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FOREWORD 

Research on fishery re source s of the tropical Atlantic was significantly 
augmented by the establishment in Miami in 1965 of TABL (Tropical Atlantic 
Biological Laboratory). Programs of the laboratory--oceanographic and 
biological- - have concentrated on under standing the tropical Atlantic Ocean 
as a productive system, with emphasis on the commercial species of tuna. 

TABL, during the critical developmental years 1965-67, was under the 
direction of Thomas S. Austin (now director of the National Oceanographic 
Data Center), to whom this circular is dedicated. He was instrumental 
in planning and shaping the course of Bureau research in the tropical Atlantic 
during this important period and was largely responsible for the early suc
cesses of the laboratory in cooperative international oceanographic studies. 

iv 

Carl J. Sindermann 
Director, Tropical Atlantic 

Biological Laboratory 



Figure l.--Thomas S. Austin, former director of TABL, Bureau of Commercial Fisheries. He became director of the 
National Oceanographic Data Center in June 1967. 
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Bureau of Commercial Fisheries 

Tropical Atlantic Biological Laboratory 

Progress in Research, 1965-69 

Miami, Florida 

ABSTRACT 

The history, facilities, and prograIns of the laboratory are described. The 
developInent of the tuna fishery in the tropical Atlantic Ocean, Inid- 1950 's to 
Inid-1960's, is discussed. Condensed cruise reports of the research vessels 
GeroniIno and Undaunted are included. 

INTRODUCTION 

TABL (Tropical Atlantic Biological Lab
oratory) of the Bureau of COInInercial Fish
eries is approaching the end of its 4th year of 
operation in MiaIni and its lOth year of ex
istence as a Bureau research unit. A nUInber 
of the prograIns initiated while the laboratory 
was located in Washington (1959-65) have Ina
tured and produced significant scientific infor
Ination; other, newer prograIns are rapidly ap
proaching this status. It seeInS useful and 
relevant, therefore, to docuInent and SUInIna
rize the history and scientific results of a 
decade of Bureau research in the tropical 
Atlantic Ocean. 

FroIn the outset, Inajor research eInphasis 
of TABL has been on Atlantic tunas and re
lated oceanography. Understanding has been 
Inaterially advanced in both these research 
areas by the laboratory's prograIns and by 
cooperative international prograIns in ocean
ography of the tropical Atlantic. The following 
pages sUInInarize SOIne of our iInportant find
ings, presented against a background of people 
and facilities that Inade the research possible. 

We have seen during the past few years, 
and particularly in 1969, the eInergence of a 
significant new U.S. purse seine fishery for 
tunas in the eastern tropical Atlantic. We 
think there are possibilities for further tuna 
fishery developInent in the western tropical At
lantic. Such fisheries can be Inaterially aided 
by the existence of knowledge about stocks, 
population size, distribution, Inigrations, etc.-
all of which are the concern of T ABL. 

This year (1969) is significant als 0 in that 
the International COInInission for Conserva
tion of Atlantic Tunas has COIne into exis tence, 
through ratification of the Atlantic Tuna Con
vention by the required nUInber of fishing na
tions. The obvious continuing role of T ABL in 

these Inajor developInents can be an e c t 
and challenging one. 

In addition to its own research acti I 
this laboratory has participated m th 
panding ocean activities in southern Flo 
A large tract of land on Virginia Key 
island on which the laboratory is locclted 
been designated by local public officials 
oceanographic park, with occupancy lirr 
to organizations involved in research, ed 
tion, and developInent in Inarine scien 
Designation of the University of MIa 
Ros enstiel School of Marine and AtInosph 
Sciences (located adjacent to IABL) a 
Sea Grant Institution offers opportunitle 
strengthen the Bureau's already close 
with that center of excellence in ocean SCle 
Anticipated construction of ESSA's (Lnn 
Inental Science Services AdIninistratlon) 
Atlantic Oceanographic and Meteorolog 
Laboratories adjacent to T ABL, begmmn 
1970, should provide additionalopportumt 
for cooperative research, and wil! signiflca 
increase the nUInber of ocean-or! nt d 
tists on Virginia Key. 

The past, then, has been productive, a 
be seen froIn the following pages, and 
future gives every indication of bemg q 
producti ve. 

THE GENESIS 

At the beginmng of the sixties, a nUIn 
events and circuInstances cOInblned to la 
groundwork for T ABL. Philo oprucall 
Inood of Governrrtent, the SCIentific COInm 
and Inuch of the public fa vored t e advan e 
of scientific research, especially hat d 
toward outer space and the ocean. Co 
nation was widespread over the t sp 
of a world population exp.oslon and 
dling food supply, and deIno raphers re 



Malthus I theory, first expressed in 1798- -that 
populations, when unchecked, increase In a geo
metrical ratio while the means of subsistence 
increase in only an arithmetical ratio. Anum
ber of nations began to direct their attention 
to the problem of how to gage and meet the 
nutritional needs of their future populations. 
The Department of the Interior, dedicated to 
the development and conservation of natural 
resources, was in the forefront of the world
wide effort to discover, augment, and use food 
resources. It devolved upon BCF (Bureau of 
Commercial Fisheries) to aid in the design of 
new programs to assist and improve commer 
cial fisheries of the United States. TABL was 
to form a segment of the broad mosaic of 
scientific investigation of the oceans. 

Realistically, nutritionists the world over 
had already recognized the urgent need for a 
stepped-up production of food, particularly 
animal protein, as a deterrent to starvation 
in many of the developing countries. One of 
the sources of protein that naturally carne under 
close scrutiny was fish, including tuna. Coin
cidentally, fishery experts had concluded that 
the yellowfin tuna stocks in the Pacific Ocean 

might be in precarious balance and the Inter
American Tropical Tuna Commission was 
ready to set catch quotas. Also coincidentally, 
tuna fisheries in the tropical Atlantic Ocean 
had begun to record impressive catches, 
particularly of the valuable yellowfintuna. 

Plans for an investigation of the living re
sources and the oceanography of the tropical 
Atlantic were set in motion as the result of a 
1960 "Sympos i urn on Thunni da e " held in Daka r, 
Senegal. In 1961, BCF Director Donald L. 
McKernan proposed a synoptic "urvey of 
pelagic fisheries in the eastern tropical At
lantic. The same year, the BCFbeganto recruit 
the scientific staff for the tropical Atlantic 
program. Vernon H. Brock was appointed di
rector of the BCF Biological Laboratory in 
Washington, D.C. (the forerunner of TABL). 
which grew out of the Atlantic Fi.':ihery Oceano
graphic Center, established in January 1958 
under the leadership of Lionel A. Walford. 
Plans for a cooperative international investi
gation were expanded a a result of an ex
ploratory meeting of oceanographer in Wash
ington, D.C. in early J 962, and a formal program 
was settled upon by an International Vorking 

lelTA EaUALANT II 
1 - BRACUI 

2 - COMODORO LASERRE 

3-CASCO 

~ - PILLsauRY 

5 - LOMONOSOV 

6 - ZVEZDA 

7 - REINE POKOU 

8 - GERONIMO 

9-ENUGU 

10 - MALASPINA 

11 -OMBANGO 

Figure 2.--Cruise tracks of 11 research vessels that took part in Equalant II voyages, August, September, and October 
1963, in the tropical Atlantic Ocean. The Bracui is from Brazil; the Comodoro Laserre from Argentina; the Casco, 
Geronimo, and John Elliott Pillsbury from the United States; the Mikhail Lomonosov and Zvezda from the U.S .S.R.; 
the Reine Pokou from Ivory Coast; the Enugu from Nigeria; the Malaspina from Spain; and the Ombango from Re-
public of the Congo (Brazzaville). --

2 



. . 

16 

.. ,', 
'K" f 'l .. ", 

.. " .... • 

Figure 3.--The R/ V Geronimo, originally commissioned as an AT A-class (seagoing) Navy tug in 1944, and converted 
into a BCF research ship in 1963. The Geronimo participated in eight major cruises for T A BL. 

Group sponsored by the IOC (Intergovern
mental Oceanographic Commission) of UNESCO 
in mid-1962. The program was subsequently 
adopted at an IOC meeting in September , and 
Vernon Brock was chosen as International 
Coordinator of ICITA (International Coopera
tive Investigations of the Tropical Atlantic), In 
1963 Brock resigned from the BCF to become 
Director of Marine Biology at the University 
of Hawaii and was replaced- -as both director 
of the biological laboratory and international 
coordinator of ICITA--by Thomas S. Austin, 
who had been a member of the planning group 
from 1961. 

The boldly imaginative ICITA represented 
the most ambitious attempt ever made to 
understand the biology and oceanography ofthe 
tropical Atlantic Ocean. Seven nations com
mitted 14 research vessels to the ensuing 
investigation, whose program was divided into 
three correlative e xpeditions - -Equalants I, II, 
and In (fig. 2)--which were carried out in 1963 
and 1964. The Bureau's R / V Ge ronimo (fig. 3) 
was a participant in two of the Equalant sur
veys. (The Geronimo worked under the direc
tion of TABL until her transfer elsewhere in 
1966.) Several of the scientists and technicians 
who worked on the vessel at that time are 
still with TABL at this writing, in 1969. The 

results of the Equalant Expeditions provided 
the equivalent of two seasonal "photographs" 
of the horizontal and vertical distribution of 
the physical, chemical, and biological proper
ties of tropical Atlantic waters from the Tropic 
of Cancer south to the Tropic of Capricorn. 

THE EVOLUTION 

Motivated by the preliminary findmgs of the 
Equalant surveys, BCF expanded its concept of 
scientific coverage of the tropical Atlantic and 
began to consider sites more appropriate than 
Washington, D.C., for the activity. The idea of 
a tropical Atlantic biological laboratory became 
reality in late 1963, when the director of BCF 
Region 2 (St. Petersburg, Fla.) formally re
quested that Florida's Dade County allocate 5 
acres of land on Virginia Key (Miami) to the 
Federal Government, for use as anoceanogra
phic research center. The Congress had 
already appropriated $125,000 for an archi
tectural outline of the planned BCF laboratory, 
pending selection of the site. County officials 
agreed to transfer the land to the Department 
of the Interior a month after the request 'as 
made, and arrangements for the buildin of 
TABL began without delay. A year la er, III 



Figur e 4.-- At dedication ceremonies that marked the opening of T A BL on Virginia Ke y, Miam i, Fla., -- ~ ov. 20, 
1965 -- Oceanographer of the Navy O. D. Waters. addresses the aud ience . Seated on e ither side of Waters, 
(left to right) are: Miami Metro Mayor Chuck Hall, T A BL Director Thomas S. Aus tin, Assistant Sec retary 
of the Interior Stanley A. Cain, President of the University of Miami Henry King Stan for d, and U.S.l\ .R. Chap
lain W. Ivan Hoy. 

(Courtesy of the lvUaml Herald, lvtiami , Fla. ) 

Figure 5.--Carl J. Sindermann (left), present director of T A BL, Albert C. Jones (right), assistant Director 
since 1965. 

N o v ember 19 65, the new laboratory was dedi
cated (fig. 4). 

T A BL remained under the direction of 
Thomas S. Austin until 1967 when he left to 
become director of the National Oceanographic 
Data Center. Albert C. Jones was acting direc
tor for more than a year until Carl J. Sinder
mann assumed the directorship in 1968 (fig. 5). 
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For those readers who have never visited 
TABL, a brief description of the locality 
seems in order. TABL is situated on Virginia 
Key, a county-owned island just offshore of 
Miami, joined to the city by the Rickenbacker 
Causeway (see fig. 35 in centerspread). The 
Straits of Florida lie along the eastern shore 
of the island; Biscayne Bay is on the west. 



Adjacent to the laboratory is Bear Cut Bndge , 
which leads south to Key Biscayne. Ju t acros 
the road from TABL is RSMAS (Rosentiel 
School of Marine and Atmospheric SClences)2 
of the University of Miami; the Miami Seaquar
ium is next door to RSMAS. Within a short dis
tance is the site for ESSA's Atlantic Oceano
graphic and Meteorological Laboratories 
(Department of Commerce). Construction of a 

arine science and technology center for 
Miami-Dade Junior College is scheduled for 
1970 on the island. The TABL research vessel, 

ndaunted, docks a few miles away at a mu
icipal pier in Miami but will be berthed at 

oceanographic vessel facility- -to be 
by ESSA, TABL, and RSMAS--at the 

earby county port, Dodge Island, when con
truction of the port is completed. 

Miami's geographical and climatic 
nvironment--essentially tropical though 150 

miles north of the Tropic of Cancer- -makes 
·t a logical base for the study of marine 
science objectives in the tropical Atlantic. The 

ulf Stream, with its boundless opportunities 
or marine research, passes within sight of 

shore, and small craft and research vessels 
can easily reach the scientifically interesting 

2 Formerly IMS (the Institute of Marine Sciences). 
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TABL director Austin made a proposal that 
bore fruit in early 1969 when civic authorities 
set aside 162 acres of county- and city-owned 
land on Virginia Key as an oceanographic 
park. According to the charter, users of land 
within the oceanographic park " .•. must be 
engaged in an activity for the benefit of the 
public welfare ... directly related to and ac
tively involved in marine science or marine 
technology through education, training, re
search, or development ... The activity of 
the applicant must be compatible with the 
activities of the other members of the marine 
science complex and contribute to the advance
ment of the complex through mutually bene
ficial relationships." 

TABL is a three-story, air-conditioned 
structure made of precast, prestressed con
crete, containing 46,300 square feet of covered 
wo.rk space. Within its two wings are offices, 
research laboratories, a library, two room
sized refrigerators, a 100-seat seminar room 
with motion picture facilities, X- ray and dark
rooms, a fireproof records vault, a data-

. processing center, two controlled environment 
rooms, and a large aquarium room with five 
big fish tanks. Staff and visiting scientists 
generally work in separate two-room suites 
containing an office and a laboratory. The 
laboratories have outlets for compressed air, 
gas, and hot and cold running fresh water and 
sea water. Sea water is pumped through a 
dual-pipe system into the laboratory (500 
gallons per minute) from an intake crib 
submerged in the ocean near Bear Cut. A 
2,500-square-foot building adjoining the lab
oratory contains a large collection of pre
served subtropical and tropical fishes, and 
offices and work space for visiting ichthyolo
gists. 

The physical design of TABLwas predicated 
upon the accomplishment of all its assigned 
duties, with space, facilities, and equipment 
for expansion and adaptation of future pro
grams as needed. This dual philosophy may be 
illustrated by features contained in the ' 
aquarium room- - so far the room has been 
used for the study of small- and medium
sized specimens, but its electrically driven 
hoist and overhead monorail can handle fish of 
large size readily when the need arises. Many 
other innovative features were constructed with 
similar concepts in mind. 

THE STRUCTURE OF THE RESEARCH 
PROGRAM 

From the beginning, the BCF's mandate to 
TABL was broad and many-faceted: anassess
ment of the biology and ecology of the pelagic 

marine food resources of the tropical Atlantic. 
particularly the tunas; the design of programs 
that would increase the total yield of seafood 
products, at the lowest possible cost to U.S. 
commercial fisheries; the extension of as
sistance' through cooperative efforts, to the 
developing nations bordering the tropical 
Atlantic in their search for more and better 
supplies of protein food in nearby waters; 
and the acquisition of the knowledge necessary 
for the development and application of sound 
cons ervation policies for international a swell 
as domestic control of marine resources. 

