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OPENING OYSTERS AND OTHER BIY Al YES 
USING MICROW A YE ENERGY 

by 

Joseph M. Mendelsohn, Louis J. Ronsivalli, Frederick J. King, 

Joseph H. Carver, Robert J. Learson, 

Barry W. Spracklin, and Ernest M. Kenyon 

ABSTRACT 

A commercial process using microwave energy can save 33 percent over hand-shuck
ing costs and has several Qther advantages as well. 

CONTENTS 

Page 

Introduction . .. .. .. ....... . . .. . .. .. ..... . .... .. . . . .... ..... 24 1 

r. Oysters ..... ..... . .... . . . .. . . . .... .... .............. .. 242 
A . Microwave p rocess .. .... . . . .. .. , ..... .. ... .......... 242 

1. 'Batch processing .. ..... . ,,: , . . . . . . . . . . . . . . . . . . . .. 242 
2. Continuous p rocessin g . . . .. ... . . . ... .... . .. . . .. . . 244 

B. Analyses of operating costs ...... ... .. ... . .. .. . .. . ... 246 

II. Other bivalves 247 

Summary 247 

INTRODUCTION 

Opening the shell of oysters and of other 
bivalves is difficult, time-consuming, and poten
tially dangerous. The rate of shucking depends 
mainly on the capability of the shucker to in
sert a knife between the halves of the shell. 
Some shuckers find it easier to crack the shell 
with a hammer to provide a site for inserting 
the knife (Markos, 1968, personal communi
cation).' These hand operations may be dan-

gerous because the shucker' hand may be cut 
even though he wears a cotton glove or a 
r ubber guard for protection. If the hell i 
broken, t ime may be lost in removing mall 
pieces of broken shell imbedded in the meat. 

1 Peter J. Markos, P. J. Markos Co ., B1!2 Topsfie ld Road, Ipswich, 
Massachusetts . 

Shuckers are usually paid according to the 
number of gallons of meats they produce. With 
large oysters, an exceptionally good shucker can 
produce up to 20 gallon of meat per -hour 
day (McGinnes, 1968, per onal communica-

Authors: Joseph M. Mendelsohn, Frederick J. King, Joseph H. Carver, and Robert J. Learson, R ,Jtarch Ch,mists , Loui s J. Rans i a lii , SvptrrNJory 
R ,uarch Food Tuhnologist, Barry W. Spracklin, Physical Sci,,,et Aid, Bureau of Commercial Fisher ies Technological Laboratory, Emerson A enue, 
Gloucester, Massachusetts 01930; a nd Ernest M. Kenyon, Suptr"isory Food Tuhnologllt, Process and Development Division, Food Labarafor ies, U. S. 
Army Natick La boratories, Nat ick, Massach use tts 0 1760 . 
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tion)! Under similar conditions, the average 
shucker can produce from 12 to 15 gallons per 
day (Seiling, 1968, personal communication).3 
With small oysters, the rate of production is 
lower - for example, an average shucker can 
produce from 10 to 12 gallons of meats per day. 

The rate of production of an inexper ienced 
shucker is so low that he cannot earn the wages 
he must receive under min imum wage laws. 
Shuckers get from $1.40 to $2.25 per gallon 
of meats, depending on the supply and demand 
for labor and raw material and on workman
ship. A shucker's output is influenced by: 
(1) the ar ea from which the oysters are har
vested (cold-water oysters yie ld more meat 
than do warm-water oysters ), (2) the sea on , 
and (3) the thickness of the shell ( thick shell 
are more di fficult to open). 

About 1 percent of the oysters landed in 
1965 were heat-t r eated to open their shells 
slightly (gape ) and, in some instance, to 
Jonsen the meats f rom the shells (Lyles, 1967) . 
Steaming conditions vary widely (Jarvi, 
1943), but all of them involve cooking the 
meats. After the heated oysters have opened 
slight ly, they either a re cooled and the meats 
are r emo ed by hand, or the hot oyster s are 
mechanically shaken to separate the meats from 
the shells. 

In comparison with hand-shucking, steam
ing offers advantages of easier removal of 
meats, fewer accidents, and lower labor cost 
even though the steaming equipment repre
sents an added capital investment. More peo
ple, however, buy raw oysters than buy cooked 
0ysters. The steaming process also has other 
disad\ antages, as follows : (1) the meats are 

cooked and thus are not salable as raw oysters 
on the half-shell , (2) during cooking, juices 
are exuded from the meats and, because the 
cooked meats cannot retain these juices, weight 
and nutrients are lost, and (3) a significant 
period of time may be required to heat and 
then cool a batch of oysters in comparison 
with the time required to huck them by hand. 

