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Two hundred and six yellowfm tuna, Thunnus albacares,. and 98 blackfm tuna, 
T. atlanticus 1 

were sampled from sport fisheries in the South Atlantic and the Gulf of
Mexico from April 1980 to July 1982. Stomach contents were analyzed by frequency of
occurrence, number of food items, and volume.

Invertebrates and fish occurred in the diet of yellowfin relatively equally (85%
and 77%). Major invertebrates by frequency of occurrence were cephalopods, 62% and 
crustaceans, 52%. Fishes were represented primarily by the families: Scombridae, 12.2%; 
Balistidae, 11.2%; and Syngnathidae, 8.2%. In addition, yellowfm ingested floating 
materials such as plastics, feathers, seagrasses, and balls of tar. 

Invertebrates occurred in 82% of the blackfin stomachs with food, and represented 
75% and 31% of the foods by number and volume, respectively. Fish were found in 67% 
of the stomachs and constituted 26% and 68% of the food number and volume, 
respectively. The most frequently occurring invertebrates were crustaceans, 67.4% and 
cephalopods, 36.0%. Fishes were represented primarily by the families: Balistidae, 10.1 %; 
Trichiuridae 5.6%; and Carangidae, 4.5%. In addition, blackfm consumed floating 
materials, such as plastic and seagrasses. 
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Statistical comparisons of the cliets of the two species indicated no significant 
correlation. Overall, the diets of the yellowfin and blackfin tunas appear to reflect those 
of fast, aggressive predators, and also of fish which use their gill apparatus to strain small, 
near-surface items from the water. 

INTRODUCTION 

The family Scombridae includes many species of pelagic fish that are very important 
to the world's fisheries. Some, such as the mackerels Scomberomorus spp. and 
Scomber spp., are primarily coastal, migrating north in the spring and summer and south 
in the fall and winter. Others, including members of the genus Thunnus, are usually much 
larger than the mackerels and are reputed for their more complex, often transoceanic 
migrations. 

Two species of Thunnus, the yeloowfin tuna, T. albacares, and the blackfin tuna, 
T. atlanticus, are highly. esteemed food and sport fishes whose distributions include the
southeastern and Gulf coasts of the United States. The yellowfin is the larger and more
prized of the two, attaining a weight of at least 176 kg ( compared with 19 kg for
blackfin).

On the whole, tuna landings in the western Atlantic are sporadic and are much smaller 
than those made by the large-scale, international hook and line and seine tuna fisheries 
that operate in the eastern Atlantic and Pacific. The total United States commercial 
landings of all tunas was 341,149,000 pounds in 1981, 326,860,000 pounds from the 
Pacific and 14,289,000 from the Atlantic. Only 131,000 pounds were landed in the 
South Atlantic Region - North Carolina, South Carolina, Georgia, and East coast of 
Florida (D.S. Fitzsgibbon, pers. commun., U.S. Natl. Mar. Fish. Serv., 2001 Wisconsin 
Ave. N.W., Washington, D.C. 20235). Of the South Atlantic total, only 5,000 pounds 
were identified as yellowfin tuna, and none as blackfin, although the 55,000 pounds of 
unclassified tunas undoubtedly included blackfin. Recreational catches of yellowfin and 
blackfin tunas tend to be greater than the commercial catches for the southeastern United 
States .. In North Carolina, for instance, anglers fishing from charter boats in 1978 caught 
approximately 151,000 pounds of yellowfin tuna and 38,000 pounds of blackfin tuna 
(Manooch, et al., 1981). No information is available for 1981. 

Considering the disproportionately large commercial catch of tunas in the Pacific, it is 
not surprising that many publications pertaining to life histories, population dynamics 
and exploitation have resulted from research on species in that region. Relatively few 
studies have been conducted on Atlantic stocks. Dragovich ( 1969) in his review of food 
studies on Atlantic tunas mentioned that the papers he read emphasized the need for 
additional research on the foods and feeding habits of Atlantic stocks. The limited 
information available from the western Atlantic usually resulted from fish collected 
aboard scientific vessels that did not operate along the southeastern or Gulf coasts of the 
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United States, or that operated well offshore of the normal sport fishing grounds 
(Dragovich, 1969; 1970). 

To obtain more data pertinent to the management of pelagic stocks, studies were 
initiated on oceanic species important to fisheries along the southeastern and Gulf coasts 

of the United States. Our study is the result of a cooperative effort that included the 
Oceanic Pelagic Program, SEFC, Miami Laboratory, and the Bioprofiles Task, SEFC, 

Panama City Laboratory. The objectives were to 1) identify the food habits of yellowfin 

and blackfin tunas; 2) compare the diets of the species collected from the same 

geographic area during the same period of time; and 3) determine if changes in the diets 

occur for different sizes of fish. 

METHODS 

Of the 206 yellowfin and 98 blackfin stomachs examined, 169 and 55, repectively, 

were from fish landed at Oregon Inlet or Hatteras, N.C. during the spring, summer and 

fall of 1980, 1981 and 1982. A few additional samples, indicated in parentheses as 
yellowfin and then blackfin, were obtained from locations alogong the southeast Atlantic 

and Gulf of Mexico coasts: South Carolina (31,8), Georgia (3,1), east coast of 
Florida (0,2), northwest Florida (3,1), Mississippi - Louisiana (0,6), and south Texas 
(0,25). 

Samplers at all locations apportioned their efforts to coincide with local charter boat 

activities, primarily April through October. Port samplers met boats at the docks as a 

day's catch was being unloaded. Most fishermen either wanted to save their fish whole for 

mounting, or to have them filleted and packed on ice or frozen upon returning to the 

dock. Data were obtained only from the latter group, either in exchange for cleaning the 
fish, or from fish cleaners who worked at local markets. Fish were measured to the 

nearest millimeter (FL) and weighed to the nearest tenth of a kilogram. Stomachs and 

gonads were placed in labeled cloth bags or cheese cloth and preserved in 10% formalin. 

In the laboratory, stomach contents were identified to the lowest possible taxon and 
were enumerated, thus providing the relative number of each food type in the stomachs. 

Frequency of occurrence of materials was determined by counting every stomach that 
contained at least one specimen or part of a specific item ( tax on). Empty stomachs were 

excluded. The volume of each taxon was obtained by water displacement and was later 

converted to weight by a linear regression equation. 

Larval and juvenile fish in the stomachs were identified after they had been cleared 
and stained following the methods discussed by Dingerkus and Uhler (1977) and Taylor 

and Van Dyke1
. Crustaceans were identified by Steven G. Morgan and Joseph W. Goy, 

1 
Taylor, W.R., and G.C. Van Dyke. 1978. Unpublished manuscript. Staining and clearing small 

vertebrates for bone and cartilage study. Smithsonian Institution, Washington, DC 20560. 19 pp. 
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Duke University Marine Laboratory, Beaufort, N.C. Parasites, encountered only occasio
nally, were separated from food items, counted, identified and preserved. A stomach 
containing only parasites was considered empty. 

All data were analyzed as percent frequency of occurrence, percent of total number 

and percent of food volume. Once frequencies, volumes and numbers of the various foods 
were obtained, an index of relative importance (IRI) was used to estimate the 

contribution of major food groups to the diet (Pinkas, et al., 1971). The index was 

calculated as 
IRI = (N + V) F, where 

N = numerical percentage of a food, V = its volumetric percentage and 

F = its percentage frequency of occurrence. 

The Spearman rank correlation ( r5) was used to evaluate differences in diets of the 

two species based on IRI values of foods from fish collected in the same geographic area 
and over approximately the same period of time. Two different equations may be used. 

One, where there are no ties (rankings are equal for two or more food categories) and the 
other, where ties do occur. The equation for tied food categories (Fritz, 1974) was used: 

:Ex2 + �y2 _ I:d2 

r = ---�--- wheres 
2 :Ex2 �Y2 

2 N3 -N
:Ex = --- - �rx,

N 

N = numbers of ranl<:s, d = difference between ranks, T = correlation factor for ties and 
t = number of observations tied at a given rank. Pearsons and Kendall's Tau B Correlation 

Coefficients, in addition to the Spearman rank, were also derived to evaluate differences 
in the diets. 