Initially (in 1965), the scientific work was 
divided into six dovetailing programs, defined 
as follows: 

1. Climax Predators. Study of the biology 
and ecology of fish populations and effects of 
fishing on these stocks. The program con
centrated on marine fish at the top of the food 
chain in the tropical Atlantic, with emphasis 
on the tunas. 

2. Nekton Ecology. Study of the swimming 
sea life that occupies an intermediate position 
in the food chain, with special attention to 
those species that serve as food for tunas. 

3. Zooplankton Ecology. Study of the small 
floating marine life that feeds on phytoplankton 
or other zooplankton. 

4. Primary Productivity. Investigation of 
the first link in the ·food chain--the conversion 
of solar ene rgy and nutrients into living matter 
(photosynthesis ). 

5. Systematics of Fishes. Identification and 
study of taxonomy of fishes, particularly those 
native to the western and tropical Atlantic. 
The preparation of field guides to different 
groups of fishes was part of the programJs 
assignment. 

6 . Physical Oceanography. Study of the total 
environment in which all the links of the food 
chain operate, and how that environment affects 
the separate elements in the chain. 

A reorganization took place in 1967--after 
TABL had gone through its " shakedown" 
phase- - and the scientific operations were re
arranged into four programs: Tuna Fishery 
Biology, Developmental Biology of Fishes, 
Fishery Oceanography, and Systematics of 
Fishes. This structure remained in effect 
until late 1968, when the scope of the Syste
matics of Fishes program was reduced, to 
accommodate a new program devoted to the 
study of calico scallops that had been dis
covered in commercial quantities off northern 

~igure 7.--A general view of scientific and support activities carried on at T ABL. Photo of laboratory off center of 
montage was taken in 1965, just before completion. 
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Florida. Thus the operating pattern in mid-
1969 is: 

1. Tuna Fishery Biology. 

Strives to reach an understanding of the ecology 
and relation to the environment of the tropical 
Atlantic tuna stocks. Inherent in this under
standing is the determination of optimum 
equilibrium yield for efficient fishing. As
sessment of tuna population dynamics is an 
important facet of the program. 

2. Developmental Biology of Tunas. 

Investigates the biology of eggs, larvae, and 
juvenile tunas, with particular attention to 
distribution, growth, and mortality. 

3. Fishery Oceanography. 

Studies the physical, chemical, and biological 
environment in which all links in the oceanic 
food chain operate, and how this environment 
affects the separate elements in the chain. 

4. Calico Scallop Bi.9~ ' 

Studies and determines significant biological 
characteristics of scallop stocks, mainl y off 
the east coast of Florida near Cape Kennedy, to 
estimate sustainable levels of harvesting. 

5. Taxonomy of Clupeoid Fishes. 

Studies the systematlcs of c1upeold flshes 
(herrings, sardines, and anchovies). Maintains 
the T ABL reference collection of marine 
fishes. 

All five programs are discussed in greater 
detail elsewhere in this report. 

Support for the scientific program rests 
with three units - - Marine Services, Technical 
Services, and Administrative Services. The 
Marine Service unit (Gerald L . Hood, marine 
superintendent) is in charge of the operation 
of the research ve sel, and its maintenance, 
staff, equipment, and supplies; the unit is also 
responsible for the operation of TABL's radio 
station K G (fig. 8). which maintains daily 

Figure 8 .--T ABL 's single sideband radio s tation, KAG, has been oper ative since Mar ch 1968 . The 1,OOO-watt, 4-frequency 
coastal station allows contact between T ABL and research vessels many miles away. Theoretically the station can 
reach ships by voice anywhere in the world. KAG ser ves other oceanographic ins titutions in the Florida area. 
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voice contact with the ship. The Technical 
Services unit , which the assistant director su 
pervises, provldes a variety of support serv 
ices for the scientific program. It includes 
the data processing section, which works 
closely with the staff of the computer center 
at the University of Miami , on the conversion 
of data gathered at sea into forms suitable for 
scientific analysis (fig. 9). Unit personnel 
also consists of scientific technicians , a librar
ian, an artist, a technical editor-public in
formation officer, a photographer, secretaries, 
and typists. Willis S. Siferd III is in charge 
of the Administrative Services unit, which is 
responsible for the management of personnel, 
finances, supplies for the laboratory and the 
ship, bookkeeping, clerical work, and mainte
nance. 

TABL employs about 30 scientists, 40 other 
laboratory workers, and 17 crew members of 

the Undaun ed. Dud 
crea:>ed by abo a dOl-en Vt 

and tudent work rs. 

Figure Q.--A portion of the T ABL electronic laboratory. A teehn! tar Is sho t 
depth) "fish," used regularly aboard the resear h \'e sel. Th de\! e at 1 ft of pi 
ing and testing electronic pulses. 
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SCALE IN FEET 
I I 

2 3 4 

Figure lO.--The Atlantic tunas under study at TABL, drawn to scale to show approximate maximum size. 



Atlantic. Until the early 1960's, U.S. fisher
men did not actively seek Atlantic tunas except 
for bluefin tuna (Thunnus thynnus) 3 and rela
tively minor amounts of skipjack tuna (Katsu
wonus pelamis). This restricted production 
did not mean, of course, that other Atlantic 
tuna fisheries did not exist. Albacore (Thunnus 
alalunga) and bluefin tuna have been caught for 
many years on the European side of the Atlan
tic; yellowfin (Thunnus albacares), skipjack, 
and bigeye (Thunnus obesus) tunas, and alba
core have been caught intermittently off Africa 
for a long time; blackfin tuna (Thunnus atlan
ticus) has long been known to South American 
and Caribbean fishermen (fig. 10). From time 
to time in the past, U.S, tuna fishermen have 
taken a moderate interest in these fisheries. 

In the mid_fifties, a dramatic change began 
with the appearance of, first, a surface 
fishery--by trolling and live bait--for yellow
fin and skipjack tunas off western Africa 
mostly by French and Spanish fishermen. Soon 
after, the Japanese began an extensive longline 
fishery that eventually covered much of the 
tropical and subtropical Atlantic Ocean and 
landed great quantities of the deep- swimming 
yellowfin tuna, albacore, and bigeye tuna. U.S. 
tuna fishermen, however, took little part in the 
new fishing activity because most of their 
efforts traditionally were centered in the Pa
cific. 

The rapid expansion of the fishery may be 
illustrated briefly by these statistics: Tuna 
production from the entire Atlantic was only 
180,000 metric tons in 1955 but had climbed 
to 330,000 metric tons by 1964, according 
to figures published in 1966 by FAa (Food 
and Agriculture Organization of the United 
Nations); one exploratory longliner fished in 
tropical Atlantic waters in 1955 compared with 
150 in 1965 (Jones, 19664 ); U.S. tuna seiners 
recorded no landings of tunas from the tropical 
Atlantic in 1955 but caught more than 9,400 
metric tons of yellowfin and skipjack tunas off 
western Africa in 1968. 

When TABL's investigation of the tunas of 
the tropical Atlantic began, a near-vacuum 
existed in terms of availability of a genuine 
body of sound scientific data on the subject. 
Many of our scientists had to start from 
scratch to accomplish the tasks assigned them. 
Records of catches in the vast region under 
study were virtually nonexistent, for instance, 
until the early sixties. The French, Spanish, 
and Portuguese were able to provide only 
sketchy figures on surface fishery catches be
fore 1960; few of the early catch records kept 
by the Japanese 10ngliners that traversed broad 
areas of the Atlantic were available in the 
forms needed for BCF's broad-scale survey 

3 Called "horse mackerel" in the northeastern United 
States. 

4 See "List of T A BL Publications" for detailed infor
mation on scientific papers by TABL personnel. 
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of stocks. Those records that were available 
were not translated from the Japanese--much 
less analyzed- -until a few years ago. A great 
part of what is now an analysis of considerable 
s cope and substance began with the Equalant 
Expeditions and continued on a foundation of 
painstaking "detective" work by TABL sci
entists in cooperation with others. Year by 
year, bit by bit, information was fitted together 
from other BCF laboratories, from FAa, 
from foreign fishery agencies and scientists 
(figs. 11 and 12), from research cruises, and 
from commercial tuna vessels. Now- -in 1969-
even though much work remains, a relatively 
well-defined picture has emerged of the past, 
present, and possible future of the tuna fishery 
in the tropical Atlantic. 

The tropical and subtropical tunas of the 
Atlantic are essentially the same as those of 
the Pacific, with a few exceptions. As in the 
Pacific, the yellowfin tuna is caught in great 
numbers--by long line , purse seine, trolling, 
and live bait fishing. The omnipresent skip
jack tuna also forms a significant portion of 
the Atlantic catch by surface fisheries off 
western Africa. Substantial catches of bigeye 
tuna are made by longline. The albacore, 
though more an inhabitant of temperate waters, 
is highly important to the longline tuna boats 
that move in and out of the tropical Atlantic. 
The bluefin tuna travels seasonally through 
the subtropical waters of the Atlantic in huge 
schools. (Generally bluefin tuna caught in the 
Atlantic are considerably larger than those 
caught in the Pacific. Record weight (rod
caught) for the Atlantic bluefin tuna is 977 
pounds, and the species is thought to reach 
well over 1,000 pounds.) One species of little 
tuna, Euthynnus alletteratus, is plentiful in 
tropical Atlantic waters. The blackfin tuna, 
found only in the western Atlantic (from Cape 
Cod to Brazil), forms the basis for a com
mercial fishery in Cuba. 

Latest available figures indicate that tuna 
production in the Atlantic Ocean accounts for 
about 15 percent of the world catch. In the 
tropical Atlantic, the tuna catches are divided 
between the longline (fig. 13) and surface 
fisheries. The Japanese have done most of the 
longline fishing in the decade 1955-65, but 
their 150- boat fleet (with more than 97 mil
lion hooks) of 1965 decreased to about 75long
liners in 1968, evidently because of diminished 
returns of yellowfin tuna (Wise and Fox, 
1969). Japanese data revealed that the 1955-
67 longline catch in the Atlantic consisted of: 

Albacore Yellowfin tuna Bigeye Others 

Percent 42 38 11 9 

Numbers 9,783 8,697 2,441 2,176 

(thousand fish) 

Total annual landings of tunas from the Car
ibbean are estimated at 28,800 metric tons, 



Figure ll.--G. R. Berrit, director of the ORSTOM (Office de la Recherche Scientifique et Technique Outre- Mer) labora
tory at Abidjan, Ivory Coast, examines "rosette" water sampler aboard the R/V Undaunted in late 1968, on a research 
cruise in west African waters. 
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Figure 12.--F. Poinsard, director of ORSTOM at Pointe Noire, Congo (Brazzaville), discusses oceanic features of the 
Gulf of Guinea with Albert C. Jones (right) asst. director of TABL, aboard the Undaunted in late 1968. 

according to Wise and Jones. Longliners from 
Japan, Venezuela, and Cuba land significant 
quantities of tuna from the Caribbean region. 
Japanese statistics showed averages for their 
longliners of about 10,000 metric tons of yellow
fin tuna per year, 1958 through 1965. Over the 
entire 10-yearperiod, 1956 through 1965,totals 
for all long line catches (as published by F AO 
in 1967) were: 101,160 metric tons of yellow
fin tuna; 21,474 of blue fin tuna; 19,869 of 
bigeye tuna; 12,176 of albacore; and 14,648 
of other species. 

The considerable body of evidence now on 
hand concerning longline catches seems to in
dicate that deepwater yellowfin tuna in the 
tropical Atlantic were subjected to unusually 
heavy fishing pressure for several years 
(1961-65). As stated earlier, a substantial 
number of Japanese longliners have departed 
from tropical Atlantic fishing grounds, and 
other nations- -South Korea, China (Taiwan), 
Cuba, and Venezuela- -have counterbalanced 
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that reduction only partially by adding some 
70 longliners to the fishery. Longline fishing 
also has decreased in recent years in the Gulf 
of Mexico and the Caribbean region. These 
reductions in the total effort by longliners 
have been accompanied by an apparent in
crease in the abundance of yellowfin tuna, 
according to recent analyses. 

Surface fisheries in the tropical Atlantic 
land smaller tunas than the longline fishery, 
but quantities caught have been increasing 
steadily over the last decade. France and Spain 
reported a total catch of about 30,000 metric 
tons of yellowfin tuna in 1966. The major 
increase by these nations came in the late 
1950 's when fishing from French and Spanish 
live- bait vessels began in waters off western 
Africa. Yellowfin tuna forms the largest 
pe rcentage of the catch by far, and is followed 
by skipjack tuna and small amounts of bigeye 
tuna. In 1965 the landings of yellowfin tuna 
from the surface fishery in west African waters 
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were 23,700 metric ton ; In 1966 , 1 ndm 
increased to 2 ,000 metric tons nd e ce 
the 22,500 metric tons caught by Ion 1m . lost 
of the early fishing for urf ce- chooltn 
tunas was by pole-and-line, but m he mld-
1960 's the fishery began to u e einers. By 
1967, seiners made up nearly half he 39-bo 
surface fishery fleet, which by the had as 
sumed a more international character. Fre ch, 
Spanish, and Portuguese fishermen had been 
joined by others from Senegal, Japan, Yu 0 -

slavia, and the United States. Three U .S . 
seiners entered the fishery in late 1 6. after 
quotas set for yellowfin tuna ca t ches in the 
Pacific had been reached; the vessels returned 
after a 65-day voyage with about 1,500 metric 
tons of tuna, composed of 60 percent yello wfin 
tuna and 40 percent skipjack tuna. In late 1968, 
eight U .S . purse-seiners caught just under 
10,000 metric tons of yellowfin and skipjack 
tunas (fig. 14) In about the same percentages as 
in 1967 (fig. 15). Canadian vessels also joined 
the fishery in 1968. In July and August of this 
year (1969), 23 U.S. tuna boats were scheduled 
to stearn toward the fishing grounds in the 
eastern tropical Atlantic. 

The best months for surface fishing for tuna 
off west Africa appear to be from June through 
November. According to data obtained from the 
Pointe Noire fishing fleet, the peak periods for 
seining for yellowfin tuna fall in Septembe l' 
and October. Abundance of pole - caught yellow-
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PROGRE S lli RESEARCH 

To achieve a trul • unified anal)' is of a ub
ject as broad as the ecolog , of pelagic marine 
populations, equal empha~is must be gi\'en to 
studies of biology and studies of oceanography. 
The two ubjects are inextricably interwoven-
students in each discipline originate and ad
vance hypotheses and philosophies that affect, 
directly and indirectly, the theories and con 
templations of the other. TABL's arrangement 
of scientific programs was conceived on the 
basis of just such an interaction. Research 
cruises follow the same pattern of divided but 
complementary procedures. 



-

Figure 14.--The Bold Venture, a U.S. tuna boat, fishing by purse seine in the Gulf of Guinea in the fall of 1968. ElghtU .. 
vessels caught just under 10,000 metric tons of yellowfin and skipjack tunas off west Africa in 1968. Photo was taken 
from the R/V Undaunted. 

