FOOD HABITS OF TUNAS AND DOLPHINS BASED UPON
THE EXAMINATION OF THEIR STOMACH CONTENTS !

By INocENcIO A. RONQUILLO
Of the Bureaw of Fisheries

TWO TEXT FIGURES
INTRODUCTION

Although tunas are reported to be commercially present in
the Philippines, yet they are still unexploited. They constitute
a potential source of food supply and certainly a very promising
segment of Philippine fisheries from which to develop overseas
export trade. Any attempt, therefore, to study the biology of
these fish will reflect to the ways and means to catch them
wisely and effectively.

Kishinouye (1917) studied the stomach contents of 141
specimens consisting mostly of yellowfins, albacores, and big-
eyed tuna which were taken from the region between the Bonin
Island and Iwo Jima. Among the food items he found were
many deep-sea species of fishes and some invertebrates. He
described the phyllosoma juveniles of spiny lobsters, larval forms
of the sunfish (Mola mola) and juveniles of big-eyed tuna and
albacore. He further noted that these voracious fishes will
take the hook even when their stomachs are almost full of
food. He remarked: “The digestive powers of the tunas are
amazing. It appears that in their stomachs the animals quickly
lose their original form, and it is difficult to recover a specimen
in perfect condition from the stomach contents.”

Nakamura (1936) listed 17 families of fishes represented in
the stomachs of 57 yellowfin tuna, Neothunnus macropterus,
from the Celebes Sea. He found that the most important
natural food of this species consists of fishes, followed by
squids among the mollusks, and stomatopods among the
crustaceans. Most of the fishes that he found belonged to the
following genera: Engraulis, Ostracion, Balistes, Sphyrana,

Stolephorus, and Leiognathus. Other scombroids were also
represented. Like Kishinouye, he doubted if there is a point

of satiation in the feeding habits of vellowfin tuna or if it
selects any particular food.

' Submitted to the Third Meeting of the Indo-Pacific Fisheries Council -

held in Madras, India, from Februcry 1 to 16, 1951.
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little study in the Philippines has been undertaken on
of tunas. Wade (1948) made studies of the
ns of tunas and was able to establish their probable
‘areas in this country.

ent paper presents a report on the feeding habits of
as eaught by trolling based upon the examination
ch contents.

MATERIALS AND METHODS

o various technical cruises of the research vessels
rd and Theodore N. Gill of the Philippine Fishery
. Fish and Wildlife Service, the former from
1947 to June, 1949, caught by trolling, pelagic
 tunas. The stomach contents of 304 tunas and
ected by the Baird, and those of a yellowfin tuna
en by the Gill were saved and examined. The
weights of the tunas were taken and the
ved by splitting the belly of the fish. The
sh was immediately opened and the contents
and wrapped with cheese-cloth. The specimens
1a 10 per cent formalin solution and later in 70
They were later transferred into individual

t most of the specimens examined had empty
as were caught from the southern part of
rticularly in the vicinities of Sulu Sea, Davao
it, and Celebes Sea.
ents were emptied into Petri dishes and
were identified and enumerated. Rec-
lengths of fish specimens were taken.
quantity of each kind taken from each
her with the pertinent data about the
“juvenile fishes, too, were grouped

hs examined for each species of tuna.

No. of
stomachs

Species

unn ; macropterus (Temm. and Schi.) 115
 pelamis  (Linn.) ... 115
yaito ‘Kishinouye ... 75

26
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RESULTS AND DISCUSSION

Fig. 1 gives a graphic representation in percentage of the
types of food which these fishes feed on.

:aNS.—The megalopa larva of crab was second only
al-and juvenile stomatopods. Zoea larve were also
air quantities as well as some shrimps, amphipods,
a larvae of spiny lobster, some barnacles, and young

g revealed the following kinds of fish and other
. recovered from the stomachs of these pelagic species.

es a graphic representation in percentage of the
s included in the identified fishes recovered.

IDENTIFIED FISH-44.6%

CRUSTACEANS-34.3%

PERCOMORPHI-50%

T16. 1. Percentage of food items of Philippine tunas and dolphins determined on the basis
of numbers found in the stomachs.

IDENTIFIED FISHES.—Fishes identified as to their respective
families, genera, or species including seven tests of pelagic
tunicates,

FisH REMAINS.—Unidentitied fishes due to either partial o
complete mutilation. The skulls and the vertebral columns were
used in enumerating them.

JUVENILE FISHES.—Unidentified larvae and juveniles which
would be studied separately.