RESULTS AND DISCUSSION 

Composition of Stomach Contents 

Stomach contents of both species could be grouped into four principal categories: fish, 
cephalopods, crustaceans and miscellaneous non-food items (Tables 1, 2 and Fig. I). 

Major representatives of each group will be discussed below under separate headings and 
will also be analyzed later to identify differences in the diets related to the species of 
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29 

Fig. 1. Major groups of contents found in the stomachs of 196 yellowfin tuna and 89 blackfin tuna, 

expressed as percent volume 

predator and predator size. A graphic presentation of the overall contribution of selected 

foods to the diet (IRI) plots) is presented in Figure 2. 

Fish 

Fishes occurred in 77% of yellowfin and 67% of blackfin stomachs that contained 

food (Tables I, 2 and Fig. 2) and consisted primarily of older larvae and juveniles often 
associated with floating Sargassum. In all, 23 families were identified. Adult exocoetids, 

Crustaceans Raninidaa 

80 � j_ 
UJ 

60 <Il Cephalopods 
:;; 

Fi
\� 

::, 40 
z 

"' 20 

I 
0 

-, 
20 

40 
::, 

Syngnathidae 
J 

0 60 Scombridae 
> 

Stromateidae 
"' 80 

Stomatopods 
Penaeidae 

Crustaceans 

a: 
80 

UJ 

;,t'f 
f '""'''"" 

<Il 60 

40 Raninidae 
z 

n�"' 20 

0 

-::::;:::::!i \ 
20 

UJ 

40 

60 0 Stomatopods 
"' 80 Penaeidae 

20 40 60 80 20 40 60 80 

% FREQUENCY YELLOWFIN TUNA % FREQUENCY BLACKFIN TUNA 

Fig. 2. Index of Relative Importance plots for selected food items of yellowfin am:fblacknrnuna 



Stomach contents of 196 yellowfin tunas collected off the southeastem UHited States ahd Gulf of Mexico coasts in 1980, 1981 and 1982 

I
Frequency of Percent Number of Items Percent Volume 

Item Occurrence(N= 196) Frequency (N = 5,841) by Number (N = 13,316.8) 

I 2 3 4 5 6 

Fish 150 76.5 727 12.4 6,546.2 
Unidentifiable fish 103 52.5 301 5.1 1,386.9 
Unidentifiable juvenile fish II 5.6 73 1.2 81.8 
Family Clupeidae 1 0.5 10 0.2 745.0 

Unidentifiable clupeid I 0.5 10 0.2 745.0 
Family Exocoetidae 9 4.6 18 0.3 625.0 

Unidentifiable exocoetid 2 1.0 2 TR 51.0 
Unidentifiable juvenile flyingfish 1 0.5 1 TR 1.0 
Unidentifiable adult flyingfish 6 3.1 15 0.3 573.0 

Family Ho/ocentridae 1 0.5 I TR 1.0 
Unidentifiable squirrelfish 1 0.5 I TR 1.0 

Family Syngnathidae 16 8.2 125 2.1 177.2 
Hippocampus sp. 16 8.2 125 2.1 177.2 

Family Princanthidae 2 1.0 2 TR 10.6 
Pristigenys a/ta 2 1.0 2 TR 10.6 

Family Echenidae 2 1.0 2 TR 1.1 
Phtheirichthys lineatus I 0.5 1 TR 0.6 
Remora remora 1 0.5 1 TR 0.5 

Family Carangidae 8 4.1 17 0.3 72.4 
Unidentifiable carangid 6 3.1 8 0.1 56.4 
Caranx cry sos 1 0.5 1 TR 6.0 
Decapterus punctatus 1 0.5 8 0.1 10.0 

Family Acanthuridae I 0.5 1 TR 0.5 
Acanthurus sp. I 0.5 1 TR 0.5 

Family Trichiuridae I 0.5 l TR 2.5 
Trichurus /epturus I 0.5 1 TR 2.5 

Family Scombridae 24 12.2 54 0.9 2,363.0 
Unidentifiable scombrid 22 11.2 50 0.9 2,173.0 
Auxis sp. 2 1.0 4 0.1 190.0 

Family Stromateidae 2 1.0 33 0.6 845.0 
Pepri!us triacanthus 2 1.0 33 0.6 845.0 

Family Dactylopteridae I 0.5 I TR 1.5 
Dactylopterus vo/itans l 0.5 ! TR 1.5 

Family Ba/istidae 22 11.5 43 0.7 126.8 
Unidentifiable balistid 2 1.0 2 TR 8.5 
Unidentifiable triggerfish 1 0.5 1 TR 0.3 
Unidentifiable tilefish 9 4.6 24 0.4 63.0 
A/uterus sp. 1 0.5 l TR 1.0 
Monacanthus sp. 3 1.5 9 0.1 28.0 
M hispidus 5 2.5 6 0.1 26.0 

Tobie 

Percent by 

Volume 

7 

49.2 
10.4 
0.6 
5.6 
5.6 
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0.4 
TR 

4.3 
TR 

TR 
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TR 

TR 
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0.5 
0.4 
TR 

0.1 
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TR 
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6.3 
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TR 
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0.2 
0.2 

w 
0 



Table I continued 

1 2 3 4 5 6 7 

Family Ostraciidae 2 1.0 2 TR 0.8 TR 

Unidentifiable boxfish 2 1.0 2 TR 0.8 TR 

Family Tetradontidae 3 1.5 3 0.1 0.9 TR 

Unidentifiable puffer 2 1.0 2 TR 0.5 TR 

Sphoeroides sp. I 0.5 I TR 0.4 TR 

Family Diodontidae JO 5.1 40 0.7 !04.2 0.8 

Diodon sp. 9 4.6 39 0.7 !01.2 0.8 

Chilornycterus p. 1 0.5 I TR 3.0 TR 

Invertebrates 167 85.2 5.114 87.5 6,543.4 49.1 

Phylum Cnidaria 2 1.0 2 TR 1.5 TR 

Class Scyphozoa 2 1.0 2 TR 1.5 TR 

Phylum Mollusca 122 62.2 412 7.0 5,743.8 43.1 

Unidentifiable mollusk I 0.5 I TR 0.2 TR 

Class Cephalopoda 122 62.2 411 7.0 5,743.6 43.1 

Unidentifiable cephalopod 10 5.1 21 0.4 147.8 1.1 

Order Teuthidida 99 50.5 364 6.2 5,457.4 41.0 

Order Octopodida 15 7.7 26 0.4 138.4 1.0 

Argonrzuta argo 15 7.7 26 0.4 138.4 l.l 

Phylum Arthropoda 102 52.0 4,663 79.8 785.6 5.9 

Class Crustacea 102 52.0 4,663 79.8 785.6 ).9 

Unidentifiable crustacean 4 2.2 4 0.1 2.5 TR 

Order Stomatopoda 15 7.7 90 1.5 15.7 0.1 

Unidentifiable stomatopod 1 0.5 1 TR 0.8 TR 

Stomatopod larvae 13 6.6 88 1.5 14.9 0.1 

Squil/a ernpusa larvae I 0.5 1 TR TR TR 

Order lsopoda 5 2.5 64 I.I 46.7 0.4 

Order Arnphipoda 1 0.5 1 TR 0.2 TR 

Suborder Gammaridea 1 0.5 1 TR 0.2 TR 

Order Decapoda ·92 46.9 4,504 77.1 720.5 5.4 

Unidentifiable decapod 3 1.5 3 0.1 1.0 TR 

Unidentifiable decapod larvae 1 0.5 4 0.1 0.5 TR 

Suborder Natantia 28 14.3 102 1.7 39.5 0.3 

Unidentifiable shrimp 4 2.0 6 0.1 8.6 0.1 

Family Penaeidae 24 12.2 96 1.7 30.9 0.2 

Cerataspis monstrosa {larvae) 20 10.2 85 1.5 28.5 0.3 

C petiti (larvae) 5 -2.6 5 0.1 1.3 TR 

Cerataspis sp. (larvae) 3 1.5 5 0.1 0.6 TR 

Sicyonia brevirostris 1 0.5 I TR 0.5 TR 

w 



Continued 
Table 1 

I 

Suborder Reptantia 

Unidentifiable crab 

Unidentifiable reptantia (mega/opa) 

Superfamily Scyl/aridea (larvae) 

Subfamily Diogeninae 

Diogenid g/aucothoe 

Dardanus sp. glaucothoe 

Family Raninidae (mega/opa} 

Family Dromiidae (mega!opa} 

Family Portunidae 

Unidentifiable portunid crab 

Portunus sayi 

P. spinicarpus 

Portunus sp. 