Tuna Fishery Biology 

The mission of the Tuna Fishery Biology 
program is to reach a clear understanding of 
the characteristics of the six Atlantic tunas of 
commercial value and their relations to their 
environment. To reach the goals set for the 
program, a host of factors must be considered 
over a long period and an enormous area. Ap
proaches to those factors involve: collection 
and analysis of biological information from the 
tropical Atlantic fisheries and from research 
vessels; study of stock identification and mi
gration; study of tuna forage organisms; and 
consideration of measures designed to deter
mine the potential optimum commercial yield 
of the tuna resources. Work carried on by the 
Tuna Fishery Biology program stresses the 
synthesis of the mass of information gathered 
in past years by scientists, fishermen, and 
other qualified observers. 

Program leader John P. Wise directs the 
activities of six interacting projects: Yellow
fin Tuna Biology, Albacore Biology, Skip
Jack Tuna Biology, Bigeye and Blackfin Tuna 
Biology, Bluefin Tuna Biology, and Tuna Forage 
Biology. 

Important information has been gained from 
analyses of the detailed information published 
by the Japanese about the fishing effort and 
catches of their longline fleet (fig. 17). To date, 
prugram personnel have had published six pa
pers that synthesize the Japanese statistics 
(from 1956 through 1965) into working tools to 
link fishing effort to fishing success. An analy
sis of Japanese data covering long line fishing 
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in the Atlantic for 1966 and 1967 is now m 
progress. The 1956-65 data show that th 
yellowfin tuna catch per unit effort dechned 
gradually to a 10th of the high reached in th 
early sixties (fig. 18). Albacore, the second 
most valuable specles to the longliners, mor 
than doubled in im ortance in the same perlod, 
but by 1965 albacore catches, too, had begun 
to decrease. The Japanese reduced the long
line fishing in 1966 and again m1967 to a pomt 
where the 1967 total effort was simllar to the 
1961-62 average and less than a thud of the 
1965 level. The abundance (catch per urut ef
fort) of yellowfin tuna increased markedly m 
the past 2 yea s in most areas of the Atlanhc. 
The aforementioned declines, as well a the 
subsequent signs of recovery, were predicted 
in several reports by the program staff. 

Another important source for th Tuna 
Fishery Biology program is the information 
obtained from foreign fishery scientists work
ing in the tropical Atlantic, particularly tho 
attached to ORSTOM. Marine biolo 1St Jean
Claude Le Guen (fig. 19). from the ORSTO 
station at Pointe Noire, Congo (BrazzaVille), 
has supplied large quantitie of workin da a 
to program personnel right from th tart 
of the TABL operation; he spen several mo th 
at T ABL in 1967, working on coopera Ive 
studies. Data contributed by such over ea 
contacts have been of mcalculab e value 0 

studies of the surface fisherles (hve balt and 
purse seines) for yel owhn and sklpJack 
in the tropical Atlantic. 

Program person el have prepared nearly Z 
publications, conSl tlng of on mal Clen c 



FI re lS.--YeUowfln tunas (abou[ 130 lbs. each) caught by [he U.s. purse seiner, San Juan, 
In unloaded from [he vessel a[ Abidjan, Ivory Coast, In September 1968--for transship-
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Figure 16.- -Average surface water temperature and 
best fishing areas (July 1968) off the west coastof 
Africa. 
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Figure 17.--Total catch of yellowfin tuna and annual catch 
per 100 hooks by the Japanese longline fleet in various 
regions of the Atlantic Ocean, 1956-1965. 
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papers and translations, related to meth
ods used and species of tuna caught in the 
surface fisheries. Three special informa'! 
documents, which gave detailed information 
about tuna fishing in tropical Atlantic waters, 
were written and distributed (in 1967, 1968, 
and 1969) to members of the commercial 
fishery community. The three reports were 
prepared to answer queries from fishermen 
on species and sizes of tuna available, catch 
figures, the best fishin~ areas by months, and 
the most favorable surface temperatures and 
depths for tuna catches; numerous illustrative 
figures were included. 

In keeping with the importance of catches of 
yellowfin tuna to the tropical Atlantic fleet, 
major emphasis has been placed on investiga
tion of the species over the past few years, 
but other Atlantic tunas have also come under 
close and continual scrutiny by program per
sonnel. The highly valued albacore (the only 
truly "white" meat tuna), though more com
monly found in temperate or subtropical 
waters than in the tropical regions covered by 
TABL research, is an important species to 
Atlantic fishermen. The large and deep
swimming albacore are caught mostly by long
line, but French and Spanish fishermen also 
have a surface fishery for smaller albacore in 
the Bay of Biscay and adjacent Atlantic. A 
major shift in fishing emphasis by the Japanese 
longliners began in 1964, a c cording to Wise 
(1968) - - from good yellowfin tuna grounds to 
good albacore grounds - - because of declines in 
the catch rates of y ellowfin tuna. Albacore 
landings b y the Japanese in t h e A tlantic rose 
from about 600 metric tons in 1957 to more 
than 39,000 metric tons in 1964 . The Albacore 
Biology project collected and a nalyzed data on 
length-frequency and migration for Atlantic 
albacore. On the basis of Japanese data cov
ering longline catch and effort in the Atlantic, 
1957 through 1965, G. L. Beardsley has sug
gested a broad migratory pattern for the spe
cies. 

Project personnel have now completed an 
,analysis of the distribution and relative abun
dance of w hite and blue marlins in the Atlantic, 
also based on Japanese records of longline 
catches. 

As a possible means of identify ing separate 
stocks of Atlantic tunas, skipjack tuna samples 
collected on Undaunted cruises have been sur
veyed for liver esterase variations , under a 
contract with the University of Miami. The 
project, which is based on the hypothesis 
that the biochemical system in skipjack tuna 
livers is inherited by each fish from its parents, 
may shed considerable light on the composition 
of skipjack tuna populations. 

Frank J. Mather III, a scientist on the staff 
of the Woods Hole Oceanographic Institution, 
and recognized expert on bluefin tuna, spent 
the spring of 1968 at TABL where he under
took a comprehensive examination of data on 
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Figure 18.--Estimated catch of yeUowfin tuna, albacore, and bluefin tuna in the Atlantic Ocean 1958- 66, by longline and 
surface fisheries. Data provided by F AO. 

the distribution and migration of blue fin tuna 
in the Atlantic. 

Under a contract between the B CF and IMS, 
a TABL technician spent 10 months in west 
Africa and collected data and samples from 
tunas at several fishing ports from Dakar, 
Senegal, south to M0'lamedes, Angola. The 
sampling program was undertaken to provide 
the basis for an extensive report on the tunas 
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caught commercially In the eastern tropical 
Atlantic (yellowfin tuna, albacore, bigeye tuna, 
skipjack tuna, and little tuna). Factors in
vestigated were: species caught, method of 
capture, size distributions, catch compared 
with effort, and logbook data. Samples of 
various organs were removed from tunas, 
preserved, and returned to either TABL or 
IMS for study. 
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Figure 19.--Jean-Claude Le Guen, biological oceanographer stationed at ORSTOM, Pointe Noire, Republic of the Congo 
(Brazzaville), spent several months working at T ABL in 1966. Much of his study was centered on tuna population dy
namics of the eastern tropical Atlantic Ocean. 
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Figure 20.--Tuna catches by country in the Caribbean region; circular drawings show percentage of Atlantic catch 
compared with world catch, and percentage of Caribbean catch compared with Atlantic catch. 
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Figure 21.--Percentage frequency of occurrence (A) and volume (B), forage species found in stomachs of yellowfin and 
skipjack tunas collected in different areas on various T ABL research cruises in 1965 and 1966. 
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Analyses of the fishery biology of several 
species of tuna found in Caribbean waters 
(fig. 20) were assembled for presentation in 
three papers at the FAa/UNESCO Symposium 
on the Cooperative Investigations ofthe Carib
bean and Adjacent Regions (CICAR), held in 
Curalao in late 1968. 

Investigations centered on the biology of the 
organisms that make up tuna forage depend 
heavily on samples of tuna stomachs collected 
on research cruises. The stomachs are gen
erally removed and preserved immediately 
after capture of the fish, and later the contents 
are separated and analyzed at the laboratory. 
To date, about 3,000 stomachs have been 
processed- -mostly from yellowfin and skip
jack tunas caught in the Atlantic surface fish
ery (fig. 21). Analyses of stomach contents 
have been quantitative and qualitative, by the 
volumetric and the percentage occurrence 
methods, and results suggest that both species 
of tuna are indiscriminate pelagic feeders. 
Although the food of skipjack tuna (168 groups) 
and of yellowfin tuna (176 groups) consisted 
of a wide variety of organisms, only a limited 
number of species were prominent in number 
and volume. Examination of stomach contents 
of tunas (fig. 22) has also revealed that the 
tunas often can serve as collectors of juvenile 
specimens of their own species: 500 juvenile 
scombrids identified in collections of mate
rial from stomachs of larger tunas have been 

Developmental BlOlogy of 

edge of the distribution and 
and young stages is indirec 
presence of the adult - and 
therefore, lead to the requlred 
Furthermore, the natural 
populations are greatest 
stages. 

The program received Its impe u 
from the Equalant survey th 

Figure 22.--coments of the stomach of an ll-ib. s ipj c tun. con I tin" primml 
other fish and a few cephalopods and crustae ns. The rna" at rl ht of p rore Is food 

21 



10' 

IATSUWOIIUS PEUM'S 
• Present 0 Absent 

eQUALANT II 

• • • . , ..0. 
o 0 

10. : 

'" 

30' 

• 
• 

o 

• 

• • • • 
• 0 

o 
o 

Figure 23.--Distribution and relative abundance of larval 
skipjack tuna, Equalant I and Equalant II. 

Atlantic Ocean in 1963 (fig. 23). The analysis of 
distribution and abundance of tuna larvae col
lected on the surveys was the first step 
in the investigation of Atlantic tuna eggs, 
larvae, and juveniles. Results were better than 
expected, good enough to confirm the belief 
that the tropical Atlantic was rich in the com
mercially important yellowfin, skipjack, and 
bigeye tunas. In intervening years, TABL 
research vessels made smaller, more de
tailed surveys designed to answer ques
tions posed by the Equalant results and 
collected mounting quantities of fish samples 
for study. 

The goal of the program is to inve stigate 
the biology of a tuna population before it is 
subjected to commercial fishing. Within that 
goal, attempts are made to (1) determine the 
envi ronmental requirements and tole ranc e s of 
the eggs and the larval and juvenile stages, 
(2) estimate spawning in a population by study
ing adult gonads and numbers of eggs and 
larvae in the environment, and (3) support 
estimates with detailed information on growth 
and mortality rates of eggs, larvae, and juve
niles. 

Program leader William J. Richards super
vises the activities of three projects: Distri
bution and Abundance of Tropical Atlantic 
Tunas (on the basis of collections of eggs, 
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larvae, and juveniles). Identification of Tropi
cal Atlantic Tuna Eggs and Larvae by Hatching 
and Rearing Studies, and Reproduction and 
Fecundity of Tunas. The program is also 
charged with the design and scientific mainte
nance of TABL's aquarium rooms, which are 
used for rearing fish larvae. 

The first project involves the study of fish 
eggs, larvae, and juveniles in plankton col
lected by research vessels that work over 
broad areas of the tropical Atlantic and by 
scientists who sample local waters (fig. 24) 
and examine stomachs of fishes and seabirds. 
The organisms in these materials are identi
fied, and subsequent a n a 1 y s e s are pre
pared on the distribution of the animals 
collected, particularly the tunas. Taxonomic 
studies are a necessary part of all such 
identifications, which must be species spe
cific. 

It is interesting to consider that sea birds-
one of man's most ancient fish-finding aids-
also have proved helpful to the TABL tuna 
developmental program. The stomachs of terns 
collected near the Straits of Florida contained 
considerable numbers of juvenile tunas, most 
of which were readily identifiable to species. 
A study of these stomach contents showed 
that terns collected in 1967 in the Dry 
Tortugas, Fla., consumed a large quantity 
of juvenile blue fin tuna, evidently from 
nearby areas. 

Two basic approaches are used to solve 
identification problems. The first is the classi
cal approach in which identification proceeds 
backwards from the adult, and study is concen
trated on characters common to adults and 
larvae or juveniles. In the second approach, 
identification proceeds forward- -from ferti
lized eggs obtained from known parents, to 
adult stages. The first, or classical, approach 
has been used almost exclusively on tuna 
identifications (fig. 25). The identification of 
tuna eggs, larvae, and juveniles has been 
particularly difficult because the young stages 
of tunas and tuna)ike fishes (the scombrids) 
are morphologically similar and hard to 
collect. Until it is possible to distinguish the 
seven kinds of tuna larvae, investigation of tuna 
populations in the western Atlantic cannot be 
complete. Recent studies of internal mor
phology, however, have revealed im
portant differences among genera of tuna 
larvae. 

A study has been completed and published 
(Simmons, 1969) on the reproduction and 
fecundity of skipjack tunas collected in the 
eastern and western Atlantic Ocean, 1964- 67. 
The work was based on examinations of 
ovaries from 537 fish. Similar studies are 
either in progress or planned for other species 
of Atlantic tunas. 

A member of the Developmental Biology 
of Tunas program visited Puerto Rico in late 



Figure 24.--A biologist in the Developmental Biology of Fishes program retrieves a plankcon net from the oc an. 
are suspended from a long dock at the rear of the laboracory. 



Figure 25.-- A BCF biologist retrieving larval fish from a glass aquarium in the hatching and rearing laboratory of the 
Developmental Biology of Fishes program. (The larvae are not visible in the photograph.> 

1968 to sample tunas from eastern tropical 
Atlantic landings. Samplings included 1,000 
lengths of yellowfin, skipjack, and bigeye 
tunas, and the preservation of 100 gonads and 
10 stomachs from tunas. Earlier in the year, 
the same biologist visited Bimini, the Bahamas, 
during the annual Bluefin Tuna Tournament 
and sampled bluefin tunas caught by sport
fishermen. 

Studies of the distribution and relative 
abundance of larval tunas collected in the 
tropical Atlantic during Equalants I and II 
have been completed and published; informa
tion has been presented on the biology of 
tunas at several international and national 
symposia; a hypothesis on yellowfin tuna 
migrations in the eastern Gulf of Guinea will 
soon be published in the ORSTOM series; 
and three data reports have been published 
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by program personnel, covering distributions 
of tuna larvae collected on three TABL re
s earch cruises. 