Because the steaming method is not used 
as extensively as i ha nd shucking, it was not 
con idered in the cost ana ly es de cribed later 
in this paper. 

wing to the di advantage of hand-shuck
ing the y tel' or of teaming them, several 
attempts have been made by members of the 
oyster indu try and by private re earchers and 
by univer ity re earcher to a utomate hucking 
by u e f mechanical de ice (Anonymous, 
1967) uch a machine (1) that cr u h or break 
oy t r h 11 , (2) that gape the shells by me
chanically hocking the oy ter , and (3) that 
are r ported to use other methods, uch a en
zym e or freezing. Apparently, however, most 
of the e de ice are till in an experimental 
stage or ar not completely atisfactory. We 
therefore inve tigated a num er of other meth
od, uch a using acuum, concentrated heat, 
electric hock, ultrasonic vibrations, asphyx
iation, or chemical alteration of muscular tonus. 
In preliminary experiments, we found that the 
u e of microwave energy was the most prom
ising. 

Accordingly, the purpose of this paper is 
to report on a microwave method of opening 
bi alves. The paper is divided into two main 
parts. The first deals with oysters; the sec
ond, with other bivalves. 

I. OYSTERS 

This part of the paper (A) discusses the 
micro'wave process and (B) compares the cost 
of hand-shucking with that of continuous proc
essing. 

2 Fronk McGinnes , Virgi nia Seafoods, Inc ., Irvi ngton, Virginia . 
3 Fred W . Se iling , Deportment of Chesapeake Boy Affairs, State of 

Maryland , Anna polis, Maryland. 
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A. MICROWAVE PROCESS 
The microwave process can be adapted to 

either batch processing or continuous pro
cessing. 

1. Batch Processing 
A Raytheon Mark V (2,450 megahertz) 

"Radarange"4 (Figure 1) having a power-out-



t§vrHE03J 
( 

Figure I.-A microwave-energy range used in the batch process to open biva1ves_ 

put of 1.5 kilowatts was used initially to open 
oysters wide enough to permit a knife to be 
inserted. To overcome the problem of non
uniform heating, or hot spots, we placed a 
metal-free, remote-controlled turntable in the 

• Use of trade names is to facil itate descriptions; no endorsement 
is implied. 

oven (Figure 2). In this batch-type process, 
6 to 10 oysters (Crassostrea virginica) were 
placed on the turntable, and the t urntable was 
rotated slowly during the exposure of the 
oysters to the microwaves. Exposure times 
were accurateJy controlled with the aid of a 
stopwatch. 

243 



Figure 2.-Oy ter on a m tal ·{r tumtabl insid the en of th microw ave-flle1"i)' ranee. 

ga p d ft r i th r 

I d \\'een exposure . 
tl1l' time of expo ure wa 
i. hat in the two- tep proc - ix lar 
\'e re opened in one 30- econd treatm nt. 

Batch-type microwave proce in 0 n a' 
coming into more use in restaurant and in
stitutions (Decareau, 196 , per onal commu
nication)." Our findings indicate that thi 

6 Robert V. Decoreo u, Ph .D., Pub lisher and Ed itor of Microwave 
Energy Applications News lette r, Box 241 , Amherst, New Ha mpsh ire. 
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pr p r i n of raw 
n th thi delicacy 

a pI c in mor menu. 

2. Continuous Processing 

11 win h ucc ful batch-type test· 
d in th imm iatel pr ceding Section 

1, , c I d up h xperimen to learn about 
the c mm rci 1 fea ibility of continuou micro-
wa hucking. A 1 -kilowatt Litton (2,450 
m h rtz) Microwa e Con e or Oven (lo-
cated at the . Army Natick Laboratories, 
Natick, Ma chu etts), hown in Figure 3, 
wa u ed. It ha four independently controlled 
module , and each module has an output of 
either 1.25 or 2.5Q kilowatts. It also has a 



· . 
12-inch-wide conveyor belt, the speed of which 
can be controlled. 

For these tests, the oysters were sorted 
roughly into two commercially recognized 

Figure 3.-A microwave conveyor oven for opening shellfish. 
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sizes - namely, large and small. Each lot 
was placed on a fiberglass tray (about 3 pound.3 
per tray), and each tray was placed on the 
conveyor belt and exposed in a single pass. 
Figure 4 shows that 66 percent of the large 
oysters in a sample lot gaped after exposure 
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Figure 4.-The effect of varying microwave power output 
on the percentage of large and small oysters 
(200 and 300 per bushel, respectively) gaped 
at a constant exposure of 1 minute. 

for 1 minute at a power output of 3.75 kil
o\vatts (three 1.25-kilowaU units operating), 
whereas 100 percent of the small oysters gaped 
under the same conditions. A power output 
of 5.0 kilowatts (all four 1.25-kilowatt unit~ 
"i'el'ating) is required to obtain 100-percent 
g::l(,ing of large oysters in the same time. Fig
I;,t' ;~, shows that a 50-percent increase in the 
eXl(;Sure time is required to raise the per
een tage of gaped oysters from 71 to 100 per
cent. 