Subphylurn Urochordata 

Class Ascidiacea 

Class Thaliacea 

Order Salpida 

Miscellaneous 

Sargassum 

Zostera marina 

Tha/qssia testudinum 

Spartina sp. 

Unidentifible food 

Feather 

Tar ball 

White plastic 

Black/green plastic 

Blue plastic 

Clear plastic 

Clear plastic bag 

2 3 

81 41.3 

1 0.5 

5 2.6 

I 0.5 

4 2.0 

3 1.5 

I 0.5 

54 27.5 

12 6.1 

14 7.1 

3 1.5 

4 2.0 

5 2.5 

3 1.5 

2 1.0 

I 0.5 

1 0.5 

I 0.5 

62 31.6 

52 26.5 

5 2.6 

2 1.0 

3 1.5 

5 2.5 

3 1.5 

2 1.0 

2 1.0 

1 0.5 

1 0.5 

I 0.5 

I 0.5 

4 5 6 7 

4,395 75.2 679.5 5.1 

I TR TR TR 

20 0.3 0.8 TR 

I TR 0.3 TR 

6 0.1 0.4 TR 

5 0.1 0.4 TR 

I TR TR TR 

4,258 72:9 541.2 4.1 

57 1.0 6.1 TR 

53 0.9 98.2 0.7 

7 0.1 2.1 TR 

8 0.1 15.3 0.1 

34 0.6 73.9 0.5 

4 0.1 6.9 0.1 

37 0.6 12.5 0.1 

2 TR 0.5 TR 

35 0.6 12.0 0.1 

35 0.6 12.0 0.1 

- - 227.2 1.7 

- - 186.2 1.4 

-. 
- 4.9 TR 

- - 1.3 TR 

-
- 11.0 TR 

-
- 8.2 0.1 

-
- 1.8 TR 

- - 0.4 TR 

- - 1.2 TR 

- - 0.2 TR 

- - 0.1 TR 

- - 0.2 TR 
- - 12.0 0.1 

100.0 100.0 
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scombrids and syngnathids were found occasionally in yellowfin, as were syngnathids, 

serranids, sciaenids and stromateids in blackfin. For all life stages, fish that occurred most 

frequently in yellowfin tuna were Scombridae (12.2% ), Balistidae (11. 2% ), Synvzathidae 

(8.2%), Diodontidae (5.1 %) and Exocoetidae ( 4.6%). Fifty-three percent of stomachs 

with food contained unidentifiable fish remains. Fish that occurred most often in 

blackfin tuna stomachs were Balistidae (10.1%), Trichiuridae (5.6%), Carangidae (4.5%) 

and Syngnathidae (4.5%). Unidentifiable fishes were found in 44.9% of the stomachs 

containing food. 

Cephalopods 

Cephalopods constituted almost all of the molluscan food of both species. One 

exception was unidentifiable mollusk tissue - possibly cephalopod - from a yellowfin 

captured in the Gulf of Mexico. Two groups were represented: Teuthidida and 

Octopodida. Teuthoids (squids) were the most important by frequency of occurrence and 

by volume: 50,5% and 41.0% for yellowfin, 31.5% and 21.5% for blackfin. By 

comparison, octopodids, represented by the paper nautilus, Argonauta argo, appeared in 

only 7 .7% of the yellowfin tuna and 3.4% of the blackfin tuna. Percent volumes of these 

mollusks were less than 2% for both predators. And whereas over 430 squid were 

consumed by the tunas, less than 30 paper nautilus were eaten. At least three genera of 

squids were ingested: Loligo, Sepioteuthis and Illex. Generic identifications were 

obtained by comparing saved, pooled samples with reference collection specimens and 

therefore do not appear in the tables. 

Crustaceans 

Crustaceans, important foods of both species and second only to ,fish in overall 

frequency of occurrence, were identified in 52% of the yellowfin and in 67.4% of the 

blackfin. The majority were immature stages (larvae, megalopa and glaucothoe). Due to 

the small sizes of the animals, the relative percentages of the total food volume - 5 .9'7r 

for yellowfin and 8.4% for blackfin - were comparatively small. Major taxa in the diet of 

yellowfin by frequency of occurrence were Raninidae (27.5%), Penaeidea (12.2%), 

Stomatopoda (7.7%), Portunidae (7.1%) and Dromiidae (6.1%). For blackfin tuna, the 

most frequently encountered were Stomatopoda (34.8%), Diogeninae ( 16.9% ), Raninidae 

(15 .7%), Penaeidae (14.6%) and Dromiidae (12.4%). In all, over 5 ,OOO individuals were 

enumerated, and on one occasion a single predator contained hundreds of these small, 

mesopelagic invertebrates. 

Our findings of the overall food habits seem to agree closely with those of 

Dragovich (1970), who described fish, cephalopods and crustaceans as the major foods of 

yellowfin and skipjack, Katsuwonus pelamis, tunas in the Atlantic. He also mentioned 

that larval and juvenile stages were prevalent for ingested fishes and macrozooplanktonic 

crustaceans. 

Miscellaneous 

The very nature of tuna feeding, near-surface straining as well as actively pursuing and 

capturing larger animals, results in a variety of items being consumed that are probably 



Table 2 

Stomach contents of 89 b]ackfin tuna collected off the southeastern United States and Gulf of Mexico coasts 1980 and 1981 

Frequency of Percent Number of Percent Volume Percent 
Item Occurrence (N=89) Frequency Item(N= l ,120) by Number (N=2,541.7 ml) by Volume 

1 2 3 4 5 6 7 

Fish 60 67.4 286 25.5 1,720.8 67.7 
Unidentifiable fish 40 44.9 92 8.2 482.8 19.0 
Unidentifiable juvenile fish 7 7.9 37 3.3 13.6 0.5 
Family Clupeidae 3 3.4 66 5.9 315.0 12.4 

Unidentifiable clupeids 2 2.2 6 0.5 175.0 6.9 
Etrumeus teres I 1.1 60 5.4 140.0 5.5 

Family Synodontidae 2 2.2 2 0.2 162.0 6.4 
Synodus sp. 2 2.2 2 0.2 162.0 6.4 

Family Batrachoididae 1 L1 I 0.1 15.0 0.6 
Porichthys porossimus 1 1.1 I 0.1 15.0 0.6 

Family Syngnathidae 4 4.5 19 L7 13.9 0.5 
Hippocampus sp. 3 3.4 18 1.6 12.7 0.5 
Unidentifiable pipefish 1 1.1 I 0.1 1.2 TR 

Family Serranidae 1 1.1 1 0.1 33.0 l.3 
Centropristis sp. 1 1.1 I 0.1 33.0 1.3 

Family Carangidae 4 4.5 23 2.1 14.5 0.6 
Caranx cry sos 2 2.2 10 0.9 6.0 0.2 
Seriola zonata I 1.1 12 LI 8.0 0.3 
Varner setapirmis 1 1.1 I 0.1 0.5 TR

Family Sparidae 3 3.4 4 0.4 92.0 3.6 
Stenotomus carpinus 3 3.4 4 0.4 92.0 3.6 

Family Sciaenidae 2 2.2 8 0.7 125.0 4.9 
Cy1Wscion sp. 2 2.2 8 0.7 125.0 4.9 

Family Mugi/idae 1 1.1 I 0.1 27.0 LI 

Mugilsp. 1 1.1 1 0.1 27.0 1.1 
Family Trichiuridae 5 5.6 7 0.6 164.0 6.4 

Trichiurus lepturus 5 5.6 7 0.6 164.0 6.4 
Family Stromateidae 2 2.2 7 0.6 110.0 4.3 