Hatching and rearing studies figure promi
nently in the developmental research program 
and appear to offer the most promising method 
yet evolved at TABL for determining charac
teristics of growth stages. Project personnel 
have successfully reared- -from egg to juvenile 
stages--about 30 species of fish including, 
in 1968, the commercially important thread 
herring, Opisthonema oglinum. Two rearing 
efforts were capped by outstanding success 
last June when ocean- caught tuna eggs were 
hatched and the larvae reared beyond the 
yolk- sac stage and kept alive for as long as 
20 days--for the first time in the history of 
marine biology, as far as is known. Several 
hundred fertile tuna eggs were collected off 



Miami Beach in a mixed catch of plankton, 
but the species to which the eggs belonged 
was not known at the time. After the eggs had 
been placed overnight in laboratory tanks , 
200 of them hatched into larvae later identified 
as little tuna. Most of the larvae lived for 
almost 2 weeks (or about 10 days beyond the 
yolk-sac stage), and six survived beyond 14 
days. In a similar experiment several days 
lateT, 1,000 tuna eggs hatched but most sur
vived for only a few days; one of the fish lived 
for 20 days. At the end ofthe two experiments, 
project scientists not only were able to dis
tinguish tuna eggs from others - -the eggs were 
of a specific size, the oil globule was light 
amber, and the distribution of pigment on the 
embryo was distinctive -. but they had pre
served samples of growth stages from egg to 
juvenile tuna (fig. 26). 

Such rearing studies also contribute greatly 
to knowledge of the factors that affect the 
survival of larvae, important because most 
fishery biologists believe that the y ear-class 
strength of any population depends on lar val 
survival. The TABL rearing experiments indi
cated that survival rates improved when the 
larvae were supplied with carefully selected 
and sized food organisms. Early in larval 
life, the fish fed on small organisms measur
ing less than 100 microns; in midlarvallife, 
the appetite changed abruptly to organisms 
of 500 microns; and on the basis of research 
now in progress, another abrupt change may 
take place at the end of the midlar v al life 
and the fish may eat even larger organisms, 
including other fish larvae. 

Part of the Developmental Biology program 
is devoted to the evaluation of equipment and 
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methods used in field sampling of fish popula
tions a n d the preservat ion of sample . The 
staff has developed various material fo he 
as s i s tance of field inve s tigator s includin : 
instructions on how to identify specie of 
marine life; procedures to be followed in the 
collecting and preserving of variou organ. 
samples of tiss ue, and whole specimens; and 
containers of spe cial design for the delivery 
of living spec imens to the laboratory. 

Fishery Oceanography 
The principal goal of the Fishery Oceanog

raphy program is to supply a description of 
the phys ical, chemical, and biological environ
ment (in t he lower trophic levels) of the fishes 
under investigation by TABL. The description 
is meant to form the basis for (l) a model In 

spac e and time of the distribution of the fishes 
in terms of the changing environmental con 
ditions in oceanic waters, (2) an ecological 
study of the fishes, and (3) a study of the 
trophic-level dynamics for the prima ry and 
secondary levels. 

In the eastern tropical Atlantic, studies of 
fisher y oceanography have been concentrated 
off the west African coast from Dakar in the 
north to Angola in the south, with major effort 
in the Gulf of Guinea and south to Angola. 
Study in the western tropical Atlantic has 
extended as far south as Rio de Janiero. 
Brazil, with emphasis on the Caribbean and 
the region surrounding the southern Lellser 
Antilles. 

M n st of the investigations underU.ken by the 
prog ram have been centered on the ecology 

. . .. 

Figure 26.--The drawing is of an ll-day old larval little tuna, Euthynnus allerteratus, which was res red from Q e 
under artificial conditions at T ABL. The eggs were collected in the Straits of Florida off Miami Beach on June 1 , 19 9. 
The specimen used by the artist was killed for study on July 1. Of interest are the red pigment cells, lch appear 8 

gray dots along spine and lower Jaw. 
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of tunas of the tropical Atlantic Ocean and 
the Caribbean Sea, but the same studies can 
be applied to any species of fish in any part 
of the world ocean. The construction of a dis
tributional model for commercially important 
fishes is most useful if the determinations 
are of ecological significance as well as 
statistical significance. Accordingly, it is 
necessary--when dealing with such highly 
mobile species as the tunas - -to relate their 
distribution to the broad and varied conditions 
found over wide stretches of the ocean, rather 
than to the necessarily circumscribed data 
obtained at individual oceanographic sta
tions. 

The interrelated but varied support projects 
that fall under the direction of Acting Program 
Leader J. Frank Hebard (Merton C. Ingham 
was in charge until June 1969) are: Interaction 
of Marine Nutrient Complexes, Sea Surface 
Surveillance, Primary Productivity, Zooplank
ton Distribution in the Tropical Atlantic, and 
Chemical Methodology. 

On the basis of data from research in 
the eastern tropical Atlantic, four oceanic 
features that have bee n studied closely 
are: 

1) The Angola Dome, which was described 
in detail by Mazeika (1967) as a cold-water, 
subsurface dome that occurs off Angola during 
the southern hemisphere summer. The doming 
action causes deep, nutrient-rich water to 
rise near the surface and results in incre ased 
productivity in the waters around the dome. 
The possible effects of the productivity a,P
parently correlate closely with high catches 
of tuna "downstream" from the Angola Dome, 
according to Beardsley (1969). 

2) The Berrit Front, named after one of the 
French investigators who first detected the 
feature, has been shown to be related to the 
distribution of yellowfin tuna along the African 
coast between the equator and Angola (lat. 
150 S.). The front, a region of strong tempera
ture gradient (it includes the 240 C. sea
surface isotherm used to locate the frontal 
position), is established near the equator 
during the southern hemis'phere winter and 
near Lobito, Angola, during the summer 
(fig. 27). 

Preliminary analysis of data collected on 
two 1968 cruises confirmed the general re
lation between the distribution of tuna and the 
position of the front but showed that the front, 
at least during its transition between northern 
and southern pos itions, is more diffus ethan 
anticipated. It was apparent, though, that the 
tunas were on the warm side of the ther
mal gradient (yellowfin tuna at greater 
than 240 C.; skipjack tuna at greater than 
20 0 C.). 

3) The Mauritanian-Sierra Leone Front, 
which may also affect tuna distribution, is 
found along the northwest coast of Africa be
tween Cap Blanc and Cap Roxo (fig. 28). The 
front, as represented by the 240 C. surface 
isotherm, is at about lat. 100 to lIoN. during 
January-April, and between lat. 190 and 21 0 

N. during July-September. It is in relatively 
rapid motion between the two extremes in 
other months, according to G. R. Berrit, 
1961 (Cah. ORSTOM (Office Rech. Sci. Tech. 
Outre-Mer), Sere Oceanogr. 13: 715-727) and 
Mazeika (1968). Preliminary studies at TABL 
have suggested a close relation between the 
mean monthly percentage frequency of up
welling winds above 10 knots, and the latitudi
nal position of the 240 C. sea-surface isotherm. 
Additional cruises will be necessary to es
tablish whether a connection exists between the 
front and tuna populations. 
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4) Seasonal upwelling (a wind-induced off
shore transport of deeper water) was evident 
to observers on three TABL cruises in 1964 
and 1965 along the coasts of Ivory Coast 
and Ghana. Wind data collected during the 
cruises were used at TABL to test the hypoth
esis that wind-driven upwelling was respon
sible for the oceanic conditions observed in 
the northwestern Gulf of Guinea. Results in
dicated that the phenomenon is a seasonal 
manifestation that takes place in July-October 
and is supplemental to the year-round up
welling induced by currents. 

Program personnel have produced eight pub
lished documents--atlases and papers--that 
define oceanographic and biological conditions 
in the Gulf of Guinea. One extremely valuable 
contribution that resulted from the 1964-65 
research in west African waters was the pub
lication by the American Geographical Society 
in 1968 of the atlas, "Mean Monthly Sea 
Surface Temperatures and Zonal Anomalies 
of the Tropical Atlantic," by Paul A. Mazeika. 
The area covered by the atlas is from lat. 
20 0 N. to 20 0 S.,. and from the African coast 
in the east to long. 60 0 W. and the South 
American coast in the west (fig. 29). Original 
temperature data were contained on 2.25 
million punch cards stored at the National 
Weather Records Center, Asheville, N.C. An 
informal atlas that described thermocline 
depths in the Gulf of Guinea was distributed 
to fishermen in 1968. An atlas of biological 
conditions in the northwestern Gulf of Guinea 
(from Geronimo cruises 3, 4, and 5) was 
published in 1968. Being prepared for publica
tion is a monthly wind atlas for the eastern 
tropical Atlantic, in which more than 600,000 
observations were used to determine the 
percentage winds by direction and velocity 
for 50 rectangles of latitude and longitude. 
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waters of northwestern Africa with mean monthly percentage frequency of upwelling winds above 
10 knots in three 50 squares. 

In the western tropical Atlantic, cruises 
by the two TABL research vessels entailed, 
altogether, well over a year of ship's time, 
and concentrated on the association of skip
jack and yellowfin tunas with environmental 
features. Large schools of tuna, spotted during 
repeated spring and fall cruises (particularly 
in waters west of St. Vincent Island and in the 
northern Grenadines), seemed to coincide with 
high primary productivity and large zooplank
ton biomass. Bathythermograph data collected 
during the first two cruises (1966) revealed 
turbulent cyclonic eddies in the Caribbean 
west of the southern Lesser Antilles. These 
eddies may have caused an increase in pro
ductivity in the area and therefore tended to 
concentrate tuna schools, according to Ingham 
and Mahnken (1966). Differences were striking 
between the waters to the east and those to 
the west of the archipelago, in their patterns 
of current and color, and the transparency 
of the water. A third survey of the same 
region in the fall of 1966 found large tuna 
schools again, but the downstream eddy system 
was not as pronounced as it was earlier in 
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the year. The St. Vincent area is being re
investigated now--in mid-1969 --but data are 
not yet available. 

Investigations on two cruises off the north
east coast of Brazil ("the bulge") disclosed 
an extremely complex and turbulent system 
of water flow, seemingly different from the 
wedge-shaped divergence often shown on 
charts that define movement of the South 
Equatorial Current. 

Location of oceanic features through the 
study of pictures received via APT (automatic 
picture transmis sion from satellites) equip
ment aboard our research vessel is routine. 
TABL oceanographers hope that data received 
from satellites may provide synoptic coverage 
of features in the areas under investigation, 
such as sea-surface temperatures, concen
trations of phytopiankton and zooplankton, and 
even the distribution of tuna schools. 

One of the projects of the Physical Oceanog
raphy program (begun in 1967) is the study 
of surface currents of the Caribbean through 
the use of drift bottles and " ships of oppor
tunity." The project was given unexpected 
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Figure 29.--Average sea-surface temperature in the western and eastern tropical Atlantic Ocean in March (from 
Mazeika, 1968). 

impetus through the donation of 20,000 glass 
bottles by the Miller Brewing Company. Mem
bers of a local high-school marine biology 
club volunteered to add sand, a card imprinted 
in four languages, and a seal to the bottles 
(fig. 30). 

From 1967 through mid-1969, about 7,000 
bottles were released from TABL's research 
vessel, and from FAO vessels, U.S. Coast 
Guard cutters, and merchant ships. Areas of 
release included the Florida Straits, the 
Caribbean Sea, the northeast coast of South 
America, the west coast of Africa, and (three 
bottles) in regions near Antarctica, Returns 
of cards from the bottles average about 15 
percent of the bottles released. Finders are 
sent letters of appreciation, informed of date 
of release and the assumed path of travel by 
the bottle, and rewarded with a BCF fish 
recipe booklet. 

The routes taken by bottles have been par
ticularly illuminating in the southern Lesser 
Antilles and the Caribbean Sea (fig. 31). 
Routes of drift, which have helped greatly 
in studies of a divergence immediately east 
of the Grenadine Banks during a portion of 
the year, seem to indicate that the southern 
extension of the divergence enters the Carib
bean through a passage between Grenada and 
Trinidad, and that--contrary to existing liter
ature on the subject--the northern extension 
flows north on the Atlantic side of the Antilles 
Arc. In the western Caribbean, drift routes 
have helped to define eddies in the Gulf of 
Honduras and along the north coast of Panama. 
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Merchant ships, whose regular schedules 
take them through the major passages of the 
Antilles Arc, agreed to collect water samples 
for TABL on a continuing basis. TABL per
sonnel at first designe d and constructed a 
simple, inexpensive sea-surface sampler 
cap able of obtaining data on temperature and 
salinity. Later the ar rangement was modified 
by the installation of a tempe rature telemeter 
in the sea-water intake of the s h ips. Now 
most of t h e data donated by merchant ships 
are gathered in this fashion rather than from 
"c;wer the side" samples. Since 1967, obser
vations on temperature and salinity in the 
passages of the Antilles have been made on a 
twice a month bas is, with additional help 
from various oceanographic field stations 
nearshore in the Caribbean (fig . 32). Results 
indicate that variations in temperature and 
salinity are different between the northern 
(St. Croix) and southern (Tobago) regions. 
In the north, temperature and salinity varia
tions reached 3 0 C. and 1 p.p.t. (parts per 
thousand) respectively; in the south the fluctua
tions were 10 C. and nearly 4 p.p.t. 

TABL's studies of primary productivity 
are directed at consideration of the various 
mechanisms that produce the primary organic 
matter of the sea and how numerous environ
mental factors affect such mechanisms. The 
ultimate aim of the project is to predict times 
and p lac e s of abundant production of 
phytoplankton (plant life), which marks the 
beginning of the formation of commercially 
important food from the sea. The process, 



Figure 30.--Members of the Coral Gables High School (Florida) Marine Biology Club helped fill 10,000 drift bottles 
when the drift project began in 1966. 

generally referred to as the marine "food 
chain" or "food pyramid," begins with phyto
plankton, the pastureland of zooplankton 
(minute animal life); zooplankton, in turn, 
forms the food supply of small fish; small 
fish become forage for larger ones; and so 
on, to the top of the chain, which includes 
species of commercial value to man. Origi
nally TABL's approach involved measurement 
of the uptake of radioactive carbon by phyto
plankton (nearly 1,000 samples in the Atlantic 
Ocean and the Caribbean Sea) collected at 
various depths and then incubated on the deck 
of the research vessel (fig. 33). Later the 
collection of data on plant pigmentation and 
phytoplankton cell counts was added to sampling 
routines. Still more recently, measurements 
of biochemical and physiological elements 
became part of the primary productivity proj
ect. Examples of current experiments are:. 
comparison of the rate of production and 
excretion of organic compounds by marine 
phytoplankton; determination of the rate of 
increase of protein, nucleic acid, carbohy
drates, fats, and various enzymes in natural 
populations of marine phytoplankton; use of 
autoradiographic techniques for measuring the 
standing crop of marine phytoplankton; study 
of the significance of the uptake of radioactive 

30 

carbon in darkness by marine phytoplankton; 
and selection of phytoplankton species within 
the food chain that are significant to marine 
organisms of commercial importance. 

