass, and it 1s probable that in the salt water a great
variety of fish food is ingested.’””

These statements seem rather surprising and difficult to take liter-
ally, in the light of more recent examinations. Since there are sfill
a great many carp in the Sacramento River, one would think that
they would be encountered in the stomachs of striped bass in approxi-
mately the same frequency as formerly, but the records do not show
this, and conversely, one would think that Alexander in the course
of examination of ‘“‘hundreds of bass’’ would have found at least a
few split-tails, hardheads, Sacramento pike, or other native minnows
or fresh-water sculpins {cottoids) in their stomachs, Also, at the time
of Alexander’s report the salmon were still abundant 1n the Sacramento
River, so it is surprising that at least a few were not encountered in the
stomachs examined by Alexander.

Seofield and Coleman (1910, p. 114) list the food of the adult
striped bass in the rivers as mainly carp, hardheads, and split-tails
and say that the fishermen claim that when the earp is plentiful it is
their prineipal food.

Concerning the food of young hass, they have this to say:

““ An examination of the stomachs of fifty young bass averaging
3 Inches in length, which were taken at ‘Morrison’s Bite’ in Napa Creek
on September 10 1908, shows the following contents: Crustaceans, a
species of Mysis, 30 per cent; of young shmmp, 15 per cent; of a species
of Gammarus, 1 per cent; of an Isopod, 1 per cent; and 1 small crab.
Marine worms or annelids, a species of Nereis, 45 per cent; of species
not recognizable, 5 per cent; small fish, species not recognizable, 2
per cent.
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It wil, theretorf- he seen that on this feeding ground, at least,
marine worms comprise 50 per ecent of the food, crustaceans of marine
species 48 per cent, and small fish only 2 per cent. The young Shl‘lm‘p
and young fish were taken from the stomachs of young bass of 3 or 4
inches in lenw’rh and the other small ecrustaceans from the stomachs
of gpecimens 8 inches and vnder in length, showing that the young bass
begin Ieedmg on the small species of crustaceans and worms, and as
thev grow in size are ahle to fake the thlmp and young fish.”’

E"’Jldelltlj' there was an errvor in the identification of the small
crustaceans listed as Mysis. Uysfs relicta, a fresh-water form that
ocenrs typically in deep lakes, is the only species of Mysts found in
North Ameriea, and the erustaceans listed by Scofield and Coleman
were likely Neomysis, a typically brackish water form that is common
in Waddell Creek lagoon and in other eoastal stream Jagoons. Ngomysis
was found in the Qtomach of a voung striped bass taken in Waddell
Creck lagoon in 1932 by J. H. Wales and the writer. Gammarus 18
also a fresh oy brackish water form and should not be listed as a marine
crustacean. "

Seofield and Bryant (1926} say that fishermen occasmnally find a
flead striped bass with a catﬁsh catught in its throat by the spines and
also that eatfish weighing up to two pounds appear to be a common
item in the diet in the sloughs. -

E. C. Scofield (1928.2, p. 37) has this to say: “* * * We have
found that the migrations or movement of the bass within the bay (San
Francisco) and along the coast are largely dependent upon the food
they are seeling. During the warm summer months the bass school
on the mud flats. There, also, is the small feed of these ravenous
eaters. TIm the fall, when the cold weather sets in, they leave the flats,
and with them go the smaller fishes.”’

Quoting further: <* # * A wide variet v of foods has been
found in their stomachs, Crabs and shrimps are their main diet, but
we have found that they eat almost anything they can get into their
mouth lengthwise, Any food that 1s plentlful such as crab and shrimp,
appears to be their favorite. Small smelt occur in great numbers in
the summer months and they are ravencusly eaten by the bass. We
once extracted a thirteen-inch split tail from a nineteen-mmch bass.
Exceptionally large crabs, smelt and bullheads are not uncommon in
their stomachs. They eat 'th“]I' own voung in great quantities. QOther
varieties of food removed from their stomachs are softshell crabs, clams,
periwinkles, piling worms, herring, gobies, minnows, sticklebacks, sand
fleas and grass. DBass swill follow a school of fish for miles if the “watr
is clear. Where there are sea gulls and pelicans flying over the wa’ -
one is sure to find a school of small fish, and there also will always W
a school of feeding bass.”

In his other paper of the same year (1928.1) Seofield largely

covers the material contained in the above-quoted paper and in his
bulletin of 1931 (Scofield 1931).
‘ Tn the latter paper he makes the note that the study of the food
of the striped bass was given a minor consideration in the report, onl¥
the essential facts of their feedine habits being covered. The material
contained on the food of the striped hass in the latter paper may he
summed up as follows:
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1. The striped bass are voracious eaters. Practically every marine
form common to the San Francisco Bay region has been found in their
stomachs. Their food includes fishes, suc}l as small Pacific herring.
smelt, anchovies, split-tails, striped bass, shad, gobies, carp, and perch;
crustaceans and mollusks: crabs, shrimps, periwinkles, clams; and
various other forms such as worms, copepods and Velella.

2. Bass feed heaviest during the spring and summer months.
Spawning bass feed while on their spawning beds.

3. The bass feed heavier in the salt water.

Bast Taken by Striped Bass

Almost every varlety of live and dead bait has been used at vari-
ous times to suceessfully catch striped bass. This list ineludes sardines,
clams, bullheads, drawings from wild ducks, breasts of mud hens and
skinned small bu ds sueh as linnets, sparrows, ete., live split-tail and
Sacramento pike, ete. One writer claims cat’.ching a bass on a watch
and another mentions cleaning a bass that eontained a chicken foot in
its stomach.

Feeding Habits of Striped Bass

Coneerning the feeding habits of the striped bass, Hubback (1927)
has the following interesiing account:

““Qeveral curious experiences have convinced me that bass are able
to cast a phosphorescent glow when feeding at night. I was camping
by a brackish lagoon one very dark night when I heard a bass rush
something in the weeds mot more than ten feet from where 1 -wvas
gitting. Naturally, T watched the place from which the noise came,
and was amazed to see a glow on the water, sufficient to enahle me to
see the ontline of the weeds and grass clearly, and even the bubbles
on the water three or four inches from the light. After the glow I
heard the fish rush and make that popping or sucking bOl‘LIld The
entire performance was repeated six times. Another tlme about the
same thing happened to me on the Salinas River. 1 bhould be glad
to hear from others on this subject as [ was afraid of being doubted,
so hesitated to tell of my experience.”’

il e
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