CEPHALOPODS.—Squids were the most common of the
mollusks; however, some baby octopuses and paper nautiluses
(Argonauta) were recovered. Some pteropods were included
in this group.

i fish food items recovered from stomachs of

pine tunas and dolphins.

Acronurus larve of the surgeon fish
ently the most common percomorph
n ‘of these larve and juveniles ranging
‘standard length was saved for further
‘some of these larvae are those of
eniles of the cutlass-fish, Trichiurus,
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_Flood classes consunied by tunas and dolphins, their total
g of occurrence and percentage of occurrence

Fre- Per-
Tatal No. quency centage
occurring  of oceur- of accur-

rence renee

1,248 347  25.23

were occasionally found in quantities in some of the stomachs
examined. Juveniles of both the pelagic and deep-sea species
such as Awuxis, Caranx, Decapterus, Gempylus, bramids, and
chiasmodontids were found very often. Other percomorphs
including the group of fishes which normally live near the
shore and among the coral reefs were recovered. Among these

s : " 823 187 13.60
were Caesio, Siganus, goat fishes (Mullide), butterfly-fishes

49 46 3.34

(Chaetodontidze), damsel fishes (Pomacentride), a wrass ‘55 28 2.04

(Labridee), and a parrot-fish (Scarid=). 52 52 1.82

PLECTOGNATHI.—The plectognaths which were considered luntern fishes (Iniomi) ... 137 S

useless and poisonous, form a great bulk of the food item of mﬂsms’ e ﬁShes_' Hemlrh 51 18 1.31
these wanderers of the sea. The horn-fishes (Triacanthida) -

val fiShes oo 294 69 501
were the most common forms of this group followed by file- 389 121 8.81
fishes (Monacanthide), and trigger-fishes (Balistide). Oc-
casionally, Tetraodon, Ostracion, and Diodon were also eaten.

BERYCOMORPHI.—Those recovered were all soldier-fishes (Ho-
locentride). Most of these were Holocentrus while some were
Myripristis.

INtoM1.—Contrary to what was expected, lantern-fishes
(Myctophida) were recovered only twice from the stomachs of
tunas. However, in one Euthynnus yaito, 65 of them were re-
covered. Some juvenile lizard-fishes (Synodontide) were also
seen. Five Lestidium philippinae and two Sudis rissoi were
saved.

and Argonaute ... 504 113 8.22

nile sea-mantis (Stomato-
e SR 884 161 p [ ¢
megalopa, and phyllo-
IBBLER) s 836 156 11.27
e e e 129 47 3.42
T2 37 2.69

5612 10000

do not choose their food. They eat any
available. Fish evidently form the most
SCLEROPAREL—Flying gurnards (Dactylopterids) were re- m of tuna (fig. 1). This is clearly shown
covered occasionally, and flat-heads (Platvcephalidz) were _ families of fishes representing 1_1 orders
recorded twice. ] m the stomachs of these pelagic fishes.
IsosPONDYLL.—Most of the soft-rayed fishes were sardines, pore and coral reef fishes as well as deep-
Sardinella, and the deep-sea hatchet fish, Sternoptya diaphana as food, Spiny-rayed fighes fo.rr‘n Fhe
' : SR i item of tuna and dolphins in Philippine
However, a few rou.nd her.rlngs (Dussu.nne?ld&:), two Astro- » expected sliiee thoy me Fannil dn oy
nesthes, one Omosudis lowet, and a stomiastid were recovered. The presence of shore and reef fishes
A pair of chauliodontid jaws were saved. ; ese tuna indicates that they go near the
ALL 0THERS.—This group included pipe-fishes (Syngnathida), or to follow their prey of small pelagic
cornet-fishes (Fistularide), shrimp-fishes (Centriscide), gar- er fishes that are found in the area.
fishes (Belonide), half-beaks (Hemiramphide), flying-fishes why tuna are caught in fish corrals
(Exocoetidee), sea-moths (Pegasiide), an antigonid, and a -this. purpose along the coasts of
Leptocephalus larva. ggmlzsula. .
Table 2 indicates the various types of food consumed by which frequently appeared besides
tunas and dolphins and gives an adequate picture of the relative Caranz, Holocentrus, Gempylus,
importance of each food in the diet.