The study of the distribution of zooplankton 
follows two paths: estimates of biomass and 
the distribution by species. Biomass estimates 
are made from the displacement volume of 
each sample and reported in milliliters per 
1, 000 cubic meters. Such estimates provide 
details on the standing crop of zooplankton 
at time of sampling but none on the dynamics 
or turnover rates. Biomass volumes have 
shown a positive relation to upwelling, par
ticularly along the northwest coast of Africa 
(near Sierra Leone), along the coast of the 
Gulf of Guinea (Ivory Coast and Ghana), along 
the coasts of Venezuela and northern Honduras , 
and in the Caribbean Sea west of the southern 
Lesser Antilles. Although biomass data do 
yield valuable information about total amounts 
of food in a given area, the information is 
regarded as extrinsic to a degree--since 
TABL's main interest is in tuna--unless and 
until more is known about a relation between 
the biomass and the selectivity (or "prefer
ences ") of larval tunas. (Put in a highly 
simplistic context: If, for instance, a re
searcher should find quantities of vigorous 
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Figure 3l.--A BCF oceanographer calculating speeds of drift bottles. Typical drift bottle and enclosed card are sho~'-" 
propped against bulletin board. 

larval tunas again and again living in a 
conununity heavily populated by other species 
minute enough to serve as prey for the larval 
tuna, he can assume--if he finds the other 
species in tuna stomachs--that the tunas 
thrive on a diet composed of their smaller 
neighbors.) Project personnel believe the best 
approach is to study those zooplankton species 
most frequently found in association with larval 
tunas, in the hope that gaps will become 
progressively narrower and exact associations 
can be confirmed between tuna larvae and 
their natural forage. On the basis of the large 
quantities of zooplankton collected on Equa
lants I and II, the association analyses so 
far completed- - on tuna larvae, copepods, and 
chaetognaths--have defined five species as
sociations that show distributions related 
to geographic are a s in the tropical At
lantic. Those distributions are: cosmopoli
tan, southern- cold water, bathypelagic, central 
tropical, and coastal tropical. A former project 
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leader in the Physical Oceanography pro
gram completed and published (in 1969) a 
study of p rim a r y organic production and 
zooplankton standing stock in the tropical 
Atlantic. 

Another phase of the program is the testing 
and development of devices that can collect 
samples of plankton at peak efficiency. The 
necessity for quantitative measurements of 
the zooplankton community is well known, but 
data on volumes of water filtered by commonly 
used samplers have been at times difficult 
to calculate, and repeated evaluation has been 
necessary to solve attendant problems. Ex
perimentation involving the hydrodynamics of 
collecting nets and the placement of flow
meters began early in TABL's history and 
has continued. Personnel involved in this 
series of experiments have discussed- -in six 
published or ready-to-publish papers-
designs, filtration efficiencies, speedoftowing , 
flow patte rns (ins ide and in front of the nets), 
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Figure 32.--Thousands of drift bottles have been released to waters of the tropical Atlantic Ocean by TABL vessels and 
others. The card inside the bottle tells in four languages how finders may return the card to T ABL. The figure shows 
drift patterns of bottles released in F ebruary-March 1967 from Undaunted cruise 6701 (Caribbean region), as plotted 
from r e turned cards. 

avoidance, sample condition and sample es
capement , t owing characteristics , and stretch
ing of n e t mater i al during tows. In addition, 
an annot a ted b ibliography of zooplankton 
sampling devices developed since the cruises 
of H.M.S . Challenger in 1873 is well underway. 
Two member s of the program have developed 
a modification of t h e plankton volume gage for 
use aboar d s h ip , a description of which has 
been published (Tashiro and Hebard, 1969). 

The chemi cal methodology project furnishes 
the analyti cal data on chemical properties 
of sea water- -mostly salinity, oxygen, and 
phosphate. P a r t of the project's responsibility 
is the develop m ent of new and improved tech
niques for de t ermining chemical concentra
tions in s ea w a t er. Such techniques contribute 
to the most precise possible description of the 
physical and biological environment. The proj
ect ranges over a broad spectrum of chemical 
experiment ation t h at has resulted in: signifi
cant improvements in t h e estimation of phos
phate in sea w a t er ; i n c reased knowledge on 
the source of er rors in indu c t i v e salinometry 
(fig . 34), which l ed to a new technique for 
reducing bubble forma t ion; a simple , inex
pensive method (for labo ratory use) for de
termining salinity b y diffe r e n t ial weighing; and 

the development of a technique for determining 
the "salinity equivalent" in fresh well-water. 
The project is now devoting major attention 
to the nitrate cycle of the sea. Work continues 
on the histochemical aspects of a biological 
preservative developed to meet the problem 
of color loss in specimens fixed in formalde
hyde and alcohol; application has been made 
for a patent covering the process; and a de
scription of the process is being prepared for 
publication. 

The Calico Scallop Biology Program 

The newest of the TABL programs springs 
from investigations begun in earlier years by 
the BCF Exploratory Fishing bases at Pasca
goula, Mis s., and St. Simons Island, Ga. In 
January 1960, the BCF-chartered research 
vessel, Silver Bay, discovered a largepopula
tion of calico scallops on grounds covering 
about 1,200 square miles near Cape Kennedy, 
Fla. The beds lie at depths between 15 and 
30 fathoms, and extend along more than 200 
miles of the Florida coast, roughly from 
St. Augustine south to below Fort Pierce 
(fig. 36). 
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Figure 33.--Correlation between uptake of carbon-14 and physical oceanographic features, on the basis of data collected 
during Equalant II (August, September, early October 1963). Areas of high uptake off Gabon and Senegal are associated 
with seasonally migrating thermal fronts. Carbon-14 uptake is high along Liberia and Ivory Coast, also an area of up
welling. A thermal anticline exists along the equator during the season indicated. 

The calico scallop, an inhabitant of warm 
temperate waters, is found along the south
eastern coast of the United States, in the Gulf 
of Mexico, and as far south as Brazil. Calico 
scallops, so called because of the mottled 
appearance of their shells, are closely related 
to bay scallops (fig. 37), but yield larger 
quantities of edible Ineat owing to an unusu
ally large adductor muscle. The discovery of 
plentiful stocks of calico scallops may be of 
great significance once full production is 
achieved, particularly in view of the reduced 
U.S. landings of scallops in recent years. If 
the potential yield from the Cape Kennedy 
source--which some BCF personnel have es
timated at more than 300 million pounds of 
meats per year--is realized, the fishery could 
become one of the most valuable in the United 
States. Five vessels equipped with newly de
veloped devices for mechanical shucking began 
dragging on the calico scallop grounds in 1969, 
but results were only fragmentary at the time 
of writing. 

A study of the life history of calico scallops 
began in late 1968 at TABL, under the leader
ship of Thomas J. Costello. The purposes of 
the program are to (1) determine time of 
spawning, (2) study larval development, (3) de
termine time and space variations in spat 
setting, (4) establish methods for age deter
mination, (5) determine growth rates, and (6) 
study mortality. 
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Scallop specimens are taken monthly from 
the Cape Kennedy grounds to establish time of 
spawning. P reliminary work indicates that 
c c lor of the f resh gonads varies with the 
degree of sexual maturity, as determined from 
histological sections, and may be used in the 
field to determine time of spawning. 

Adult scallops were induced to spawn in 
aquariums; the larvae, which were fed cultured 
phytoplankton, survived to the veliger stage 
(in which the shell and foot are de v eloped). 
Observations were made of the characteristics 
and the development times of eggs and larvae 
during the 5 days of survival. Descriptions of 
larvae from this and future rearing experi
ments will be us eful in identification of larvae 
in plankton colle ctions. 

To determine age and growth , live calico 
scallops were captured, marked, placed in 
cages, and returned to their natural enviro
ment in 12 fathoms , off Cape Kennedy. The 
object of the experiment was to establish 
whether scallops form growth rings on their 
shells at regular time intervals. Results ob
tained were similar to those repo:r:ted for cer
tain other mollusks, i.e., clear sculptured 
ridges formed on the shell as size increased. 
The results of the study, though not conclusive, 
suggest that not more than one growth ring is 
added per day (fig. 38). 

Preliminary observations s u g g est that 
predators and parasites cause substantial 



Figure 34.--A TABL chemist runs salinity analyses on the portable inductive salinometer at the laboratory. The salino
meter is also used aboard the Undaunted. 
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m.ortalities. Scallops held in cages were drilled 
by gastropods and attacked by starfish. Fouling 
of scallops by m.any m.arine organism.s often 
prevents com.plete shell closure and m.ay 
facilitate predation. In addition, parasites that 
infest scallops m.ay affect the reproductive 
organs. 

Taxonomy of Clupeoid Fishes 

A few m.onths ago, the m.ore broadly based 
System.atics of Fishes program. was revised, 
to becom.e the Taxom.ony of Clupeoid Fishes 
program.. As such, the program. concentrates 
its investigations on the com.m.ercially im.port
ant clupeoid fishes of the western Atlantic 
area -- herrings, sardines, anchovies, and the 
like. Program. Leader Frederick H. Berry has 
devoted his efforts to augm.enting the program.'s 
already im.pressive collection of clupeoid 
fishes. He has received hundreds of new speci
m.ens collected from. other system.atists and 
biologists stationed throughout the tropical 
Atlantic region (fig. 39). The program. will 
attem.pt to resolve a num.ber of questions con
cerning the exact identities of certain clupeoid 
fishes found in the western Atlantic, the Gulf 
of Mexico, and the Caribbean Sea. The program. 
has been working for som.e tim.e on a field 
guide to som.e 40 species of clupeoids from. 
those areas. 

The System.atics of Fishes program. was 
originally established at the BCF Biological 
Laboratory at Brunswick, Ga., but becam.e 
part of the TABL research com.plex in 1965. 
The program.' s fundam.ental aim. was to study, 
com.prehend, and clarify the taxonom.y and re
lationships of m.arine fishes. Strong em.phasis 
was placed, naturally, on those species with 
actual or potential com.m.ercial im.portance in 
the western Atlantic. Knowledge was lacking 
or inadequate for m.any of the several thousand 
species of m.arine fishes of the tropical and 
subtropical Atlantic Ocean. The program.'s 
m.ain concerns, therefore, were to im.prove the 
knowledge of the taxonom.y of those species , to 
uncover principles of m.orphology and ontogeny 
that would assist in studies of early develop
m.ent and life history, and to provide m.eans for 
ready identification of various fishes. 

Two fish fam.ilies cam.e under close scrutiny 
on a worldwide basis: the clupeoids and the 
carangids (jacks, scads, pom.panos, ... ) (fig. 40). 
The clupeoid studies included description of a 
new species of bait fish (the Marquesan 
sardine); rediscovery of the striped herring off 
Venezuela; reanalysis of the western Atlantic 
thread herrings, scaled herrings, and Spanish 
sardines; and a revision of the Am.erican 
"bloodIes s clupeoids" (pristigasterids) . The 
carangid investigations dealt with the descrip
tion of a new species of m.ackerel scad and 
com.parative analysis of the other three Atlan
tic species of the genus; the m.orphology and 

ontogeny of the rainbow runner; reanalysis of 
the four species of the m.oonfishes from. the 
eastern Pacific, the western Atlantic, and 
eastern Atlantic; a diagnosis of the nine species 
of jack crevalles of the world; an analysis of 
the 23 species of pom.panos of the world; and 
study of cottonm.outh jacks. 

Soon after System.atics personnel were trans
ferred from. Brunswick, a m.ajor part of the 
accum.ulation of the Atlantic m.arine fishes that 
had been collected over a long period was also 
transferred to Miam.i. 

Since 1965, the TABL fish collection has 
been expanded by about 25 percent through the 
addition of specim.ens collected by TABL re
s earchers and donated by other m.arine science 
establishm.ents. The collection now is very 
pos sibly the largest and m.ost varied as sortm.ent 
of clupeoids and carangids in existence. Mem.
bers of theprogram.have collectedm.anyspeci
m.ens on research voyages to the Gulf of 
Guinea, Honduras, the Caribbean region, and 
in waters between Florida and the Baham.as. 
Additionally, the program. leader acquired 
hundreds of specim.ens from. the Indian Ocean 
on a trip to India in 1966. The collection is of 
value not only to TABL researchers but to 
other ichthyologists and biologists throughout 
the world; an exchange of specim.ens on a re
ciprocal basis has existed for som.e tim.e be
tween TABL and other establishm.ents and 
workers. 

Two additional fie ld guides - - one on the ca
rangid fishes of the western Atlantic, and on e on 
the clupeoids of the 'Indian Ocean- - are being 
prep ared. 

The array of subjects i mrestigated by the 
program. over the years is too diversified to 
discuss at length, but in addition to studies of 
the clupeoids and carangids, research has in
cluded: a review of the eastern Pacific hakes ; 
study of the m.acrourid rattails , w ith a revision 
of eastern Atlantic form.s; study ofthe taxonom.y 
and ontogeny of the deepsea Giganturiform.es; 
and study of species of searobins , needlefishes , 
filefishes, triggerfishes , croakers, boarfishes, 
and others (fig. 41). 

For part of 1968, the program. leader in
vestigated the culture of Florida pom.pano , in 
cooperation with IMS and the Miam.i Seaquari
um.. Juvenile pom.pano were successfully reared 
in specially constructed pom.pano ponds near 
TABL, and results of the experim.ent were 
highly encouraging. 

A new zoogeographical concept was advanced 
by System.atics personnel, based on studies of 
the distribution of arm.ored searobins and other 
fishes, to wit, that the Antillean region acts as 
a barrier to the northward dispersal of m.any 
South Am.erican m.arine fish species. The 
barrier consists of water tem.peratures, cur
rents, bottom. types and habitats, and bottom. 
topography com.bined with extrem.e depths. The 
transition zone between the South Am.erican and 



Figure 35.-- An aerial view of Virginia Key, Miami, Fla. Miami Beach can be seen at top left of picture; the Atlantic 
indicate: (1) site for the Marine Science Technology Center, Miami-Dade Junior College; (2) the Miami Seaquarium; 
Atmospheric Sciences (formerly the Institute of Marine Sciences), University of Miami; (5) TABL. The collection of 



Ocean is at top of photo, Biscayne Bay is at bottom. Bridge at right spans Bear Cut and leads to Key Biscayne. Numerals 
(3) site for the ESSA Atlantic Oceanographic and Meteorological Laboratories; (4) the Rosenstiel School of Marine and 
scientific establishments is called "The Virginia Key Marine Science Complex." 
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Figure 36.--The calico scallop beds along the east coast 
of Florida. TA BL, in Miami, is about 125 miles south 
of Fort Pierce. 

BAY SCALLOP SEA SCALLOP CALICO SCALLOP 

Figure 37.--Comparative sizes of shells of commercially valuable scallops. Left, the bay scallop, Argopecten irrad-
ians; middle, the sea scallop, Placopecten magellanicus; right, the calico scallop, Argopecten gibbus. --
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CALICO SCAllOPS 
ESTIMATED AGE BY GRO,WTH RING NUMBERS 
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Figure 38.--Calico scallop shells, with growth measurements indicated • 

• 

the Antillean faunas is believed to be on the 
slopes of the submerged banks extending from 
Jamaica to northern Honduras. The new con
cept differs from the previous belief that the 
current-aided northward movement of fishes 
from the Caribbean into the Gulf of Mexico 
and the Straits of Florida is unrestricted. 
Evidence in support of the concept was on the 
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Figure 39.--Various species of clupeoid fishes studied 
by T ABL systematists, including herrings, sardines, 
and anchovies. 

basis of intensive study ofthe pelagic, shallow
water, and deep-water bottom organisms that 
inhabit these regions. 