Peprilus burti I L1 5 0.4 60.0 2.4 
P. triacanthus 1 1.1 2 0.2 50.0 2.0 

Family Triglidae I 1.1 1 0.1· 20.0 0.8 
Prionotus sp. 1 1.1 1 0.1 20.0 0.8 

Family Balistidae 9 JO.I 17 LS 133.0 5.2 
Unidentifiable balistid 2 2.2 2 0.2 !LO 0.4 
Unidentifiable triggerfish 3 3.4 6 0.5 62.0 2.4 
Unidentifiable f"tlefish 3 3.4 8 0.7 44.0 L7 

Monacanthus sp. I 1.1 I 0.1 16.0 0.6 



Table 2 continued 

I 2 3 

Invertebrates 73 82.0 
Class Cephalopoda 32 36.0 
Unidentifiable cephalopod I 1.1 
Order Teuthidida 28 31.5 
Order Octopodida 3 .3.4 

Argonauta argo 3 3.4 
Class Crustacea 60 67.4 

Unidentifiable crustacean 3 3.4 
Order Stomatopoda 31 34.8 

Stomatopod larvae 30 33.7 
Stomatopod post larvae 1 1.1 
Squi/la empusa (adult) 2 2.2 

Suborder Hyperiidea (amphipod) I 1.1 
Order Decapoda 49 55.l 

Unidentifiable decapod (larvae) I 1.1 
Suborder Natantia 11 12.4 

Unidentifiable shrimp 2 2.2 
Section Penaeidea 13 14.6 
Unidentifiable penaeid I 1.1 
Cerataspis monstrosa (larvae) 2 2.2 
C petiti (larvae) 2 2.2 
Penaeopsis goodei 1 I.I 

Sicyonia brevirostris 5 5.6 
Sicyonia sp. 2 2.2 

Section Caridea 2 2.2 
Suborder Reptantia 40 44.9 

Unidentifiable megalopa 14 15.7 
Subfamily Diogeninae (glaucothoe) 15 16.9 
Section Brachuyra 25 28.1 

Unidentifiable zoeae 1 1.1 
Family Ranimidae (megalopa) 14 15.7 
Family Dromiidae (mega/opa) 11 12.4 
Family Portunidae 4 4.5 

Unidentifiable portunid remains I I.I 

Portunus sayi 2 2.2 
Portunus sp. I 1.1 

Miscellaneous 14 15.7 
Sargassum sp. 11 12.4 
Zostera marina 2 2.2 
Unidentifiable food 3 3.4 
White plastic 2 2.2 

4 5 

834 74.5 
72 6.4 
1 0.1 

68 6.1 
3 0.3 
3 0.3 

762 68.0 
3 0.3 

356 31.8 
347 31.0 

2 0.2 
7 0.6 
1 0.1 

402 35.9 
2 0.2 

27 2.4 
2 0.2 

23 2.0 
3 0.3 
5 0.4 
2 0.2 
I 0.1 

10 0.9 
2 0.2 
2 0.2 

373 33.3 
96 8.6 
42 3.8 
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ingested by accident along with natural foods. Yellowfin tuna had the most diverse 

assemblage of non-food items (31.6% frequency): plants (Sargassum, Zostera, Thalassia 

and Spartina), feathers, globs of tar and plastics. Miscellaneous items occurred in only 

15.7% of the blackfin, represented by Sargassum, Zostera and plastic. Sargassum was 

most frequently encountered, 26.5% of the stomachs with food, and usually occurred in 

tunas captured off North Carolina. This percentage is similar to that of 37 .8% for 

Sargassum removed from the digestive tracts of skipjack tuna captured earlier from 

approximately the same geographical area (Batts, 1972). 

Other studies also revealed a dominance of fish, squid and crustaceans in tuna diets for 

the Atlantic and Pacific. Reintjes and King ( 1953) investigated the food habits of 1,097 

yellowfin from the Central Pacific and found that fish occurred in 70.4% of the stomachs; 

squid in 55 .4%; and crustaceans (mostly immature, pelagic stages) in 66.9%. Alverson 

(1963) found fish, squid and crustaceans occurring in 53.8%, 23.9% and 76.1% of the 

yellowfin he examined from the Pacific. Similar occurrences were reported for yellowfin 

from the Atlantic (Dragovich 1970), and for skipjack tuna (Alverson, 1963; Nakamura, 

1965; Batts, 1972), bluefin tuna, T. thynnus, (Pinkas, et al., 1971) and albacore, 

T alalunga (Pinkas, et al., 1971) from the Pacific. 

COMPARATIVE DIETS 

Since temporal and spatial variations in the diets were so great ( data collected over a 

period of three years, and from several widely different geographical locations), we 

believed that only by analyzing small, discrete samples could we detect important 

differences in the diets. To achieve this comparison, we used only stomach contents of 

the two species collected together off Oregon Inlet on I O different days from May 

through September, 1981 (Table 3). 

Index of Relative Importance 

Indices of Relative Importance (IRI), which present the combined contributions of 

volume, frequency of occurrence, and numbers of each food item to the diet (Table 3), 

showed that, surprisingly, invertebrates were important foods for both species. The first 

five categories (ranks) for yellowfin were Teuthidida (mainly squids), unidentifiable fish, 

Raninidae, Scombridae and unidentifiable crustaceans. For blackfin, unidentifiable fish, 

Teuthidida, Raninidae, Stomatopoda and unidentifiable crustaceans were the major 

contributors to the diet. Obvious differences were more clupeids and unidentifiable 

diogenid crabs in blackfin, and more scombrids and squids in yellowfin. Other items were 

also different, but their respective IRI values were relatively small (i.e., exocoetids for 

yellowfin = 9.7; for blackfin = 0.0). 

Correlation Coefficients. 

Data from Table 3, ranked by IRI values, were then used to obtain quantitative 

comparisons of local food habits of the two species. Three different measures were used: 



Table 3 

Frequency of occurrence, numeric and volumetric percentages, lRI values and rankings of stomach contents from 45 yellowfin tuna and 35 blackfin tuna captured simultaneously off Oregon Inlet in 

1981. Numbers are in parentheses 

Y ellowfin Tuna Blackfin Tuna 

Item Percent Percent 
Percent by 

Percent Percent 
Percent by 

Volume Volume 
Frequency by Number (N = 

IRI Rank Frequency by Number (N= 
IRI Rank 

(N = 45) (N = 439) 2,427.2 ml) (N = 35) (N = 416) 653.1 ml) 

Unidentifiable fish 55.5 10.9 9.3 1,121.2 28.0 54.3 11.1 18.0 1,580.1 29.0 
Oupeidae 0.0 4.5 5.7 15.1 30.6 260.5 24.0 
Exocoetidae 4.4 0.5 1.7 9.7 19.0 0.0 5.5 
Syngnathidae 6.7 7.3 1.4 58.3 23.0 5.7 4.1 1.9 34.2 21.0 
Priacanthidae 2.2 0.2 0.0 0.4 9.5 0.0 5.5 
Carangidae 4.4 0.7 1.9 11.4 20.0 5.7 5.0 2.0 39.9 22.0 
Scombridae 13.3 1.6 13.9 206.2 26.0 0.0 5.5 
Stromateidae 0.0 4.5 2.9 0.5 7.7 23.8 20.0 
Balistidae 6.7 0.7 0.7 9.4 18.0 0.0 5.5 
Diodontidae 2.2 0.5 3.5 8.8 17.0 0.0 5.5 
Teuthidida 68.9 22.3 61.4 5,766.9 29.0 37.1 5.3 35.2 1.502.6 28.0 
Octopodida 4.4 0.5 0.8 5.7 15.0 2.9 0.2 0.5 2.0 15.5 
Unidentifiable crustaceans 8.9 13.9 1.9 140.6 25.0 28.6 9.9 1.2 317.5 25.0 
Stomatopoda 13.3 9.1 0.3 125.0 24.0 42.9 14.9 1.2 690.7 26.0 

Amphipoda 0.0 4.5 2.9 0.2 0.0 0.6 12.5 
Undentifiable Natantia 2.2 0.4 0.1 1.1 11.0 2.9 0.2 0.0 0.6 12.5 
Cerataspis monstrosa 2.2 1.1 0.1 2.6 13.0 0.0 5.5 
C petiti 0.0 4.5 2.9 0.2 0.0 --0.6 12.5 
Sicyonia brevirostris 0.0 4.5 5.7 0.7 0.1 4.6 18.0 
Caride a 0.0 4.5 2.9 0.2 0.0 0.6 12.5 
Unidentifiable Reptantia 0.0 4.5 2.9 0.7 0.0 2.0 15.5 