To ensure that oysters do not lose their 
raw appearance, the operator must settle for 
somewhat less than lOO-percent gaping of the 
shells. Our results show that between 90 and 
95 percent of the oysters gaped after they re
ceived the minimum exposure necessary to 
open their shells and still retain their raw 
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appearance. However, the ungaped oysters : :.,!: 
were relatively easy to shuck by hand, because 
opening them required no special skill. Oyster 
meats obtained by the microwave process de
scribed above were organoleptically indisting
uishable from those obtained from the hand
shucked controls. 

B. ANALYSES OF OPERATING COSTS 
Comparative annual costs of hand-shucking 

and of continuous microwave processing of 
oysters were calculated (Tables land 2). The 
values used in this comparison were obtained 
from the literature and from people associated 
with the oyster industry. The calculations in
cluded only the direct labor costs. A processor 
can add his own estimate of other costs, such 
as those for insurance, time lost due to acci
dents, and training new people. 

The results of this comparison indicate that 
a continuous microwave process for shucking 
oysters is economically feasible. The cost an
alyses suggest that by the use of microwave 
energy, a savings of 33 percent in shucking 
costs is possible. 

The microwave-energy method also has 
other advantages. The rate of production of 

100 

80 
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o ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ 
10 20 30 40 50 60 

EXPOSURE TIME (seconds) 

Figure 5.-The effect of varying the time of exposure of 
large oysters to microwave energy at a constant 
output of 5.0 kilowatts. 



TUle l.-Amwal CGC of band·.buckiaa o)'*n fM • 
proc...ma plant daiped to handle 50,000 
pouadl of o~er. daily 

Calculation formula Relulu of calculation 

Meat produced: 
(50,000 Ib,. oy.ten) (5.6 lb.. meats per bu .) 4000lb d 

(I day) (70 lb •. oysters per bu.) =. •. meat. per 'Y 

(4,000 lb •. meat. per day) 
(8.25 lb,. meats per gaL) 

Wages to 44 Ibuckers: 

= 485 gals. meats per day 

(485 gal •. meats per day) ($1.60 per gal.) = $776 per day 

($776 per day) (176 working days per year) = $136,300 per year 

Note 1: The values used in these calculations are based on the fol 
lowing information: 

I bushel of oysters = 70 pounds and contains 200 to 300 
oysters . This is an average value. 
since the weight of a bushel varies 
from one locality to another. A 70· 
pound bushel yields about 5.6 pounds 
of meats. This also is an avera!'e 
value : any given bushel may yield 
from 2.9 to 8.0 pounds of meats . 

gallon of hand· 
shucked meats 

8 .25 pounds. and it takes 
(8 .25 100. per gal.) 
(5 .6 lb • . per bu .) 

or 1.5 bushels of oysters to fill a 1-
gallon can of meats. 

Note 2: Because of seasonal limits. the number of days during which 
oyster meats are produced is about 176 (September to April) 
per year . 

a plant is no longer dependent on the pro
ductivity of the hand-shuckers. In fact, a plant 
could possibly double its rate by operating the 
oven in two shifts, using temporary inexper
ienced workers for the hand operations. High 

Table 2.-Annual ewe (01' Ihuckiaa or-en lUi .... COD

tinuoUi microwave procell in a plant cI.ip.d 
to handle 50,000 pound. o( or-en daily 

- - -- - - ~- ----r- --- -- - - - -
It<m .-\nnuj;l cotl 

~ . . -- -

t. A mi(ro".Jv(' o\-tn of InO-L:II()~~tt outp,u i, .I , t~ · 

Quale and costs aboiJt ~I 50,noo. :\nl(jrtIH ~J u\l"f 

10 y.'''. Ih. anllual CO,I 

2. Cost of inu'rest (hJrg('~ o n mont)' tx.ru.~('d to 

pay for o\'en, aBuming 6 0 pt'rc~nt inl~rc .. , .nd 
no down pa)'menl .. ..... . ... .. ........ .. . . .. I 

3. Cost of po\ .... er to oPCI.Jlt 0\"('0 • .l !io ~un .i 'lg .h,u th~ 

o\'rn is an i)' SO perrent rtfi~- i rnt .lnd that clt't. 6 

Iricily <0'1$ )10.015 per kilo" ~lt hour 

, 

($0.015 ptr K.\\'.II) !..!.~~-:':' ~-hou~)~I.;~,-.,i .• )., .. . · 
(,0' ; ) (I .1,)· ) (I y<u 1 i 

4, \\'ages of 22 men to o~r ~n(' (J\c: n .;Iud remov(, nlt.al __ 

from I h. gaped 0)' .... ' I 
(8 hou,,)(176 till- ) 