The program also has been concerned with 
guidance of the research of 10 students during 
the past 3 years. This instructional work has 
helped the students I progress andhas produced 
data of value to the program. 
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Figure 40.--Various species of carangid fishes studied by TABL systematists including jacks, scads, and pompanos. 
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Figure 41.--Various species of fishes studied by T ABL systematists, including snappers, flatfish, stargazers. 
searobins, butterflyfish, and angelfish. 

RESEARCH VESSELS AND CRUISES 

It is axiomatic that the progress of research 
in a fishery-oceanographic laboratory leans 
heavily on data collected by research vessels. 
The two BCF vessels assigned to investiga
tions of the tropical Atlantic Ocean- - the Un
daunted and the Geronimo- -have logged, in 
total time and distance, 1,557 days and about 
200,000 miles on 27 research cruises. Both 
ships and their crews helped immeasurably 
to gather the prodigious amounts of data needed 
for TABL's research program. 

Originally commissioned in 1944 as anATA
class (seagoing) Navy tug, the Undaunted was 
converted into a BCF research vessel in 1965. 
The Undaunted is 143 feet long, with a 34-
foot beam and a l2-foot draft; speedis 10 to 12 
knots, and cruising range is about 5,000 miles 
(fig. 43). The ship is equiped for live-bait 
fishing and for bottom and upper -level trawling, 
as well as for oceanographic observations at 
varying depths. She carries an STD (salinity
temperature-depth) system (2, l87-fathom cap
ability) for measuring characteristics of sea 
water, a 25-channel data acquisition system, 
and an automatic picture-transmission re
ceiver for use with space satellites on broad
scale oceanography. Aboard the vessel are: 
laboratories for chemical analysis, general 
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biology, and electronic equipment; a liVe-bal 
tank capable of holding 2,000 pounds of fish; 
and two single sideband radio transmitter for 
contact with the home laboratory's radio sta
tion and for rapid transmission of data from 
ship to shore. Quarters include six state oom 
for scientists and nine cabins for crewmember 
- -total accommodations for 25 people. 

By mid-1969, the Undaunted had spent almost 
900 days at sea and traveled 115,000 mIle on 
19 research cruises for TABL and 4 for 0 her 
laboratories. She has touched por 1ll Berm da 
and the Bahamas, in many Canbb an area , 
in South America, Africa, and in the PaCifiC. 
Almost all of 1968 was spen 1ll ater off 
west Africa on two cruises; In spn g of 9 9 
the Undaunted joined the BOMEX (Barbados 
Oceanographic and 1eteoroiogic 1 E pecll Ion) 
flotilla in the West Indies to participa e 1 e 
2-month environmental study of au-sea mter
action in cooperation wi h a number of 0 h T 

Government agencies. Theodore M. Sore e 
is the captain of the Und~~. 

The Gerommo (fig. 44), 1 

Undaunted, was commi -sioned a a BCF T -

search vessel i 19 3 and 0 ked for e TOp

ical Atlantic program ou of a hI O. D. 
then .. 11ami, from ha 'ear m d-
when she wa" ran~fer.ed 0 BCF 
cal Laboratory a Ga ve on T . T 
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Figure 43.--The TABL research vessel, Undaunted. The ship has traveled 115,000 miles on 19 research cruises for 
the laboratory. 

spent 657 days at sea and traveled about 
85,000 miles on eight cruises in the tropical 
Atlantic. 

The following condensed cruise reports 
portray the wide variety of data gathered on 
Laboratory cruises. Minor shakedown or equip
ment testing cruises are not listed. 

Cruises for BCF Biological Laboratory, 
Washington, D. C., 1963-65 (pre-TABL): 

GE (Geronimo) Cruise 2, July-October 1963. 
- - Participant in Equalant II expedition to the 
Gulf of Guinea, off western Africa. Oceano
graphic and biological stations were occupied 
offshore from Cape Three Points (Ghana) 
south to the mouth of the Congo River. In 
cooperation with the Guinean Trawling Survey, 
the ship trawled the bottom on the Continental 
Shelf between Cape Lopez and Pointe Noire. 
It searched for pelagic fish along the Con
tinental Shelf between Cape Three Points, 
Ghana, and Cape Palmas, Liberia; scattered 
schools of small yellowfin tuna were seen but 
abundance was not great. A seamount was dis
covered at lat. 140 38' S., long. 50 13' E. , 
and its height was 1,300 fathoms above the 

ocean floor and 1,000 fathoms beneath the sur
fac e. For the first time oceanographic data 
were transmitted via Syncom satellite to the 
NODC (National Oceanographic Data Center), 
Washington, D.C., as a means of measuring 
quality control, and corrections were received 
by the vessel within 45 minutes. Observers 
were aboard from the Virginia Institute of 
Marine Science; the U.S. Weather Bureau; 
NODC; the Fisheries Laboratory, Lowestoft, 
England; the ORSTOM Laboratory, Pointe
Noire, Republic of the Congo, Brazzaville; 
the Fisheries Department, Nigeria; and the 
University of Hamburg, West Germany. 

GE Cruise 3, January-May 1964.--Partici
pant in Equalant III to the Gulf of Guinea. Tuna 
schools found near Cape Palmas and Cape 
Three Points were judged to be associated 
with interaction between the easterly flowing 
Guinea Current and the configuration of the 
two cape areas. Physicochemical observations 
included 120 hydrographic casts to 547 fathoms; 
73 observations of primary productivity and 
zooplankton biomass were made (fig. 48); a 
variety of methods was us ed to take 391 bio 
logical samplings ; fish were caught and sampled 

Figure 42.--A general view of the research activities carried on aboard TABL research vessels Undaunted and 
Geronimo. 
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Figure 44.--The BCF director presented to the captain and crew of the Geronimo an Interior Department unit citation 
"in recognition of exceptional performance in operating the vessel during three extended cruises in the Gulf of 
GUinea," in May 1965. 

from 47 schools of surface - swimming yellowfin 
and skipjack tunas. Sea birds were collected 
for the U.S. National Museum. Records were 
kept of bathymetric and meteorological con
ditions. Visiting scientists were aboard from 
NODC and New York University, and from. the 
Federal Fisheries Service, Nigeria, and the 
Institut fUr Meerskunde, West Germany. 

GE Cruise 4, July-November 1964.--Gulf 
of Guinea. Two separate tuna surveys were 
undertaken but, because the "cold" season was 
underway in the Gulf, fish sightings (baitfish 
and tuna) were sparse. Only 51 schools of tuna 
were seen, from which 147 fish were sampled. 
Ocean current measurements were taken, in
cluding consistent observations of the Guinea 
Undercurrent flowing beneath the Guinea Cur
rent; 44 plankton tows were made--in one 
series, well over one thousand scombrid ju
veniles and larvae were taken per tow. En
route to West Africa, personnel took produc
tivity and bacteriological samples in the Sar
gasso Sea. Bathymetric and meteorological 
observations were made. Field training of 
technical personnel and testing o f new equip
ment were accomplished during the cruise. 
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Aboard were one observer from the U.S. N a
tional Museum and three from the Columbia 
University Lamont Geological Observatory 
(fig. 50). 

GE Cruise 5, January-May 1965.--Gulf of 
Guinea. Two tuna surveys were made, the first 
off the coast of Sierra Leone and Liberia, the 
second south of Ghana and Togo. Skipjack and 
small yellowfin tunas were caught and sampled 
from 16 of 84 schools sighted on the first 
survey, and from 23 of 137 schools observed 
on the second survey (fig. 51). Direct current 
measurements and a survey of oscillations in 
the Atlantic equatorial undercurrent were un
dertaken in cooperation with the IMS research 
vessel, John Elliott Pillsbury. Environmental 
studies sought to determine the relation be
tween concentrations of tuna and the Mauri
tanian to Sierra Leone oceanic front - - seem
ingly the boundary between cold, recently up
welled water to the north and warmer water 
to the south- -previously detected off the coast 
from Senegal to Liberia. Bathymetric and 
meteorological records were kept. A special 
I-day demonstration cruise was attended by 
scientists and fishery people from .'\ hi.djan, 



Republic of Ivory Coast; research procedures 
were demonstrated for university students a 
Sierra Leone and Liberia. Observers were 
aboard from the ORSTOM Laboratory, Pointe 

oire, Republic of the Congo (Brazzaville), 
and from the University of Miami, Fla. 

GE Cruise 6, July-November 1965. - - Western 
Atlantic Ocean adjacent to Lesser Antilles and 
the Caribbean Sea. Stocks of surface tunas and 
other pelagic predators, and baitfish for tuna 
fishing were the objects of the research. Abun
dant quantities of herring, sardines, and an
chovies were seen along the southeastern 
coast of the United States, around Puerto 
Rico south to Trinidad and Venezuela, and in 
other coastal regions of the Caribbean. The 
thread herring proved the hardiest of the bait
fishes caught. Forty-four tuna schools were 
sighted, from which 48 fish- -yellowfin, skip
jack, blackfin, and little tuna- - were caught. 
Though few surface schools of tuna in com
mercial quantity were sighted, two incidents 
were noteworthy: While running through the 
New Providence Channel in the Bahamas, the 
vessel passed through what appeared to be an 
enormous concentration of large fish (judged 
by sounds made as they leaped at the surface) 
for 2t hours; and at lat. 120 ., long. 65 0 W., 
big schools of good-sized yellowfin and skip
jack tunas were seen in quantities estimated at 
80 to 100 tons. Oceanographic obs ervations 
also were made throughout the cruise. Repre
sentatives of several other BCF laboratories 
were aboard, as were observers from the De
partment of the Interior, the Commerce ~e
partment, New York University, Johns Hopklns 
University, and from Barbados, Jamaica, 
Netherland Antilles, and Trinidad (for the 
UN-FAO Special Fund for the Caribbean). 

Cruises for TABL, Miami, Fla.: 

GE Cruise 7, January-April 1966.--North
east coast of South America and the eastern 
Caribbean Sea. Investigation of surface tunas, 
other pelagic predators, and baitfish formed 
the major part of the schedule, but an added 
aspect was the testing of procedures in which 
uncorrected oceanographic data were sent to 
shore stations in the United States, processed, 
and returned to the vessel. Fishing '\\'as poor 
around Trinidad and Brazil during the first 
leg of the cruise because of rough weather, but 
fair to good in the southern Caribbean on the 
second leg. Two- to three-ton schools of .black
fin tuna were sighted near Caracas In late 
March; waters off Anguilla (the Leeward 
Islands) had plentiful schools of yellowfin and 
skipjack tunas. Numerous balee.n w~a1es were 
seen in the s arne area. To determlne tlme - space 
changes in distribution of eddies, an int~n<; lV e 
grid of bathythermographic, h ·~rog~aphlc :. and 
biological stations was occupled In. a 5 0 -
square-mile stretch on the western -Ide of he 
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Figure 45.--Cruises in the Eastern Atlantic by T ABL research vessels. Dots indicate location of biological and ocean 
graphic stations. 

at depths of 650 to 900 ft. contained iron
bearing constituents. The newly installed sa
linity-temperature-depth apparatus was 
studied, calibrated, and tested. 

GE Cruise 8, June 1966.--0ff Bimini, the 
Bahamas. TABL joined with the BCF explora
tory base at Pascagoula, the Woods Hole Ocean
ographic Institution, IMS, and the International 
Game Fish Association in a cooperative study 
of bluefin tunas. The study coincided with the 
1966 Bluefin Tuna Tournament. Although short
ened because of a hurricane threat, the cruise 
gathered considerable amounts of oceano
graphic and biological data. 

UN Cruise 5, July-November 1966.- - The 
West Indies to coastal waters of Brazil. Added 
to regular investigations of pelagic and bait
fishes and study of oceanographic features was 
the collection of fish from previously under
sampled areas of zoogeographic importance. 
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For a substantial portion of the cruise severe 
weather impeded investigations. particularly 
the catching of pelagic fish. Between Trinidad 
and Rio de Janeiro. only 28 schools of tuna 
were sighted, most of them yellowfin and skip
Jack tunas. 'ear St. Vincent and St. Lucia 
Islands, concentrations of skipjack and yellow
fin tunas again were seen on the Caribbean 
s ide of the islands. Phytoplankton and zoo
plankton were abundant in the region. Bait
fish (sardines and herring) were caught in 
good quantities at Port of Spain, Trinidad. 
Numerous nlarine specimens were gathered 
near Atol das Rocas and Fernando de oronha 
(lat. 4 0 S . ), including individuals from 26 
families, and a new species of pomacent rid 
fish was discovered among the samples . Ob 
servers were aboard the vessel from the Smith 
sonian Institution, and IMS, as were govern
ment representatives (in marine biology, 
oceanography, and agriculture) from Trinidad, 
Tobago, and Brazil. 



UN Cruise 6701,5 February-March 1967-
Southern Lesser Antilles (St. Vincent Island 
area), the north coast of Venezuela, and the 
southern Bahamas. Sightings of skipjack and 
yellowfin tunas again were made off St. Vincent 
Island; schools were estimated to range from 
4 to 100 tons each. Baitfish were plentiful 
at Trinidad- - 200 scoops (200-300 fish per 
scoop) of anchovies were taken with little 
trouble on night- baiting sets - - but not abundant 
in other regions. Several tuna schools were 
seen in the southern Bahamas, enough to sug
gest to observers that a commercial resource 
might exist in the region during early months 
of the year. About 250 yellowfin, skipjack, and 
blackfin tunas were caught and sampled. Ob
servers from the United Nations Caribbean 
Fisheries Project were aboard. 

UN Cruise 6702. March 1967.--Florida 
Straits and Cay Sal (Bahamas) Bank. The 
brief cruise to collect larval and juvenile 

5 Cruise numbering system changed in 1967. 

fishes was noteworthy because a fish spo r 
made two air surveys in conjunc ion with 
surface studies from the vessel, and becau e 
guest biologists from the University of Miami 
collected reptiles on Elbow Cay, the Bahama -
an unusual activity for a marine re earch 
cruise. Observers saw no tunas on the fir t 
air survey; on the second flight, they spott d 
tunas in the southern Bahamas. The herpe
tologists captured 36 reptiles, mostly l1zards. 

UN Cruise 6703, March-Mayl967.--Western 
Caribbean between the Yucatan Chanr.el and 
Colombia. Standard biological and oceano
graphic investigations were made and the fish 
fauna in the Gulf of Honduras was investigated 
by means of bottom trawling, beach seining, 
and skin diving. Thirty-four tuna (blackfin, 
skipjack, and little tuna) were caught from 13 
schools spotted off British Honduras, Panama, 
and Nicaragua. Tunas ranged from 3 to 8 lbs., 
and schools sighted (mostly blackfin tuna) 
were estimated at 2 to 20 tons. Various 
oceanographic observations were scheduled 

Geronimo Cruise - 7 

Cruise - 6701 
March 7, 1967 

January 2A 1966 

" 

~ Ctvo .. -5 
20 -~ 18,1966 

WESI'ERN ATLANTIC 

Figure 46.--Cruises in the Western Atlantic by T ABL research yes els. 
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Figure 47.--A BCF oceanographer (aboard the Geronimo) attaches a Clarke-Bumpus plankton sampler to a towing wire 
on Equalant cruise II in the Gulf of Guinea. 
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Figure 48.--The ICITA net during a surface tow from the Geronimo, Equalant II. 

th r ough out the cruise. A large assortment of 
fishes (more than 400 gallons of 300 species) 
was collected in the Gulf of Honduras, and 75 
of t h e species were new to the TABL fish col
lection. Baitfish (primarily pilchards) were 
located i n p lentiful quantities at Porto Bello, 
Panama , and at Bonacca Island, Honduras. 
A n incident al piece of intelligence volunteered 
by Hondu r an shrimp fishermen indicated that 
large L a u rentian scallops were present in 
commercia l quantities - -2 bushels per 30-
minute tr awl by small trynet- -off Caratasca, 
Honduras . An observer was aboard from the 
UN Special F und. The Undaunted performed an 
act of c harit y on the cruise; its personnel 
delive re d a gift of several thousand school 
books a n d 30 used bicycles donated by resi
dents of C o r a l Gables, Fla. (under the pro
gram entitled "People to People ") to the 
children of Cart agena, Colombia. 