8, balistids, monacanthids, tetrao-
todontids, and bramids.
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Ronqu
The most important single item of food of these pelagic o and deep-sea fishes found in the stomachs of Philippine
species both in number of occurrence and number of individuals tunas and dolphins—Continued.
consists of the juveniles and larve of sea mantis (Stomatopoda). r— T Spezies Sram
These are followed by the pelagic forms of squids among the Fecmonen.
mollusks and crab larve such as zoea and megalopa, amon ' o
the crustaceans. gaops, £ WgLGu“ther 1 (partly digested) K. pelamis.
Some pelagic and deep-sea fishes which were either rare or + e ’
encountered for the first time from the Philippine waters were @ diaphana Her- 4 (some in fair condi- N. macropterus.
recorded. Most of these specimens were partially digested and < S 25  tion) K. pelamis.
in a few cases only certain morphological characteristics- of ; mm S.L. 1 B .yt
the body, namely, skull a_nfi dentition, were used to assign them : o 1 (in good condition)  N. macropterus.
to their respective families. However, almost perfect speci- S, L.
mens of Sudide, Bramidz, Tetragonuride, Antigonide, Seriola
nigrofasciata, Zanclus canescens, Gemphylus serpens, and nigrofasciata
Xiphasia setifer were saved. Table 3 shows a list of these ) - L. 1 (in good condition)  N. macropterus.
fishes. S 4 4 (in good condition)  N. macropterus.
3 5 is.
TABLE 3.—Rare and deep-sea fishes found in the stomachs of Philippine . 4 K. pelamis
tunas and dolphins ‘ us canescens Linm. 3 (in good condition)
N ¢ fish N Species from 3 C. hLippurus.
ame 1ot 53 0: peenyered i 3 (in good condition)  N. macropterus.
Astronesthide (%) ... 2 (partly mutilated) E. yaito. C.&V. 12 K. pelamis.
50 mm S.L. 1 E. yaito.
Chauliodontidz (?) ... 1 (jaws only preserved) K. pelamis. 1 (some in fair condi- C. hippurus.
(some in good condi- : i (Cuvier) tion) N. aacropterus.
il tion) LS. L 9 K. pelamis.
udida
Le:;fdiulm) philippina v N " er Swain- 1 (in good condition)  N. macropterus.
OWIer) s . macropterus. S s 1 - E. yaito.
50-99 mm S.L. 1 2 ) K. pelamis, S.L. * 1 C. hippurus.
Sudis rissoi Bonaparte * 2 (skinned) E. yaito. :
Bramidse240 R ist of organisms recovered from the stomach of
Collybus drachme Sny- tunas and dolphins
s o 3 N. macropterus. ;
28.72 mm S.L, { 3 K. pelamis. fish ﬁ;,!:'ﬁf; e mﬁio c;;'uj:lrf.: Totat
Unidentified { 3 N. maeropterus _
10-55 mm S.L. 10 K. pelamis. G 4o
Teuthididae 225 (plenty in very good N. macropterus. . ot S U I 5 4 1 1
condition) X B A S e 5 g
Acronwrus larva ... 13 K. pelwmis. ) , S s Sl A ot S <
10-45 mm S.L. J 6 E. yaito. 1 4 24 s 29
' 6. lippirs, et b ey [ e 3
Tetragonurida J et SRR PO 1 |emsaes= 1
Tetragonurus cuvieri® A Bl
Risso 33 mm S.L. . 1 (excellent condition) N. macroptierus.
Stomatide ... 1 (partly digested) K. pelamis.
83 mm S.L.
® First record in Philippine waters, to be reported later.
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TABLE 4.—List of organisms recovered from the stomachs of tunas and