Scy//aridea 2.2 0.2 0.0 0.4 9.5 0.0 5.5 
Diogeninae 2.2 0.7 0.0 1.5 12.0 22.9 6.3 0.2 148.9 23.0 
Raninidae 17.8 13.9 0.3 252.8 27.0 28.6 23.1 1.2 695.0 27.0 
Dromiidae 4.4 0.9 0.0 4.0 14.0 8.6 1.4 0.1 12.9 19.0 
Unidentifiable Portunidae 2.2 p 3.4 0.4 8.4 16.0 0.0 5.5 
Portunus spinicarpus 4.4 3.2 1.9 22.4 22.0 0.0 5.5 
P. say/ 0.0 4.5 2.9 0.7 0.1 2.3 17.0 
Salpida 2.2 8.0 0.5 18.7 21.0 0.0 5.5 
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Spearman Rank Correlation Coefficient (Fritz, 1974); Kendall Rank Coefficient (Bray 

and Ebeling, 1975); and Pearson Product-moment Correlation Coefficient (Goodall 

1973). The first two require no assumption of normality with regard to the distribution 

of the two predator species, whereas the latter does. Cailliet and Barry (1978), who 

compared the three methods of analyzing diets that have different distributions of prey 

items, found that the Spearman and Kendall correlation coefficients are somewhat 

unpredictable when there are 1) a large number of ties, 2) a considerable nonoverlap of 

prey items, and 3) high prey richness and evenness (i.e., diversity). They felt that the 

Pearson method was best. Although our data have a fairly low richness and evenness, 

there are relatively few ties (2 for yellowfin and 3 for blackfin) and there is a fairly good 

overlap in the diets. For these reasons all three methods of measuring diet similarity are 

probably appropriate. Qualitatively, both species feed extensively on epipelagic and 

mesopelagic fishes and invertebrates. Eleven of the 28 food categories occurred in the 

stomachs of both species, and 6 of the 10 most important categories to blackfin also 

ranked in the top 10 for yellowfin. The obvious conclusion is that both species have 

similar diets when they occur together off the coast of North Carolina. Statistically, 

however, the correlation coefficients were all non-significant at the 0.05 ( 0.344; 29 df) 

level. The correlation coefficients were Spearman: 0.2273 Kendall: 0.1451; and Pearson: 

0.2273. 

COMPARATIVE DIETS BY PREDATOR SIZE 

Differences in stomach contents by fish size may of course be attributable merely to 

foe availability of food in the environment, but they may also be attributable either to a 

change in food preference, or to the ability of the predator to capture and swallow 

certain organisms as it increases in size. Our objectives of comparing diets by tuna size 

were to determine if near-surface feeding was related to tuna size and to ascertain if basic 

changes in the diets occurred as the fish grew larger. 

Different studies throughout the world's oceans generally suggest that as tunas grow 

larger, the diet changes. Reintjes and King (1953) reported that the overall high 

occurrence of crab larvae, stomatopod larvae, squid and juvenile fishes indicates a 

preference by Pacific yellowfin tuna for small food items. These authors further explain 

that small tuna feed predominately on crustacean larvae; medium-size fish feed on fish, 

crustacean larvae, and squid; and large yellowfin mainly consume fish and squid. These 

findings were substantiated by Nakamura (1965) and Batts (1972) for skipjack tuna 

whose diets reflected a decline in crustaceans and a subsequent higher percentage of fish, 

as tuna size increased. 

To accomplish our evaluations, we first grouped the fish into size classes (mm FL) 

(Tables 4 and 5). Next, selected food groups - fish, adult fish, juvenile fish, invertebrates, 

squid, larval crustaceans and plants - were established to demonstrate food size (i.e., 

adult fish vs. larval crustaceans) and materials that we believed to be consumed on or near 
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the surface (i.e., floating plants). Contents are presented as percent frequency of 
occurrence (Tables 4 and 5). 

Contents 

Fish 

Adult fish 

Juvenile fish 

Invertebrates 

Squid 

Selected food items consumed by different sized yellowfin tuna, 

expressed as percent frequencies of occurrence 

Fish Size (mm FL) 

501-700 700-900 901-1.100

77.8 81.8 75.0 

5.5 10.9 15.0 

16. 7 12.7 36.4 

77.8 89.1 76.3 

44.4 34.5 56.3 

Larval Crustaceans 38.9 70.9 35.0 

Plants 55.5 32.7 30.0 

Yellowfin Tuna 

Table 4 

> 1.100

73.8 

9.5 

11.9 

85.7 

64.3 

35.7 

14.3 

Size of food items showed little change as fish size increased or decreased (Table 4). 
The three key food categories - adult fish, juvenile fish and larval crustaceans - neither 
steadily increased nor decreased in occurrence as tuna size increased. This finding is 
contrary to that of Dragovich ( 1970), who found that the frequency occurrence of fish in 
stomachs of yellowfin increased with fish size. However, he discovered no relationship 
between squid in the diet and tuna size. In our study, the occurrence of floating plants 
decreased for the larger size classes, indicating that perhaps smaller individuals fed more 
extensively near the surface. 

Blackfin Tuna 

The size of prey items and feeding proximity to the surface appeared to change with 
fish size. As fish size increased, large food items (i.e., adult fish) generally occurred more 
frequently, and small food items (i.e., larval crustaceans and juvenile fish) occurred less 
frequently (Table 5). And, surface feeding, as suggested by the incidental ingestion of 
floating plants, decreased as fish attained larger sizes. 

VOLUMES OF CONTENTS RELATED TO SPECIES AND FISH BODY WEIGHT 

Since the quantity and types of foods ingested by fishes are often converted into 
caloric equivalents for energetics studies, we present frequencies of the range of food 
volumes for the two species (Table 6). The displacement volume for yellowfin averaged 
67.9 ml (72.2 g), compared with 28.6 ml (29.6 g) for blackfin tuna. Volumes of stomach 
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Selected a food items consumed by different sized blackfin tuna, 

expressed as percent frequency of occurrence 

Fish Size (mm FL) 

Contents <500 501-700 701-900

Fish 50.0 57.4 87.1 

Adult fish 0.0 7.4 25.8 

Juvenile fish 50.0 16.7 9.7 

Invertebrates 100.0 90.7 64.5 

Squid 50.0 31.5 25.8 

Larval crustaceans 100.0 66.7 38.7 

Plants 50.0 14.8 9.7 

Table 5 

901-1.100

100.0 

0.0 

0.0 

100.0 

100.0 

0.0 

0.0 

contents of yellowfin and blackfin varied from 0.1 to 745.0 ml and from 0.1 to 257.5 ml, 

respectively. The largest volumes were found in a 40 kg yellowfin and in a 8.8 kg 

blackfin. The volume range for yellowfin from the Pacific was similar, 0.1 to 1,000 ml 

(Reintjes and King, 1953). The extremes in our data were much greater than those 

Table 6 

Frequencies of food volumes by species of tuna 

Yellowfin Tuna Blackfin Tuna 
Volume Range (ml) 

Number Percent Number Percent 

0.1- 10.0 64 32.6 46 51.7 

10.1- 50.0 67 34.2 26 29.2 

50.1-100.0 24 12.2 10 11.2 

100.1-150.0 15 7.7 3 3.4 

150.1-200.0 9 4.6 3 3.4 

200.1-250.0 6 3.1 - -
250.1-300.0 3 1.5 1 1.1 

300.1-350.0 3 1.5 - -

350.1-400.0 1 0.5 - -

400.1-450.0 1 0.5 - -

450.1-500.0 1 0.5 - -

500.1-550.0 - - - -

550.1-600.0 - - - -

600.1-650.0 - - - -

650.1-700.0 1 0.5 - -

700.1-750.0 1 0.5 - -

Totals 196 99.9 89 100.0 
-
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described by Dragovich and Potthoff (1972)- 0.1 to 20.0 for skipjack,, and 0.1 to 

60.0 ml for yellowfin tunas collected off the west coast of Africa. In our study, 

approximately 33% of the yellowfin had food volumes exceeding 50 ml, a proportion 

similar to that of the 29% found by Reintjes and King (1953). By comparison, 

Dragovich (1970) noted volumes of less than 20 ml for 85% of the yellowfin from the 

Atlantic. We found that only 19% of the blackfin, a much smaller species, had contents 

over 50 ml. 