The Undaunte d was on charter to the BCF 
laboratory a t La Jolla from July to October 
on the EASTROPAC investigations in the 
Pacific, and the rest of 1967 was spent on 
equipment testing and in drydock. 
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UN Cruise 6801, January-May 1968.--Coast 
of western Africa, Sierra Leone to South
West Africa. One of the principal assignments 
was the investigation of the distribution of 
tunas in the Gulf of Guinea and off Angola in 
relation to the oceanographic feature called the 
Berrit Front. Collection of benthic fishes and 
invertebrates from the Continental Shelf was 
an added duty. Tuna fishing by trolling and 
live bait was excellent throughout most of the 
cruise. Eighty-eight tuna schools were sighted 
or otherwise detected, and 538 skipjack tuna 
and 195 yellowfin tuna were caugh:,' Tuna~ 
were particularly abundant around Sao Tome 
(off Gabon), as were whales and birds. Most 
of the larger skipjack tuna sampled (6-8 Ibs.) 
in April in the Sao Tome region were in ad
vanced stages of maturity - - sampling revealed 
that ovaries contained large clear eggs with 
well-defined oil globules and the testes ex
truded milt. Most schools sighted appeared 
suitable for purse seining, though many of the 
skipjack tunas seen in the schools fell short 
of the size (over 4 lbs.) preferred byU.S. tuna 
boats. No commercial tuna boats were seen 



Figure 49.--A BCF biologist attaches a Nansen bottle to the wire, aboard Geronimo, on Equalant II. 
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Figure 50·--The midwater trawl streams away fr om the stern of the Geronimo. 

on the cruise. Ample quantities of several 
different kinds of baitfish were present in 
Lobito Harbor and at Cape Ledo, Angola. The 
many-faceted survey of the Berrit Front 
confirmed the findings of other worke r s: 
Plots of surface temperature revealed that the 
front was shaped in the form of a reversed 
"5," with the upper point of the 5 positio n e d 
northwest of the lower, or most southerly 
end, which was close to the Baia dos Tigres, 
Angola. On trawling transects, 75 gallons of 
fish were caught and preserved for later study ; 
crustaceans and other invertebrates w ere 
given to specialists working on African spe
cies. An unusual catch was 30 juvenile bill
fishes (fig. 53). Commercial fishermen in 
Angola contributed two rare fishes to t h e 
TABL collection--a frilled shark and a large 
ratfish. Conferences were held aboard t h e 
vessel with a number of fishery experts from 
several African and European nations. 
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UN Cruise 6802, August-December 1968.-
A four-phase survey of the coast of western 
Afr ica from the equator south to Angola, in 
cooperation with the U.S . Coast Guard's Rock
a w a y and the research vessel, Goa, working 
for t h e Missao de Estudos Bioceanol6gicos de 
Pes cas, Angola. In addition to an investigation 
of t h e oceanography and the distribution of 
tunas , the cruise plan called for the study of the 
phys ical and biological characteristics of the 
G a b on- Angol a front. Movement of the front, 
its definition by specific isotherms, and the 
association of tunas with the front were parts 
of t h e study. Skipjack tuna were predominant 
in t h e 125 schools observed, but some schools 
w e r e made up of yellow fin tuna, which generally 
we r e found in waters warmer than 23 0 C. 
(s kipj ack tuna were found in waters as cool as 
20 0 C . ). With few exceptions, tuna schools were 
limited to stretches some 30 to 90 miles off 
t he coas t; the inshore zone and the zone In-



Figure Sl.--Fishing for runas from the TABL research vessel Geronimo., in the Gulf of Guinea . 

vestigated outside the 90-mile demarcation line 
were nearly devoid of tuna. A total of 671 tuna 
were caught and sampled aboard the Undaunted. 
French, Portuguese, United States, and Ca
nadian vessels engaged in surface fishery for 
tunas in the same period covered by the cruise 
appeared to confine their fishing to the same 
30- to 90-mile grounds, from south of Cape 
Lopez (lat. 10 S.) to the Benguela region of 
Angola (13° S.). No commercial vessels were 
seen during a 2-day passage of the Undaunted 
from Luanda to Abidjan, during which 15 
large schools of skipjack tuna and 2 schools 
of yellowfin tuna were sighted moving in a S. to 
SE. direction under large bird flocks. The 
Gabon-Angola front (warm surface water) ap
peared to move southward during the cruise 
from southwest of Cape Lopez (lat. lOS.) to 
off Santa Marta (14° S.), a distance of about 
720 miles, in about 53 days (average speed, 
13.6 miles per day). The advancing mass of 
warm water (24° C. or higher) seemed to be 
in a layer about 10 fathoms thick, tapering to 
less than half a fathom thick on its advancing 
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edge. Thermocline depths were shallow (aver
age 5 to 8 fathoms) throughout the study area. 
Photographs (125) received aboard the Un 
daunted from the ESSA- 6 satellite revealed, 
disappointingly, no detectable relation between 
cloud formation and the Gabon-Angola front. 
Data gathered on this recent cruise are still 
under study. Two observers from the ORSTOM 
stations at Abidjan and Pointe OIre were pre
sent for part of the cruise, and a representa
tive of the Portuguese fishery laboratory 0 

Angola spent 3 weeks aboard the ship. 

UN Cruise 6903, June-August 1969. -- South
ern Lesser Antilles, as part of BOMEX, a tas 
force of ships, aircraft, buoys, and satellites 
investigating 90,000 square miles (nautical) 
of the tropical Atlantic. Part of the cruise will 
be devoted to further investigation of stocks 0 

tuna near St. Vincent Island (mentioned inpre
ceding cruise reports). 

TABL participation in other cruises.--A 
TABL biologist sailed as guest scientist aboard 
the Japanese research ves sel Shoyo Maru, fro 



Figure 52.--The Undaunted viewed from an aerial spotter that accompanied the research vessel during part of a cruise 
in Caribbean waters. The white circular area directly ahead of the ship is a school of tuna breaking the surface. 

Trinidad to Panama, in 1966. (The vessel was 
embarking on a long cruise from Trinidad to 
Tokyo.) The TABL observer reported on the 
various procedures used by the Japanese for 
biological and oceanographic research, and wa s 
able to gather useful , though random, data on 
Japanese investigations of tunas in the tropic a l 
Atlantic. 

A TABL biologist spent October-December 
1967 as an observer aboard the U.S. commer
cial tuna seiner Caribbean, which fished off the 
west coast of Africa. Fishing was most suc
cessful off Pointe Noire, Republic of Congo 
(Brazzaville), where 249 tons of skipjack tuna 
and 325 tons of yellowfin tuna were caught in 
35 sets made over a 3-week period. In late 
November, 89 tons of yellowfin tuna w ere 
caught off Cape Palmas , Liberia. Samples 
from 634 skipjack tunas and 483 y ellow fi n 
tunas were delivered to TABL for study; 82 
other whole specimens also were collected, 
including tunas, mackerels, and 11 unbo r n 
sharks. 

A TABL physical science technician fun c
tioned as an observer aboard the FAO vessel 
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A l cyon in September-October 1968. The Alcyon, 
following a cruise track that proceeded along 
the north coast of Venezuela east to Grenada 
Island then to Jamaica and Trinidad, sought to 
determine the seasonal availability of tuna in 
t he sou t heastern Caribbean. Three schools of 
y ellowfin, skipjack, and blackfin tunas were 
sighted between Jamaica and Bonaire Island; 
63 scoops of baitfish (mostly herrings) were 
caught near Kingston, Jamaica. 

T w o rep r esentatives of the Fishery Ocean
ography program spent 2 weeks aboardESSA's 
Oceanographer in the Indian Ocean (1967), 
testing zooplankton sampling devices. The 
Smithsonian Institution sponsored the trip. A 
m e m b e r of the Fishery Oceanography program 
s erve d for 2 months in 1968 aboard the USCG 
R o ckaway, while the research vessel surveyed 
w ater s off western Africa. 

A m ember of the Developmental Biology of 
T una s prog ram spent 5 weeks in the mid
A tlant ic aboard an ESSA vessel in early 1969, 
collecting Ii s h from seldom-investigated 
oc e anic r egions . He returned with 2,200 speCI
m ens- - most of them caught under a night light. 



Figure 53.-- Two of 30 juvenile bUlfish collected off western Africa on Undaunted cruise 6 01. 

SPECIAL EVENTS, ACTIVITIES, 
AND VISITORS 

Since its dedication in late 1965, T ABL has 
been involved continually in research-related 
activities. The following items represent a 
sampling that illustrates the scope of such 
activities. 

The laboratory has played an important role 
in several international symposia and confer
ences. Former director Thomas S. Austinwas 
co-President of the UNESCO/FAO/OAU Sym
posium on Oceanography and Fisheries Re
sources of the Tropical Atlantic, held at 
Abidjan, Ivory Coast, October 1966. TABL 
scientists presented major papers at this 
symposium. TABL staff members also par
ticipated in the ICES/FAO Symposium on the 
Living Resources of the African Continental 
Shelf from the Straits of Gibraltar to Cape 
Verde, held at Tenerife, Canary Islands, 
March-April 1968. In August 1968, an FAO 
meeting of tuna experts was held at T ABL. 
Participants came from the major tuna fishing 
nations of the world, and an important docu
ment (FAO Fisheries Report No. 61, 1968) 
assessing the present status of world tuna 
stocks resulted from the meeting. Several 
staff members attended an international sym
posium on Oceanography and Resources of the 
Caribbean at Cura,ao, the Netherlands West 
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Indies, in November 1968, and presented six 
papers dealing with biology , taxonomy, ocean
ography, and zoogeography, The syrnposium 
was held as a preliminary planning meeting for 
CICAR (Cooperative Investigations of the Car
ibbean and Adjacent Regions) which is scheduled 
to begin in 1970. TABL personnel also partici
pated, with the Gulf and Caribbean Fisheries 
Institute, in earlier preliminary planning for 
CICAR, at meetings in Miami. The T ABL 
director participated in an organizational 
meeting of the FAO committee for the Easter 
Central Atlantic Fisheries in Accra, Ghana, i 
March 1969. 

National meetings and conferences have bee 
strongly supported by TABL staff members. 
Several scientists from this laboratory annuall 
attend and present papers at the Pacific Tuna 
Conference at Lake Arrowhead, Calif. In 1969 
for the first time, the nature of the conference 
has been broadened to provide equal considera 
tion of Atlantic tuna. TABLls assistant director: 
acted as chairman of the panel, " Food an 
Drugs from the Sea" at the Governor 0 

Florida1s 3-day Conference on Oceanography, 
Miami, in early 1968. Several staff members 
have presented papers at special conferences 
on marine aquaculture held in Oregon, Arizona, 
Rhode Island, and Florida during the past 
years. Laboratory scientists are also active i 
the annual meetings of the Gulf and Caribbea 



Fisheries Institute--as discussion leaders, 
panel members, and participants in scientific 
sessions. Staff members take part in annual 
meetings and committee work of a number of 
scientific societies, including the American 
Fisheries Society, American Society 0 f 
Ichthyologists and Herpetologists, American 
Society of Limnology and Oceanography Amer
ican Society of Parasitologists, and others. 

Travel related to the laboratory's research 
programs has been estensive and varied. In 
1966, the leader of the Systematics of Fishes 
program spent several weeks in India on a trip 
sponsored by the Smithsonian Institution (under 
Public Law 480) to help set up local projects 
designed for study of the systematics and 
biology of clupeoid fishes; he also visited 
museums in Denmark and Norway enroute to 
India. The leader of the Tuna Biology program 
made two trips to West Africa in 1967 and 
1968, to initiate a sampling program based on 
tuna landings from western Africa, which was 
carried out under a contract with the Univer
s ity of Miami. 

TABL has enjoyed visits by a number of 
prominent scientists, politicians, and industry 
representatives. The Vice President visited 
the laboratory in late 1966 to inspect the 
facility and discuss its mission with staff 
members. The junior U.S, Senator from Rhode 
Island toured TABL in 1968. 

Scientists, teachers, and graduate students 
from many institutions have traveled to the 
laboratory from all parts of the United States. 
and members of the scientific and fishery 
communities of England, France, Germany. 
India, Israel, Kenya. Korea. Nigeria, Portugal. 
South Vietnam. Taiwan, and Venezuela (to name 
only some of the countries represented) have 
spent varying periods at TABL. 

ACADEMIC AND COMMUNITY ACTIVITIES 

From its inception. TABL has entered 
wholeheartedly into community affairs related 
to marine study and development. The day the 
laboratory was dedicated- -in joint ceremonies 
which also marked the 21st anniversary of the 
founding of the Institute of Marine Sciences -
some one thousand persons inspected the new 
installation. TABL quickly became an integral 
part of the southeastern Florida oceanographic 
community. 

A number of scientific staff member of 
T ABL hold appointments to the adjunct fa cult ", 
RSMAS, University of Miami, and to the af 
filiate faculty in biology, Flonda Atlantic 
University in Boca Raton. Senior staff mem
bers serve as thesis adVlsers, or a members 
of thesis committees for graduate tudents. 

TABL has de eloped especially close re
lations with RS, !AS. Sev ral graduate tudents 
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during which discussions centered on how 
banks might encourage the establishment of 
marine-based businesses. The concept of an 
oceanographic center on Virginia Key was 
further advanced in 1969 when Dade County 
and the City of Miami designated a significant 
part of the Key as an Oceanographic Park, 
to be set aside for marine research, teaching, 
and development. 

LIST OF PERSONNEL 
1965-69 

Allen, Donald M., fishery biologist, 1969-
Armistead, Gary R., biological aid, 1966-67. 

*Austin, Thomas S., laboratory director, to 1967. 
Bald, Dennis F., biological aid, 1966; 1967; 

1968. 
Beardsley, Grant L. Jr., fishery biologist, 

1967-
Benson, Nell P., clerk-stenographer, 1969-
Bernreuter, John D., biological aid, 1967-68. 
Berry, Frederick H., zoologist, 1965-
Borkowski, Marilynn R., computer program-
mer, 1967-

Bruce, Juel E., clerk-typist, 1967-
Brucks, John T., oceanographer, 1965-

*Burke, Catherine R., data processing assist-
ant, to 1967. 