($2.20 per man per hour (22 m.n»~Tty;-.0' " 

I 

I 

(' ,)11., f 

4 15 .0nO 

•. ~ .'/5n 

). ~ IMI 

-----------------,--- --- ---~-.'-- - ---
Total annual costs (sum of It.m. I. 2. '. on.1 ., .... I < "I.~(N) 

---- . ---" .- --~ .--- -
1 Cracking the shell. insertin~ .1 knife.", a 11 lot rtm Cl \lnJ,: ~h('11 dllp' (tom 

the meat s ~ccount for Jho lJl Sf) pclt'e."nl of Ih e h .\ lhl , ~hlhJOl\tr 'IImr {pc-t

son31 communication. ~fr~, DJvid II , \\';.11 JCC. ')lftl tor , O\,,<"r ."UI,u t t 
of ,",orth America. 22 1>loill SUnl. Son,lIr . Lon~ ( , lao.l : 'rw ro,l I . 
Thus onl y half thr maopo"rr os n<eJ.d . 

rates of production should also mean hig-her 
wages; and recruiting meat removers, instead 
of shuckers, should attract more people to work 
in an oyster plant. Micro\\,a\'e openiug- also 
eliminates the slo\\', potentially dang-erous shell
stabbing or cracking- operation and ohviates 
the problem of having- to remo\e shell fra)!
ments from the meats. 

II. OTHER BIVALVES 

Preliminary results suggest that the micro
wave process is applicable for gaping other 
species of bivalves such as ocean quahogs 
(Arctica islandica) , hard clams (Mercenaria 
mercena.ria) , sea mussels (Mytilus edulis) , 
surf clams (Spisula solidissima) , and bay 
scallops (Pecten species). Because the meats 
from these species are often sold or handled 
cooked instead of raw, a slight overexposure 

to microwave energy is permissil,lt:· to ell:,lIn-' 

lOO-percent gaping- of the shelb. ~('\'('n' 0\1'1'· 

exposure should he avoided. hU\I'l'\'er, 1,t'c;(lIse 
cooking is associated with aJlI,reciahl(-' 11':':'('s 
in weight and, in sume instancps. \\'ith dell'tpr
ious changes in the qualit~· of the shlll.'k{-'d 
meats. Further work is planned to e\'aluate 
the commercial usefulness and ('('onolllY of the 
continuous microwave process for thl' . ..;e and 
other bivalves. 

SUMMARY 

Oysters and other bivalves that are hard 
to open have been successfully opened with 
microwave energy. The method can be adapted 
both to a batch-type and to a continuous-type 

commercial process \\'itholll notlceabl~' chan~
ing the organoleptic quality of the slH:lJrisll. 
Hence, after being processed by this Illdhocl. 
oysters, for example. can still be sold raw on 
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the half-shell. A comparison of costs with the 
hand-shucking method shows that a 33-percent 
saving can be realized using microwave energy. 
The method also has other advantages, such 

as increasing the productivity of a plant, en
abling labor to be recruited more easily, low
ering accident rates, and resulting in a product 
free from shell fragments. 
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A NEW APPROACH FOR EV ALUA TING THE 
QUALITY OF FISHERY PRODUCTS 

by 

Robert J. leanon and louil J. Rontivalli 

ABSTRACT 

Although organoleptic panels lack precision, they are the ollly in:-;trument that, at 
present, can integrate all the factors that affect quality. Described here is a new 
approach to improving panel precision. Using the approach, a panel expresst's quality 
in tenns of the estimated storage time of the sample rather than ill :-;uch amhiJnJnu~ 

tenns as "excellent," "very good," and "borderline." The approach o\i\' iates the n('('d 
for arbitrary terms to describe quality and assist~ the paneli~t ill makin){ his e\'alu
ations objectively. Statistical analysis of the results obtaineo ",h(,11 a panel used ttu.' 
method on samples of fresh cod fillets indicates that the stora){t' a~(' of such !'\ampJe~ 
can be estimated to within ±2.2 days with a reliability of 9!) percent. 

~------------------------------------------------------------------------------. - ---- - ---
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INTRODUCTION 
Statistical evaluations of the data obtained 

by organoleptic panels during sensory testing 
of foods have shown that panels are not al
ways reliable as analytical tools. The need ' 
for accurate, more objective tests to measure 
the quality of foods has therefore spurred in
vestigators to seek physical or chemical indices 
of quality. In this connection, fishery prod
ucts have received much attention (Gould, 
1965), and recent findings indicate that head
way is being made (Spinelli, Eklund, and Mi
yauchi, 1964; Frasier, Pitts, and Dyer, 1968). 
Nevertheless, no practical, universal method 
is yet available for reliably measuring the 
overall quality of fish. The organoleptic panel, 
despite its lack of precision, is the only avail
able instrument that can weigh all factors af
fecting quality and translate them into one 
overall assessment. 