dolpliins—Continued

Wamie ol Gk N. inae- | K. pela- . C. kip- | Total
ropleris mis yailo purus
Order Apodes:
Leptocephalus \arva_ . . _____________ M, = . b 1) | S, S 1
Order anentognathl
.............................. 2
Heramphnmph:de ki
Exocoetidee_ . _____ .. . ___ 19
Order Solenichthyes:
Fistalariide . 2
Centriscida __ 1
Syngnathide __ 8
Order Berycomorphi:
olocentridee _ _____ ... ... ... __ 149
Order Zeomorphi:
Antigoniide’ - - - o oo 1
rder Percomorphi:
Priacanthide_ __ .. 11
Lactariide 5
Carangidee_____ . 91
Caranz serfas 12
Decapterus _ : 40
Seriola mgmfc.smuin (Ruppell} B— 1
Megalaspis cordyla Linn_ .. ____ 2
Menide _. . ) B SRR | PR (LN, O
M eme macuiela (Bl & Schn.) .- | 23
Bramide .. oo ceii e ] 19
Coryghnemdm ,,,,,,,,,,,,,,,,,,,,,,,,, St Y R, I Y (Rl e
oryphaena hippurus Lac. =, ) 3 4
Lutianide __. S S | ———
Cnesio _ _ 1 9
Polynemidee _ I 1
BT EL L 13 . 70
Scatophagidee. _______________ . . _____. s | [ R 2
Chaetodontidee. . . .. __.. __ __._......__ 23 1 Y [ssnszms 39
Pomacentride ___._____ 12 | 15 [ 21
Scaride. oo coiuins ] SNSRI ) 3 1
Chiasmodontidee_ 30 - - o 0
Zanclidee . ___________.____ ... R . —
Zanclus caveseens Linn. .| [ | S—— 3 3
Teuthididee_ .. ______ i N | p— 4
Aeronurus larve 225 132 6 4 367
Uranoscopidee__. . ... . . SET s Q] (RS = 1
Labpide. - oo s 1. S 1
Siganidee . 3 sT s issso=is S 1 1 2
Gempylidee ___ . __ smg=zeagy N T S o
Gempylusserrn.x(‘ &.V RNl 3 12 1 2 18
Rexia solandri Cuivier______ 3 q . 2 - 12
Trichiuridee. .~ JE 33 186 90 309
Scombrida . _ ___ R e Zies = = =
Euthynnus yax!a Kmhmouya = 4 = : 4
Auris 15 97 1 11 124
Tuna-like (juvenile) = 16 20 ). ... 1 38
Xiphasiidee_ .= __ - . S R, (A - .
Xiphasia setifer Swainson . ! P I 1 3
Tetragonuride FE o - -
etragonurus cuvieri Risso_ R 11 _ B B IS 1
Blenniidee = = . B — 3 3
Order Seleroparei:
Platycephalide = s s e O T | vaoex 2
Dactylopteride. . __ .. _ . cee 14 34 1 4 53
Order Hypostomides:
Pejraeidas. - s e vuvion oo spanaLy v I S - 2
Order Plectognathi:
Triacanthidee. . 419 68 2 g 454
Balistidee_ .. . 91 22 1. Y 118
Ostraciontiose . . - cccciyoimoo 26 2 1 1 10
Tetraodontidee . . ___ S50 19 1 3 73
Diodontidse [ I 3 2. .. - i
Monacanthide s 51 37 12 5 105
Pseudaluteres nasicornis (Schlegel) 3 . - 3
Digested Fishes = = 151 177 50 11 389
Unidentified Juvenile Fishes 66 226 2 294
Invertebrates: 7 T TR T
Phylum Mollusea_ . L o o
8. O. Pteropoda______ 23 P i (i 23
8. 0. Decapoda (squids) 224 pit s i O ciai 461
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A YT

List of organisms recoveved frowm the stomachs of funas and

dolphins—Continued

e )
N.mae- K. pela- g be hip- | T

Name of fish ropterics niis yaito pieris otal
Ocmpoda (Argunam.ldml paper - ) a0
R B S Y (I iiniinn v
e I e S cote ;
527 257 89 11 884
a0y T TR 208
274 118 200 596
98 29 v s 125
3 2 = =i 4
____________________ 9 23 } == sad 32
"""""""""""" ST i DN s 2 Ty

5 i
SUMMARY

of 115 yellowfin tunas, 115 skipjacks, 75
and 26 dolphins were examined. These were
by the research vessel Spencer F. Baird, of the
Program, U. S. Fish and Wildlife Service
viod from September, 1947 to June, 1949.

.the most important item of the diet of these
the sea. These are either pelagic, demersal,
¥ !‘eef fishes. The juveniles of fishes constitute
mon article of the diet. These are best re-
e ' Aceronurus larvae (Teuthididee).
e Plectognathic fishes not utilized as food for
found to be an important food item of these
sate that these wanderers of the sea go near
1 reefs to forage there.
fish included in the food items, a few speci-
out 250 mm F.L. were found in the stomachs
‘mm in fork length.
a fishes were seen in the stomachs of these
them were in good condition. Among these
recorded from Philippine waters that will

] also form an important food item of
Vthe larvae and juveniles of Stomatopoda
fanit single item of food both in numbers
‘number of occurrences. Other inverteb-
Jare) squids and juvenile octopuses among
erab larve such as zoea and megalopa.
erabs were also recorded.
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These pelagic fishes are seemingly nonselective, that is,
they are voracious eaters. They would eat any living organism
available.

Fifty-one families of fishes, representing 11 orders, were
recorded from the stomachs of these pelagic species in Philip-
pine waters.
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