Collier, Robert B., biological aid, 1968-69. 
Cook, Margaret, clerk-typist, 1968-
Costello, Thomas J., fishery biologist, 1969-
Culverhouse, Benjamin J., Jr., electronic 
technician, 1966-

Daly, Richard J., fishery biologist, 1967-68. 
Dewyer, Rita M., clerk-typist, 1967-
Donahue, Michael T., physical science techni

cian, 1966-
*Donn, Helen V., secretary, to 1967. 

Dragovich, Alexander, fishery biologist, 1966-
Drummond, Billy R., biological technician, 

1968-
Esham, Edward E., maintenanceman, 1966- 68. 
Fabal, Mary E., library technician, 1966 - 67. 

*Foulk, Howard, physical science technician, 
to 1966. 

Fox, William W., Jr., fishery biologist, 1967-
69. 

*Goulet, Julien R., oceanographer, 1965-
Hall, Alice R., biological aid, 1967-68. 
Harris, Alan S ., maintenanceman, 1969-
Hathaway, Susan B., biological aid, 1968 . 
Hebard, J. Frank, oceanographer, 1967-
Heemstra, Phillip C., biological technician, 

1966-67; 1968-69. 
Hill, Phillip T., personnel management spe

cialist, 1965-67. 
*Hood, Gerald L., marine superintendent, 1963-

Houde, Edward D., fishery biologist, 1968-
Howard, Martin S., chemist, 1967-68. 
Hudson, J. Harold, fishery biologist, 1969-

*Personnel who began employment at the BCF Biological 
Laboratory, WaShington, D.C., before 1965. 
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Hyman, Edward E., physical science technician, 
1966-

Ingham, Merton C., oceanographer, 1965-69. 
Iwamoto, Tomio, fishery biologist, 1965-
J ens en, Ann, biological technician, 1967-

*Johnson, Craig, electronic technician, to 1966. 
Jones, Albert C., assistant director, 1965-

*Jossi, Jack W., oceanographer, 1962-
Kimbro, Mariah C., clerk-typist, 1966 - 68. 
Koss, William H., administrative assistant, 

1967-69. 
Leming, Thomas D., oceanographer, 1967 -
Leonard, Elizabeth, librarian, 1968-
Love, Richard, clerk-typist, 1965-66. 

*Mahnken, Conrad, V . W., oceanographer, to 
1967 . 

Mann, Walter, fishery biologist. 1968-
Marshall. Sharon P .. administrative clerk, 

1965-69. 
Maurin. Raissa, libra nan, 1965-68. 

*Mazeika, Paul A., oceanographer. to 1966. 
McCabe, Mead M .. biological technician, 1965-

66. 
McCarthy. Daniel L .. maintenanceman, 1969-

*Merrick, Betty, clerk-typist, to 1966. 
Miller, George C., zoologist. 1965-
Miller, Robert V .. zoologist, 1965 -
Mosby. Gwendolyn M., biological technician, 

1965-69. 
Palko. Barbara J .. fishery biologist, 1967-

*Parker, Shirley M .. general supply assistant, 
1963-

*Potthoff, Thomas C., fishery biologist. 1965-
Pulos, Evelyn M . , clerk typist, 1967-
Purnell, Ann M., clerk-typist. 1966-67. 

*Ramsay, Andrew J., biological technician, 
1964-

Ranallo, Gabrielle M ., data processlng assist 
ant, 1965-

*Rawes, Robert M. , general supply assistant , 
to 1966. 

Reinert , Grady \V. , illustrator , 1965 -
*Richards, Wilham J. , zoologist , 1963 -
Sands , Marcel F., maintenanceman, 1965 -
Scott, Edwin L. , fishery biologist , 1966 - 67 

1968 . 
Sell, Esther, secretary, 1965 -

*Siferd , Willis S. III, administrative officer, 
1964-

*Simmons, David C., fishery biologlst, 1965-
Sindermann, Carl J., laboratory director, 1968 -

*Slade, Cora E., oceanographer, to 1967. 
Smith , David G., biological technician, 1967 -
Smith, Stuart W ., physical science technician, 

1966-
Smith- Vaniz , William F., biological technician, 

1967-68. 
Springsteed, Richard E., office draftsman, 

1967-68. 
Stimson, John H . G., computer systems analyst, 

1967-
*Sund, Paul N., oceanographer, to 1967, 

Tashiro, Joseph E., fishery biologist, 1967-
Thomas, Letha Mae, librarian aid, 1967- 68, 



*Van Landingham, John W., general physical 
scientist, 1962-

*Wagner, Donald P., physical science techni-
cian, to 1969. 

Walsh, Patricia, clerk-typist, 1969-
Weeks, Ann, writer-editor, 1965-
Wilkins, Anzilia, chemist, 1966. 
Wilson, Peter C., fishery biologist, 1967-69. 

*Wise, John P., fishery biologist, 1965-

Vessels, Geronimo and Undaunted 

*Adams, Richard E., first officer, to 1967. 
*App1eton, Thomas H., radio officer, to 1969. 

Babcock, Wilfred H., chief engineer, 1968-
*Birds, Charles, cook, to 1966. 
Brady, Daniel P., wiper, 1969-

*Ciaramitaro, Frank A., skilled fisherman, 
1963-

Coito, John A., skilled fisherman, 1965-67. 
Connor, James P., fisherman, 1967-69. 

*Debus, Frank W., first officer, 1965-66; 
1967-69. 

*Eide, Elias, skilled fisherman, 1962-66; 67-
*Fagan, Lawrence G., chief engineer, to 1965. 
Ferguson, Robert M., second assistant en

gineer, 1965- 68. 
Forrest, John C., leading fisherman, 1965. 

*Gislason, S. E., skilled fisherman, to 1966. 
*Holdsworth, Harold R., chief engineer, to 1967. 
*Joseph, Warren, skilled fisherman, to 1966. 
*Karr, James E., steward-cook, 1964-
Kilbride, William J., mess attendant, 1965-66. 
Lafavor, Louis C., mess attendant, 1967. 
Luschei, Fredrick C., second assistant engi-
neer, 1969-

Marts, Harvey J., first assistant engineer, 
1967. 

*Matsuhara, Harry T., skilled fisherman, to 
1967. 

Mattos, Robert M., first assistant engineer, 
1969-

*Meyer, Roger E., chief engineer, 1964-66; 
first assistant engineer, 1967-69. 

O'Donnell, George P., second cook, 1968-69. 
Ogilvie, Harry W., first officer, 1968-

*Okamoto, Torao, skilled fisherman, to 1966. 
Rodrigues, Jos eph, skilled fisherman, 1968-

*Roper, Robert, chief engineer, to 1966. 
Shaver, Peter F., second officer, 1967-68; 

1969. 
Silvera, Theodore D., second as sistant en

gineer, 1968-69. 
*Sorensen, Theodore E., master, 1963-
*Sorensen, Richard E., second assistant en

gineer, to 1966. 
*Sugimoto, Yutaka, skilled fisherman, 1965-
*Szalinski, Francis W., master, to 1966. 

Van Hoff, William B., engine utilityman, 1966; 
1967-68. 

*Wentzell, George A., leading fisherman, to 
1968. 

57 

LIST OF PUBLICATIONS, 1965-69 

Contribution 

15 SUND, PAUL N., and KENNETH 
C. CUMMINGS. 

1966. Observations of vertical 
migrations of Chaetogna
tha in the Gulf of Guinea. 
Bull. Inst. Fondamenta1, 
Air. Noire, Ser. A, 4: 
1322-1331. 

16 AUSTIN, THOMAS S. 
1965. Atlantic Ocean. In 

McGraw-Hill Yearbook of 
Science and Technology, 
pp. 113-116. McGraw-Hill 
Book Co., N. Y. 

17 AUSTIN, THOMAS S., and P. A. 
MAZEIKA. 

1965. Seasonal differences of 
zonal temperature anom
alies in the upper layers 
of the eastern tropical 
Atlantic Ocean. [Abstract.] 
Studies Trop. Oceanogr., 
Inst. Mar. Sci., Univ. 
Miami 5: 390. [Title only.] 

18 MAHNKEN, CONRAD V.W., and 
JACK W. JOSSI. 

1965. Flume experiments on 
the hydrodynamic s of 
plankton nets. [Abstract.] 
Ocean Science and Ocean 
E n gine ering. Trans. Joint 
Conf. Mar. Technol. Soc '; 
A mer. Soc. Limnol. 
Oceanogr. 1: 516-523. 

19 MAZEIKA, PA UL A. 
1965. Atlas of the mean 

monthly sea- surface tem
peratures and zonal anom
alies of the tropical At
lantic. [Abstract.] Pre
sented at the Int. Con£. 
Trop. Oceanogr., Miami, 
Fla., Nov. 17-24. [mim
eogr. only.] 

20 MILLER, GEORGE C. 
1965. A new species of s ea

ro bin (Triglida e). Quart. 
J. Fla. Acad. Sci. 28: 259-
266. 

21 SUND, PAUL N., and WILLIAM 
J. RICHARDS. 

1965. Results of trails with a 
Neuston net in the Gulf of 
Guinea. Ocean Sci. Ocean 
Eng., 1965, 1: 516-523. 
Trans. Joint Con£. Mar. 
Technol. Soc./ Amer. Soc. 
Limnol. Oceanogr., Wash., 
D.C., June 1965. 
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22 

23 

24 

25 

26 

27 

28 

29 

WISE, JOHN P . 
1965. Informe a los gobi rnos 

d Argentina, Arasil y 
Uruguay sobre 1 desar
rollo del prog ra mu de in
vestigation biologic a d los 
recursoS pesquer08 del 
mar. Organiz.acion d las 
NacLOnes Unidas par la 
Agricultura y la Ahm n
tacion, Programa Ampll
ado d Asistencia"f cmc , 
Informe 1926, i1 + 2.1 pp. 

WISE, JOH ' P. 
1965. Rapport au gouv rn -

ment de la "funisie ur un 
programme de r ch rch 
sur Ie re Ourc de la 
peche maritime et l' 'val
uatIOn des stock . Organ-
isatIOn de ahon Um 
pour l'Alim ntatlon 
l:Agriculture, Pro ramme 
Elargi d'Assi anc Tech
nique, Rapport lOl9, l.7 pp. 

WISE, JOH P. 
1965. United State 

tuna landings, I 
FAO Fish. Circ. 

WISE, JOH ' P. 

AtlantiC 
45- 1 6·t. 
53, 4 pp. 

1965. The weotern tropical 
Atlantic--fulcrum of two 
mirror-imag oceanogra
phic and ecological sys
tems. [Abstract.] Studi s 
Trop. Oceanogr., Inst. 
Mar. Sci., Univ. Miami 
5: 568. [Title only.1 

MAHNKEN, C. V. W., and J. W. 
JOSSI. 

1967. Flume experiments on 
the hydrodynamics of 
plankton nets. J. Cons. 
31:38-45. 

RICHARDS, WILLIAM J. 
1967. Stemonosudis roths-

childi, a new paralepidid 
fi s h from the central 
Paclfic. Calif. Fish Game 
53: 35-39. 

RICHARDS, WILLIAM J. 
1966. Paraliparis wilsom, a 

new liparid fish from the 
Gulf of Guinea. Proc. 
Biol. Soc. Wash. 79: 171-
174. 

RINKEL, M. 0., P. SUND, and 
G. NEUMANN. 

1966. The location of the ter
mination area of the Equa
torial Undercurrent in the 
Gulf of Guinea based on 
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32 

33 

34 

35 

36 

37 

38 

ob rvationl durmg Equa
l nt III. J . G ophYI. ReI. 
71: 3893-3901. 

IW AMOTO, "fOMIO. 
I()f.l~). Th macrourld Cuh 

C tonurull glohic'! II m th 
Gulf of MeXICO. Cop la 
19&6: 439- 42. 

EER Y , FI1 EDERICK H. , and 
\'AY E J. BALD WI '. 
19b . Tn rh h (Balutl-

d ) of t h a II rn Pa -
elflc. Proc. Calif. Aead. 
SCI., h Ser. , 34: 429-474. 

MILLER, ,EORGE C. 
1"67. An w rmored earobm 

fl h, P rill dlon unicu -
P!!, family Pe-;l eduda . 
from h Sri of flonda. 
Proc. BIOI. Soc. ~lallh. 

0: 1 - 26. 
JOSSI, JACK v. 

1'66. Th ICITA one-meter 
pI nk on n : d CrlP Ion 

n d evalua Ion. Llmnol. 
Oc no r. 11: 640-642. 

MAZEIKA, P. A. 
I, 7. 'I h rmal domes In he 

roplcal A Ian lC 

o c e an. Llmnol. Ocean-
o r. 12: 537-53 . 

VISE, JOH P., and JEA 
CLAUDE LE GUE . 

1 9. The Japanese Atlantic 
long-line II herr, I,S6-
1963. Proc. Symp. Ocean
ogr. Fl h. R . Trop. Atl. 
Rev . Pap. Cont~lb., 
U 'ESCO, Pari, pp. 317-
347. 

RICHARDS, NILLIA.i J. 
1.66. Sy tematics 0 f the 

percid fishes of the 
Etheostoma thalassinum 
species group with com
ments on the subgenus 
Etheostoma. Copeia 1966: 
823-838 . 

RICHARDS, WILLIAM J. 
1969 . Distributionand relative 

apparent abundanceoflar
val tunas collected in the 
tropical Atlantic during 
Equalant surveys I and II. 
Proc. Symp. Oceanogr. 
Fish. Res. Trop. Atl., Rev. 
Pap. Contrib., UNESCO, 
Paris, pp. 289-315. 

JONES, ALBERT C., and PAUL 
N. SUND. 

1967. An aircraft and vessel 
survey of surface tuna 
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tilles. Commer. F ish. 
Rev. 29 (3): 41-45. 

MILLER, ROBER T VICTOR. 
1967. Food of the threadfin 

shad, Do r 0 s 0 m a pete
nense, in Lake Chicot, Ar
kansas. Trans. A mer. 
Fish. Soc. 96: 243-246. 

SUND, PAUL N., and HENDRIK 
GIRIGORIE. 

1966. Dolphin impale d on mar
lin's bill . Sea Front. 12: 
326. 

SUND, PAUL N., and WILLIA M 
J. RICHARDS. 

1967. Preliminary report on 
the feeding habits of tunas 
in the Gulf of Guinea. U.S. 
Fish Wild!. Serv. , Spec . 
Sci. Rep. Fish. 551, 6 pp. 

INGHAM, MERTON C., and 
CONRAD V. W. MAHNKEN. 

1966. Turbulence and produc
tivity near St. Vincent 
Island, B.W.I.--a prelim
inary report. Carib. J. 
Sci. 6(3-4): 83- 8 7. 

WEEKS, ANN. 
1968. Tropical Atlantic B io

logical Laboratory, Bu
reau of Commercial Fish
eries. Oceanic Citation J. 
wi Abstract 5(8): vii-xi. 

V AN LANDINGHAM, JOHN W. 
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Ocean Technol. 2: 53-5 8 . 
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Bull. Mar. Sci. 17: 16-41. 
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