Because the organoleptic panel is indis
pensable at present, our problem was to make 
it a better instrument of analysis. Recognizing 
the inadequacy of the terminology used to ex
press quality and the inherent subjectivity of 
panels, we attempted to devise a system that 
",-ould minimize these difficulties and thereby 
decrease the variability in panel results - a 

system in which the method of evaluation and 
the quality scale would be developed to fit the 
ability of the panel. 

In our study of this problein, we found that 
quality can be expressed more precisely in 
terms of the estimated number of days that 
the fish has been stored than in terms of such 
expressions as "excellent," "very good," and 
"borderline." This particular approach to
ward improving the precision of organoleptic 
testing is relatively untried. The purpose of 
this paper therefore is to report our attempts 
to improve the organoleptic evaluation of fish
ery products by showing how quality can be 
expressed reliably and consistently as a func
tion of storage time. 

The report is divided into two main parts. 
The first part discusses the variability involved 
in organoleptic evaluations of fishery products 
and indicates how the problem can be solved 
by expressing quality as a function of storage 
time. The second part reports on the degree 
of consistency obtained in data produced by 
panelists when they expressed the quality of 
a sample in terms of the estimated number 
of days that the sample had been stored under 
standardized conditions. 

I. CAUSES OF, AND REDUCTION OF, VARIABILITY IN 
ORGANOLEPTIC DATA 

The primary criterion of a panel's useful
ness to the investigator is the amount of agree
~ :lent among its members. Whether the pan
el ists number 2 or 20, if they can consistently 
;O'.g:l'ee on the quality of a food product, they 
.:;an be considered reliable within the frame
W Qi'k of their own particular testing procedure. 
III our experience, two individuals consistently 
agreeing on \vhether or not samples are "good" 
or "bad" (a 2-point scale) are more valuable 
to a researcher than are 20 panelists scoring 
samples on a 20-point scale with little agree
ment. If a panel can agree within statistical 
limits of some measure of quality, regardless 
of how that measure is derived, that panel can 
be a valuable analytical tool for organoleptic 
testing. 
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In this part of the report, we shall look 
into the causes of the variability in panel data 
and consider how to reduce it. This varia
bility can be traced to three principal sources 
- namely, (A) psychologically unsound or 
ambiguous descriptive terms used on the score
sheet, (B) unsuitable control samples, and (C) 
lack of sensory acuity in some members of 
the taste panel. 

A. PROBLEM OF UNSUITABLE 
DESCRIPTIVE TERMS USED IN 

SCORESHEET 
Discussed in this section are (1) how the 

use of unsuitable descriptive terms causes var-



iabiHty · in panel data and (2) how the varia
bility that is due to this cause can be reduced. 

1. How the Use of Unsuitable Score
sheet Terminology Causes 
Variability 

Variations in the assessment of quality can 
often be traced to the use of psychologically 
unsound or ambiguous terms on the scoresheet. 
For example, we have found that a relatively 
less desirable species, such as ocean perch or 
pollock, will be rated substantially lower than 
will a more desirable species, such as cod or 
haddock, even though the samples are all of 
the same storage age. Understandably, a pan
elist experiences difficulty in scoring "excel
lent" a sample of a fish that he dislikes, even 
if it is strictly fresh. Although he has been 
instructed to be objective, bias due to his in
dividual preference makes itself evident in 
panel data gathered over a number of exper
iments. 

Thus, the use psychologically unsound 
terms that conflict with the panelist's own eval
uation of the sample's intrinsic quality, re
gardless of its freshness, or the use of such 
arbitrary terms as "excellent," "very good," 
"borderline," "very poor," "inedible," and "un
marketable," which have different meanings 
to different people, can lead to varying judg
ments of quality (Ehrenberg and Shewan, 
1953) . 

2. How the Variability Due to Un
suitable Scoresheet Terminology 
Can be Reduced 

We have found that the problem of term
inology can largely be solved by expressing 
quality as a function of time. 

In this section, we shall explain the reason
ing behind our choice of this scoring method 
and then show how we incorporated it into 
our quality-evaluation scoresheets. 

a. Rationale of the method.-The primary 
basis of the approach suggested here - ex
pressing quality in terms of estimated storage 
time - is that the quality of fish fillets, though 
initially high, will decrease as the time of stor-

age increases. Although the quality of the 
raw material may vary somewhat over a num
ber of tests, an average spoilage rate can be 
determined, and the overall quality of the 
samples can be expressed as a function of the 
length of time that the sample has been stored 
under standard conditions. 