To determine the relationship of volume to fish body weight, we first derived the 

following equation for converting volume in milliliters to volume in grams: 

Vol
g 

= -1.4009 + 1.0846 (Volml), N = 25, r = 0.999. 

Comparisons were then made between estimates of stomach contents and the body 

weights of some of the tunas selected at random. Percentages of food weight to fish 

weight varied from trace ( < 0.002) to 2.02 for yellowfin and from 0.02 to 3.20 for 

blackfin tuna. Only 10% of the yellowfin had contents exceeding l % of fish body weight, 

whereas 20% of the blackfin tuna had contents exceeding this percentage. Usually our 

observations were well below 1 % as were those of Dragovich (1970). 

In summary, yellowfin and blackfin tuna appear to be fast, aggressive predators 

capable of capturing swift, relative large prey. On the other hand, they utilize their gill 

apparatus to strain small, neaMurface items from the water. During feeding, non-food 

materii!ls (inorganic as well as organic) are ingested, probably incidental to normal prey. 

The variability of specific food organisms within the major categories (fish, cephalopods 

and crustaceans) in the diets suggests that tunas are non-selective feeders. This is 

undoubtedly a factor in their wide geographic distribution, and one would expect, 

therefore, for the diets of such well-traveled fish to berather cosmopolitan. 
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Charles S. Manooch III i Diane L. Mason 

BADANIA POROWNA WCZE NAD POKARMEM TU!�CZYKA ZOL TOPLETWEGO 
(THUNNUS ALBA CARES) i TUNCZYKA CZARNOPLETWEGO (THUNNUS A TLANTICUS) 

(PISCES: SCOMBRIDAE) Z ZATOKI MEKSYKANSKIEJ I POLUDNIOWO- WSCHODNICH 
WYBRZEZY STANOW ZJEDNOCZONYCH 

STRESZCZENIE 

Dane pochodzii z 206 tur\czykow :iMtopletwych (Thunnus albacares) i 96 czamopletwych 
(Th.atlanticus), uzyskanych w pol:owach sportowych u wybrzezy poludniowych Stan6w Zjednoczo
nych i Zatoki Meksykar\skiej w okresie od kwietnia 1980 do lipca 1982 r. Zawartosc zol'qdk6w 
przebadano pod kiitem czystosci wystypowania poszczegolnych skl"adnik6w pokarmowych, ich ilosci i 
objytosci. 

Bezkrygowce i ryby wystypowaly w pokarmie tur\czyka :i:Mtopletwego i czamopletwego prawie 
jednakowo (85% i 77%). Wiykszosc bezkrygowc6w pod wzglydem czystosci wystypowania, to 
gl:owonogi (62%) i skorupiaki (52%). Ryby byl:y reprezentowane gl:6wnie przez przedstawicieli 
rodzin: Scombridae - 12%, Ba/istidae - 11,2% i Syngnathidae - 8,2%. Ponadto zwlaszcza tur\czyki 
i6l'topletwe zjadaty rainy material unosziicy siy w wodzie, jak plastyk, pi6ra, plywajqce glony i 
bryly smoly. Bezkrygowce wystypUj<jce u 82% tur\czyk6w czarnopl:etwych (Th. atlanticus) stano
wil:y 77% ilosci skl'adnikow pokarmowych i 31 % obji,tosci masy pokarmowej. Ryby wystypowaty 
u 67% osobnik6w i stanowil"y 26% ilosci skl:adnikow a 6 8% objytosci. Z bezkrygowc6w najczystsze 
byly skorupiaki (67,4% i gl"owonogi 36,0%). Ryby byly reprezentowane gl6wnie przez rodziny: 
Balistidae - l 0,1 %, Trichiuridae -5 ,6% i Carangidae - 4,5%. R6wnie:i czamopletwe tur\czyki zjadal:y 
przypadkowo pl"ywajqce materialy, jak: plastyki, glony morskie. 

Statystyczne por6wnanie diet obu gatunk6w nie wykazalo istotnej korelacji. Og61nie dieta 
tur\czykow :i6Ho- i czarnopletwych jest taka, jak pokarm silnych agresywnych drapieznik6w, oraz 
taka jak pokarm ryb, kt6re odcedzajii przez aparat ftltrowy skrzeli male obiekty wystc;,pujiice przy 
powierzchni wody. 
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Ryby wystypUjl!,ce u 77% i6l:topl:etwego i 67% u czarnopfotwego turiczyka byly gl"ownie 

ml'odszymi lub starszymi larwami wystypujl!,cymi wsr6d pJywajl!,cych kvP Sargassum. Og6lnie 

rekrutowaly si,:! z 23 rodzin. Dorosle Exocoetidae, Scombridae i Syng1111thidae wystypowaly 

sporadycznie u i6l:topletwego turiczyka, podobnie jak Serranidae, Sciaenidae i Stromateidae u 

czarnopletwego. 

U turiczyk6w z6l:topletwych r6znego wieku najczvstsze byl:y: Scombridae (12,2%), Balistidae 

(11,2%), Syngnathidae (8,2%), Diodontidae (5,1%). 53 iol:l!,dkow zawierafo trudne do zidentyfiko

wania szczl!,tki ryb. Ryby kt6re najczysciej wystypowaly u czarnopl:etwych turiczykow byty to: 

Balistidae (10,1%), Trichiuridae (5,6%), Carangidae (4,5%) i Syngnathidae (4,5%). 44,9% iol"l!,dk6w 

zawierafo trudne do zidentyfikowania szczl!,tki. 

Sposr6d mivczakow, niemal wyll!,cznie spotykano u, obu gatunk6w glowonogi. Dwie ich grupy 

byl:y reprezentowane, Teuthidida i Octopodida. Kal:amamice byl:y CZystsze, ilosciowo jak 

objytosciowo, 50,5% i 40,0% u i6ltopl'etwego a 31,5% i 21,5% u czarnopletwego (ilosciowo i 

objytosciowo). 

Skorupiaki, wainy pokarm obu gatunk6w, zajmujl!, drugie miejsce za rybami pod wzglydem 

czvstosci wystvpowania. Oznaczono je u 52% turiczyk6w z6l:topletwych i 67% u czarnoptetwych. 

Przewaialy stadia niedojrzale stadi6w megalopa i g'/aucothoe. U i6l:topletwego byli to przedsta

wiciele: Raninidae (27,5%), Panaeidae (12,2%), Stomatopoda (7,7%), Portunidae (7,1 %) i Dromiidae 

(6,1%). U czarnopletwego najczystszymi byl:y: Stomatopoda (34,8%), Diogeni1111e (16,94%), Rani

nidae (15,7%), Peanaeidae (14,6%) i Dromiidae (12,4%). 

Sam charakter odiywiania Si,:! turiczyka, odcedzanie wody tui przy powierzchni i aktywna pogori 

za wiykszymi organizmami sprawia, ie w pokarmie wystypuj:i r6inorodne skladniki przypadkowo. 

Turiczyk ioltopletwy zawieral najbardziej r6inorodny zestaw niejadalnych obiekt6w (31,6% przy

padk6w) takich jak: ros!iny (Sargassum, Zostera, Thalassia i Spartina), pi6ra, bryl:ki smol:y i plastyki. 

Obce ciala spotyka si,:! u czarnopletwego turiczyka tylko w 15, 7% przypadkow, stanowil!, je: Sargassum, 

Zostera i plastyki. Sargassum spotykane bylo w iol:l!,dkach pel:nych (26,5%) i wystypowafo zwykle u 

ryb lowionych w P6l:nocnej Karolinie. 

Wskainiki wzglvdnej wartosci (IRI), kt6re stanowi<J po-l<jczenie objytosci pokarmu, czystosci 

wystypowania i ilosci poszczeg6lnych skl:adnik6w w pokarmie wykazujq, ze bezkrygowce stanowi:i 

powaine irodlo poiywienia dla obu gatunk6w. W pierwszym rzvdzie S<J to kalmary dla z6lto

pletwego a nieoznaczone ryby a po nich kalmary dla czarnopletwego. 