Thus, after observing the spoilage pattern 
of a particular species a number of times, a 
panelist can learn to express the quality of 
samples of this species in terms of his esti
mate of the length of time that the samples 
had been stored under the standard conditions. 
It follows then that a capable panel, trained 
to express the quality of a species of fish in 
terms of a standard time scale, can estimate 
the quality of any sample of that species as 
a point on the scale, even though the condi
tions under which the test sample was stored 
were not standard. For example, a panelist 
may judge that a sample of fresh cod fillets 
stored at 4.5 0 C. for 7 days is equivalent in 
quality to cod fillets stored at 0.6 0 C. for 10 
days. Thus, the test sample, regardless of the 
processing and storage conditions, can be eval
uated as equivalent in overall quality to a fresh 
sample stored under the standardized condi
tions for a particular period of time. 

Accordingly, in the use of the technique 
reported here, the panelist assumes that the 
test sample is a fresh fillet that has been 
stored at the temperature of melting ice up 
to the time of being served, regardless of how 
it actually was stored. Because the quality 
of the test sample must be compared with that 
of the fresh product, the panelist can compare 
the sample's quality not only with that of the 
very best fillets, but also with that of fillets 
over the entire quality spectrum. Figure 1 
illustrates the type of quality curves that can 
be expected when this system of evaluation 
is used to express the quality of samples in 
terms of the standard scale. 

b. Development of the scoresheet.-A prob
lem in evolving the system of organoleptic 
testing described here was to devise a score
sheet for the species under consideration. Dur
ing this process, a number of discussions with 
the panel was necessary so that descriptive 
terms that were agreeable to all of the 
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paneli sts would l~e used as descriptors of qual
ity on the. scol'esheet. For example, if one 
panelist decided that fillets had a "musty" odor 
at a particula r time during spoilage, the term 
"musty" appeared in the column describing 
fillets of that partieLllar age. By using all of 
the panelists' nomenclature in fitting our de
scriptors to the spoilage patterns that the pan
eli sts had discerned, we ,vere able to develop 
a scol'esheet showing the changes in quality 
as the~' appeared to our particular panelists. 

Figure 2 shows the score sheet that evolved 
from these discussions. The panel unani
m,)usly <[greed to these descriptors, using the 
odor of the product as the primary indicator 
of qua lity and the appearance of the product 
as ,l secondary indicator only . The acceptance 
question ("Would you cook and eat this fish ?") 
,\'as added solely as an indication of the pan
d ists ' subjective level of acceptance or rejec
: 1(>11. Preliminary results obtained from com-
;;di n g' panel averages with the number of ac

( ppta l1ces or rejections indicate that, although 
t lw '.lcceptance threshold of the individual pan
eli sts differed, the acceptance or rejection of 
the p:lnel as a unit varied little. 

B. PROBLEM OF UNSUITABLE 
CONTROL SAMPLES 

Following the pattern used in Section A, 
we describe in this section how the use of un
suitable control samples causes variability and 
then how this variability can be reduced. 
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Figure I.-Theoretical quality curVes baaed 
on estimated storage time system. 

1. How the Use of Unsuitable Con
trol Samples Cause Variability 

An experimenter, to ensure that the quality 
of the reference controls used by him remains 
high over a period of time, sometimes uses 
frozen samples. Unfortunately, the use of 
frozen control samples as references tends to 
complicate the panelist's job, especially when 
the samples he is evaluating are fresh and 
unfrozen, because it forces him to make a two
step evaluation. The first is a comparison of 
the sample being judged with some remem
bered fresh sample of absolutely best quality. 
The second is a comparison of the sample being 
judged with the known control in the test. 

On the other hand, the use' of only fresh 
unfrozen controls can cause difficulty, too. If 
the quality of the controls is low, the panelist 
tends to score the test sample higher than he 
would if fresh controls of better quality were 
used. Thus, at two different times, he may 
give one sample two different scores, their val
ue depending on the quality of the control 
being used at the moment. 

2. How the Variability Due to Un
suitable Control Samples Can Be 
Reduced 

We counteracted the variability due to the 
controls by developing a set of standard con
ditions under which the reference sample was 
stored. We could have established these con-
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RAW EVALUATION - COD 
USE ODOR AS THE PRIMARY BASIS OF JUDGMENT. Use appearance as a deciding factor in borderline cases only. 

1. In Column A, write the number of each sample on the line opposite the number of days you estimate 
the sample has been stored. 

2. In Column 'B, check the appropriate box for each sample. 

Your Column B: Acceptance - would you cook 
estimate of 

Column A: and eat this fish? 
Quality descriptors time sampled 

was stored Sample number Sample Sample 
at 0.6 0 C. number Yes No number Yes No 

Days 

Sea-fresh, seaweedy, briny, tangy, neu- 1 
tral, or little odor. Glossy or translu- 2 
cent appearance that decreases with 3 1 13 
age. 4 

Little odor or very slightly fishy, stale, 2 14 
salt cod, or musty odors. little or no 5 
glossiness. 6 3 15 

Slightly fishy, rancid, sour, acidic, salt 
cod, slight but not persistent ammoniacal 7 4 16 
odors. Somewhat dull waxy or opaque. 
Some discoloration. 8 5 17 

Definitely fishy, rancid, sour, acidic, 6 18 
slight persistent am m 0 n i a ,c a I odors. 
Slight yeasty, barnyard, fruity, or sweet 9 7 19 
odors. Opaque with moderate discol-
oration. 10 8 20 

Strong fishy, rancid, acidic, sour, or 
persistent ammoniacal odors. Definite 11 9 21 
yeasty, barnyard, fruity, or sweet odors. 12 10 22 

Opaque with moderate discoloration. 13 
11 23 

Very strong fishy, yeasty, fruity, sour, 14 
sweet, or putrid odors. Obvious dis- 15 

coloration. 16 12 24 
17 

--- - - - .- -

Figure 2.-Panel scoresheet (quality equaled with estimated time). 

ditions arbitrarily; however, to ensure greater 
interest on the part of the panelists, we used 
conditions reasonably close to those used com
mercially. 

In preliminary work, we found that cod 
fillets obtained within 24 hours after the cod 
had been captured, packaged in flexible 
pouches, and stored at 0.6 0 C. had a shelf life 
that was fairly easy for the panel to break 

into increments. The shelf life was long 
enough to result in distinct stages of spoilage, 
yet short enough to produce a rememberable 
number of spoilage increments. We also found 
that a series of simultaneous storage tests gave 
the most satisfactory test samples. By adding 
fresh samples every 2 or 3 days and by retiring 
the spoiled ones, we had a continuously avail
able supply of samples that not only were of 
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known storage age but that reflected the entire 
quality spectrum of the fillets. 

Throughout the tests, we procured the fish, 
stored the fillets, and presented the samples 
to the panelists in exactly the same manner. 
carefully eliminating nonstandard or unusual 
samples and strictly controlling the size and 
temperature of the samples. For raw eval
uations, we presented the samples to the pan
elists in covered 1-liter beakers that were not 
more than three-fourths full. We then allowed 
the samples to warm up to abuut 7° C. Each 
panelist evaluated the quality of the sample 
by lifting the cover of the beaker and sniffing 
the odor. 

C. PROBLEM OF LACK OF SENSORY 
ACUITY IN SOME PANEL MEMBERS 

1. How the Lack of Acuity Causes 
Variability 

A lack of sensory acuity in only a few mem
bers of a panel can cause their judgment to 
differ markedly and erratically from that of 
the other members. The result is that the 
ayel'age judgment of the panel varies more 
than it otherwise would if these members had 
llPt been present. 

2. How the Variability Due to a lack 
of Sensory Acuity Can be Reduced 
Because the entire staff of our laboratory 

I' ,,:- :' ented themselves as potential panel mem
, ; '1 ' :, ,Ye were faced with the problem of a 
: ' ·,~ iI , le lack of sensory acuity in some pan
'l '· ·l : , To ensure that the members we selected 
, ',,::' t have adequate sensory acuity, we used 
;', :. \\ \ I.-; tep screening process to eliminate any 
",:JJd idates who were unable to detect differ
' .'~ (c e ~ in odors of samples that did actually dif
f, '\' markedly in quality. 

a. Preliminary screening of panel candidates. 
-During the preliminary screening, we asked 
each prospective panelist to smell raw samples 
having storage ages known to him so that he 
could become familiar with the spoilage char-
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acteristics of the species stored at near the 
temperature of melting ice (about 0.60 C.). 
To help ensure his later successful judging, 
we asked him to observe the entire spoilage 
pattern a number of times. On these occasions, 
we instructed him to describe the odors that 
he observed in the known samples. This exer
cise helped him to remember the spoilage 
characteristics of the samples and helped us 
when we were using his comments in devel
oping our scoresheet. 

After the candidates for the panel had 
learned the spoilage pattern of the species, we 
tested the candidates further by asking them to 
estimate the storage age of samples taken from 
lots of fillets having storage ages known to us 
but not to them. We began the testing slowly, 
presenting only one or two unknown samples 
along with a series of known ones that the 
candidates could use for comparison. As the 
testing proceeded, we steadily increased the 
number of unknowns. To maintain the candi
dates' interest, we informed them of their 
progress and allowed them to discuss what they 
had smelled and how they had arrived at the 
correct or incorrect answers. We selected the 
more capable candidates on the basis of their 
accuracy in estimating the age of the unknown 
samples. As a result of this preliminary 
screening, we were able to eliminate quickly 
all but 10 of the original candidates. 

b. Final selection of panel candidates. -

The testing and training of the remaining 
candidates were continued so that quality guide
lines could be developed and the reliability of 
the candidates could be improved. 