R6:i:nice w pokarmie zaleil! w duzej mierze od dostypnosci pokarmu w srodowisku ale istnieje 

niewl!,tp!iwie i znaczna preferencja drapiezcy w stosunku do ofiar. 

Wielkosc sktadnik6w pokarmu turiczyka ioJ-topletwego wykazuje minimalne zaleznosci w 

stosunku do wielkosci drapieicy a w diecie wystypuj<J zar6wno dorosle ryby jak i mlodociane a takie 

larwy skorupiak6w a wiyc drobnych zwierzl!,t. Natomiast u czarnopletwego w miary wzrostu ryb 

zaznacza siy przewaga wi,:!kszych skfadnik6w tj. dorosl:ych ryb. 

Poniewai ilosc i rodzaj pokarmu wchlanianego przez ryby Sl\ czysto przeliczane na wartosci 

ka!oryczne w badaniach energetycznych, wobec tego przedstawiamy zakresy objytosci pokarmu dla 

obu gatunk6w. Objytosci tresci ioll!,dk6w wynosz<J srednio 67,9 ml (972,2 g) dla i6J:topl:etwego i 

28,6 ml (29,6 g) dla czarnoptetwego, a zakresy obj,:!tosci zmieniaj:i odpowiednio w granicach od 0,1 

do 745,0 ml i od 0,1 do 257,5 ml. NajwivkSZl\ objytosc tresci znaleziono u turiczyka ioltopletwego 

wail!,cego 40 kg i czarnopletwego 8,8 kg. W niniejszych badaniach co najmniej 33% turiczyk6w 

iottopl:etwych mial:o objytosc tresci pokarmowej przekraczajl!,Cl\ 50 ml. 

Podsumowujl!,c mozna powiedziec, ie turiczyki z6lto- i czarnopletwe Sl\ drapieinikami zdolnymi 

do chwytania szybkich, stosunkowo duiych ofiar, ale z drugiej wykorzystuj,i sw6j cedz:icy aparat 

skrzelowy do pobierania i znacznie mniejszego pokarmu z w6d przypowierzchniowych. Gl'6wnym 

pokarmem Sl\ ryby, gfowonogi i skorupiaki. Og6!nie mo:i:na przyj:ic, ie ich spos6b odiywiania nie 

wykazuje duzej selektywnosci, co wpl:ywa zapewne tez na ich szeroki zasiyg wystypowania. 
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CP ABIDITEJibH!:lE HCCJIE,!(OBAHM.fi KOPMA TYHD;A lKEJITOJIACTOBOro (THUNNUS 
ALBACARE S) l1 TYHD;A qEPHOJIACTOBOfO ( THUNNUS A TLAN TICUS) 
( PISCESc SCOMBRIDAE) 113 MEKClllililiCKOro 3AJIHBA H JDI'0-3AIIA,llHOro 

IIOBEPElKbH CIIIA 

PE3lOME 

HccJie,n;oBaJIH 206 JKeJITOJiaCTOBb!X ( Thunnus albacares) H 96 qepHOJiacTOBbl.X 
(Th. at lan t i cus) TYH1'0B, IIOJIY'!SHHb[J( H3 CIIOPTHBHb!X O TJIO BOB Ha TeppHTOpHH 
rol!!Horo rro6epelKbR CIIIA H MeKCHKaHCKoro 38JIHBa B rrepHo.n; c anpeJIR 1980 .n;o HIDJIH 
1982 rr, B co.n;epl!CHMOM l!CeJiy,n;KOB HCCJie,n;oBaJIH qacTOTY !IpHCyTCTBHH 
KOpMOBb!X KOMIIOHSHTOB, a TaKlKe HX KOJIH'!SCTBa H Oo�eMhl, 

BecII03BOHO'!Hhle H phl6a npHcyTCTBOBaJ!H B KOpMe JKeiTOJiaCTOBOro TYH1'a B !IO'!
TH O,llHHaKOBbl.X KOJIH'!SCTBax (85 H 77%). Cpe.n;H 6eCII03BOHO'!Hhl� '!aJ!lS Bcero 
BCTpeqaJIHCb rOJIOBOHOrHe (62%) H paKoo6pa3Hhl6 (52%). Phl6y rrpe.n;cTaBJIRJIH co
OOH rrpe.n;cTaBHTeJIH ceMeHCTB: Scomb ridae - 12% , Balis t idae - 11, 2% H Syn
gnathidae - 8,2%, KpoMe Toro, OCOOSHHO y lK8JITOJiaCTOBOrO TYH1'a Ha6Jiro,n;aJICH 
pasJIH'!HNH, rrJiaBaromHM MaTepHaJI -(nJiacTMacca, rrephR, IIJiaBaromHe Bo.n;opocJIH,rJihl-
6N CMOJ!hl), Becrr03BOHO'!Hhle, rrpHcyTCTByromHe y 82% qepHOJiaCTOBh!X TyH1'0B, co
CTBBJIHJIH 77% o6mero KOJIH'!SCTBa KOpMOBb!X KOMIIOHSHTOB H 31% o6mero o6�eMa 
KOpMOB, PN6a !IpHCYTCTBOBaJia y 67% oco6eJi H COCTaBJIRJia OHa 26% o6mero KO
JIH'!eCTBa KOMIIOHSHTOB H 60% o6�eMa KOpMa, Cpe.n;H 6eCII03BOHO'!Hb!X '!aJ!lS Bcero 
BCTpeqaJIHCb paKoo6pa3Hhle (67,4%) H roJIOBOHOrHe (36,0%), PN6hl rrpe.n;cTaBJIHJIH 
COOOH rJiaBHhlM o6pa30M npe.n;cTaBHTeJIH ceMeHCTB: Balistidae - 10,1% ,  Tri-
chiuridae - 5,6% H Carangidae - 4, 5%, B JKeJiy,n;Kax qepHoJiacTOBhlX TYH1'0B 
Haxo,n;HJIHCb TaKl!Ce CJIY'!BHHO IIJiaBaromHe MaTepHaJihl: IIJiaCTMacca, MOPCKHe Bo.n;o po
CJIH, 

Ha OCHOBaHHH CTaTHCTH'!SCKOr-o cpaBHSHlfR ,n;HeThl OOOHX BH,n;OB TYH1'a He ycTa
HOBJieHO 3HB'!HMOH KoppeJIR1':!!H, B o6meM ,n;HeTa lKeJITO- H qepHoJiaCTOBhlX TYH1'0B 
RBJIReTCH xapaKTepHOH ,llJIR CTporo arpeccHBHhlX XHmHHKOB, a TaKl!Ce ,llJIR KOpMa phl
Ohl, KOTopaR OT1'elKHBaeT qepes �HJ!hTPOBhlH arrnapaT lKa6p MeJIKHe o6�eKThl, rrpH
cyTCTByromHe npH ITOBepXHOCTH BO,llhl, 

PN6a rrpncyTCTByromaR y 77% l!C8JITO- H 67% qepHOJiaCTOBhlX TYH1'0B rrpe.n;cTaBJIHJia 
co6oJi rrp��.n;e Bcero JIH'!HHKH paaHoro B03pacTa, Haxo.n;HmHecR cpe.n;n rrJiaBaromnx 
KO'!eK Sargassum H rrp;rna,n;JieJKamHe K 23 ceMeHCTBaM, BspocJihle: Exocoetidae , 
Scombridae H Syngnathidae BCTpeqaJIHCh HeperyJIRpHo y JKeJITOJiacToBoro, TaK 
KaK: Serranidae , Sciaenidae H Stromateidae y qepHoJiaCTOBoro TYH1'0B. 

Y pa3JIH'!HhlX IIO B03pacTy lK6JITOJiaCTOBhlX TyHnoB qame Bcero BCTpe'!aJIHCb: 
Scombridae (12,2%), Balistidae (11,2%), Syngnathidae (8,2%), Diodonti
dae (5,1%). B 53 lKeJiy,n;Kax HaxO,n;HJIHCb HeH,n;eHTH�ll1'HPOBaHHhle OCTaTKH phl6hl. 
y qepHOJiaCTOBhlX TYH1'0B '!Bm7 Bcero BCTpeqaJIHCb: Balistidae ( 10' 1%)' Tri -
chiuridae (5,6%), Carangidae(4,5%) H Syngnathidee(4,5%), HeH,n;eHTHWH1'H
poBaHH�e ocTaTKH YCTaHOBJI6HO .n;JIR 44,9% JKeJiy,llKOB, 
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Y o60HX Bli,l(OB cpe,l(H MOJIJIIDCKOB BCTpeqa.JIHCb noqTH HCKJIIDqHTeJibHO roJIOBO-

HOrlie, npe,l(cTaBJJ,!BmHe co6ol1 ,!(Be rpynm1: Teuthidida H Octopodida Ka.Jib-

Maphl BCTpeqa.JIHCb qanie y :m:eJITOJiaCTOBoro TyHI,a KaK no KOJillqecTBY TaK !ii no 

o6�eMy (50,5% Ii 40,0%), a y qepHoJiaCTOBoro COOTBeTCTBeHHO 3l,5% ll 2l,5%. 

PaKoo6pa3Hhle - Ba:m:HeHmHH KOpM o6oHX BH,l(OB - 3aHHMaIDT BTopoe MeCTO 3a phl-

60H no qacToTe rrpllCYTCTBHH. Hatt,l(eHO liX y 52% lK6JITO- H 67% qepHoJiaCTOBh!X 

TYHD;OB, IlpeBOCXO,l(CTBO Hl\,H!!Jlli H6C03peBmlle CTa,J\llli megalopa ll galucothoe, 

y :m:eJITOJiaCTOBOro TYHD;a 6hlJJH 3TO npe,l(CTaBHTeJIH: Raninidae (27,5%), Panaei

dae (12,2";6), Stomatopoda (7,7%), Portunidae (7,1%) H Dromiidae (6,1%). 

y qepHoJiacToBoro TyHu;a q8.llle Bcero BcTpeqa.JIHCb: Stoma topoda ( 34 ,8%), Dio-· 

geninae ( 16, 94%), Raninidee ( 15, 7%), Peaneeidae ( 14, 6%) H Dromiidee 

( 1 2,4%), 
H3-3a CaMoro xapaKTepa nHTaHHH y TYHD;OB, T,e. OTD;6J!tliBaHliH BO,l(hl rrpii no

aepXHOCTli Ii aKTliBHOH noroHH 3a 60JibmHMll opraHH3MaM, B KpoMe BCTpeqaroTCH 

- pa.3JlliqHh!e, c.11yqat!Hhle KOMnoHeHThl, Y JKeJITOJiaCTOBoro Tynu;a Ha6JIID,l(aJICH HaH6o-

Jiee ,l(liqlqJl!!pl!!HD;lipOBaHHh!H COCTaB Hec�e,l(06HhlX o6�eKTOB (31,6% cJiyqaeB TaKHX

Ka:K: pac TeHHH ( Sa rgassum , Zos te ra, Thalassia H Spartina ) rrepbH, rm,16hl 

CMOJ!hl H I!JiaCTMacca), Y qepHOJiaCTOBOro TYHD;a DOCTOPOHHHe B6ll\6CTBa, BCTpeqa

JI!!Cb rrpHMepHo ,!(JI.a 15,7% cJiyqaeB Ii rrpe,l(cTaBJIHJili co6ott: Sargassum , Zostera
l! 1macTMaccy, Sargassum BcTpeqa.Jio·c1, B rroJIHhlx :m:e.11y,l(Kax ( 26, 5%) l! npHcyT

cTBOBa.JIO 06h!qHO y phl6hl !!3 JIOBJIH B CeBepHOH KapOJIHHe.

IloKa3aTeJIH OTHOCHTBJ!bHOH u;eHHOCTH IRI npe,l(CTaBJIHBillHe co6ott COB,l(l!HBHHe 

o6�eMa KOpMa, qacTOThl rrpllCYTCTBliH Ii KOJIHqecTBa OT,l(eJJbHhlX KOMlIOHeHTOB B 

KOpMe noKa3aJIH, '!TO 6ecn03BOHO'lHh!e - 3TO cepb83Hh!H liCTO'lHliK KOpMa ,l(JIH 

o60HX Bli,l(OB. y JKeJITOJiaCTOBoro TyHu;a rrepBoe MeCTO 3aHHMaroT KaJlbMaphl, a y 

qepHOJiaCTOBOro - Hl!!H,l(eHTllqJHD;lipOBaHHaH pb!6a H saTeM KaJibMaph!, 

PasJIHqHH B KOpMe B 60JibillBH CTeneHH saBHceJIH OT ,l(OCTYDHOCTH ,l(aHHoro KOP

Ma B cpe,l(e, HO Ha6JIID,l(aJIOCb TaKJKe 3Ha'lHTBJibHOe rrpeHMymecTBO• Xlill!HHKa K :m:epT

BB, 

BeJrnqHHa KOMIIOHeHTOB KOpMa y JKeJITOJiaCTOBOro TyHu;a B H83Ha'lliT8JlbHOH CTe-

pb!6a H MOJI0,!(8JKh, a TaKJKe Jlll'lHHKli paKoo6pa3HhlX, T,e, MBJ!KliX J!tllBOTHh!X, Tor

,l(a KaK y qepHOJiaCTOBoro TyHu;a no Mepe yBeJIH'leHHH BOapacTa phl6h! Ha6JIID,l(a

JI0Cb rrpeBOCXO,l(CTBO KOMITOHeHTOB KOpMa 60Jibillero paaMepa, T.e. B3pOCJIOH pb!-

6hl. 

BB!!,l(y Toro, '!TO KOJIJ!qecTBO !! Bl!,l( KOpMa yrroTpe6JIHBMOro phl60H 

reTHqecK!!X liCCJie,l(OBaH!!H cocTaBJIHIOT B rrepecqeTe Ha KaJIOpllHHyro u;eHHOCTI,' B 

HaCTOHII!eH pa6oTe rrpe,l(CTaBJieHhl npe,l(BJ!hl o6�8MOB KOpMa ,l(JIH o60HX Bl!,l(OB TyH

�a. Co,l(eplKliMOe lK6JIJ,l(KOB y lK6JITOJiaCTOBOro TYHD;a COCTaBJIHJIO B cpe,l(HBM 67,8MJI 

(972,2 r) !! y qepHoJiaCTOBOro - 28,6 MJI (29,6 r), a KOJie6aH!!H o6�eMOB co-

CTaBJIHJ!li npe,l(eJihl 0,1 - 745,0 MJI !! 0,1 - 257,5 MJI COOTB6TCTB8HHO, 

DOJlbillOH o6�8M CO,l(BplK!!MOro· JKeJiy,l(Ka Ha6JIID,l(a.JICH y lKeJITOJiaCTOBoro TYHD;a Be

COM B 40 Kr !! y qepHoJiaCTOBOro - BBCOM B 8,8 Kr. B rrpOBB,!(8HHh!X llCCJIB,!(0-

BaHBHX no KpahHeH Mepe 33% meJITOJJaCTOBh!X TYHD;OB liMBJIO CBhlille 50 MJI CO,l(ep-
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Ha OCHOBaHHl! npoBe'AeHHh!lC HCCHeAOBa.HHH ycTaHOB�eHo , qTo xeHTO- H qepHOHa

CTOBhle TYH�hl 3TO XH�HHKH, cnoco6Hhle HOBHTb CKOpOCTHhle, OTHOCHTeHbHO 60Hb

mHe �epTBhl, HO T�e OHi! Il0Hb3YJOTCH �e'AHHbH.blM xa6epH!,!111 annapaTOM A�H YHaB-

Hl!BaHl!H MeHKOro KOpMa 1!3 npl!IlOBepJOIOCTHOH BO'Ahl•. 0CHOBH!,!M KOpMOM HBH.IUOTCH: 

phl6a, roHOBOHOrHe H paKoo6pa3Hhle, B o6�eM cnoco6 Ill!TaHHH He OTHHqaeTCH 

6oHbillOH ceHeKTl!BHOCTbro, 6HarO'Aapn qeMy TyH�OB MOXHa BCTpeTHTb Ha 60HbillOH 

Tepp!!TOpH!!, 
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