After testing the finalists continuously with 
unknown samples, we were able to determine 
the reliability of the 10-member panel by plot
ting the averages of the candidates' estimate 
of the storage age of the samples against the 
actual storage age. This plot showed us where 
to expect the greatest deviations and allowed 
us to set allowable limits on the deviations 
of the panel and on the performance of the 
individual panelist. From it, we were able 
to choose seven candidates who would work 
together best in giving us consistent data. 



II. CONSISTENCY OF ORGANOLEPTIC DATA DERIVED BY 
THE NEW METHOD 

In Part I, during our discussion of the need 
for counteracting the causes of variability in 
panel-derived data,! we pointed out that the 
usefulness of an organoleptic panel can be 
measured by the amount of agreement among 
the panelists. In the present Part II, we shall 
show how well the carefully chosen panelists 
at our laboratory agreed among themselves 
when they worked with standardized controls 
and used a time-oriented score sheet. Also, we 
shall discuss some of the elements that require 
continuing attention if consistency is to be 
maintained over an extended period. 

A. TESTING FOR CONSISTENCY 
Table 1 shows the estimates of storage age 

that the 10 most capable panel candidates made 
in evaluating the quality of skinless cod fillets. 
From these data, we selected the final 7 pan
elists - those who could indicate the storage 
age of cod fillets within -+-2 days with better 
than 'to-percent reliability. These 7 averaged 
80A-percent reliability within -+-2 days; as in
dividuals, their accuracy ranged from 71 to 
88 percent. 

Table 2 compares the average ages esti
mated by the panel with the known storage 
ages of the fillets. Out of 52 samples repre
senting the entire quality range of fillets, the 
panel never deviated more than 3 days from 
the true storage age of the samples. It esti-

mated the age of 56 percent of the samples 
within -+-1 day and that of 90 percent of the 
samples within -+-2 days. Statistical analysis 
of these data shows that the estimates were 
accurate within -+-2.2 days with 95-percent 
reliability. 

Figure 3 shows the curve, as plotted from 
the panel averages, of the rate of spoilage of 
cod fillets scored under the standard conditions. 
The curve falls very close to the ideal line for 
the 4-to-12-day storage time. The larger de
viations that occurred in the first 4 days and 
in the last 5 days of storage suggest that the 
daily changes in quality during these periods 
were too slight to be detected reliably. Table 
3, which shows the average deviations and 
standard deviations calculated for various sec
tors of the curve, adds support to this con
clusion. For all samples studied, both the 
average deviations and the standard deviations 
were much smaller during the first 10 days of 
storage than during the last 7 days of storage. 
The panelists judged that most of the samples 
were spoiled after 10 to 12 days' storage. Ap
parently, once the samples became spoiled, the 
panel could not reliably detect further day-to
day losses in quality. Standard deviations for 
samples stored for from 1 to 10 days indicate 
that the panel could correctly estimate the true 
age of these samples within -+-2.2 days with a 
reliability of 95 percent. 

Table I.-Reliability of nna! candidates in judging the true age of cod fillets .,tored at 0.6 0 C. 

Samples judged as to storage age: 
Total 

Within ±I day's Within ±2 days' With more than Panelists samples Without deviation judged deviation from deviation from ±2 days' deviation from correct age correct age correct age f rom correct age 

Retained No. No. % 0/ total No. % 0/ total No. % 0/ total No. % 0/ total 

A 48 16 33.3 30 62.5 39 81.3 9 18.7 
B 41 24 58.5 29 70.7 36 87.8 5 12.2 
C 51 19 37.3 30 58.9 40 78.5 II 21.5 
D 46 18 39.1 31 67.4 40 87.0 6 13.0 
E 48 5 10.4 19 39.6 34 70.9 14 29.1 
F 41 7 17.1 27 65.9 34 83.0 7 17.0 
G 51 17 33.3 26 50.9 38 74.4 13 25.6 

--- 1---- -- f---- -- ---- -- ---- f--- -----
Average 46 IS 32.7 27 59.4 37 80.4 9 19.6 

Not retained 

H 16 2 12.5 4 25.0 8 50.0 8 50.0 
I 42 6 14.3 16 38.1 23 54.8 19 45.2 

J 25 11 23.9 21 45.6 4 54.3 21 45.6 
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Table 2 .-Performance of train ed pan el 
estimates of the stor age ages 

com parison of known storage ages of samples with the panel's average 

Troe Panel's 

storage 
average 
esti mate age of age 

Da y J DayJ 

I 2.3 

I 1.6 

I 2.1 

I 2.6 
----- - ----

2 2.3 

2 3.4 

2 2.0 
- ---- - - - --

3 4.4 

3 3.6 

3 2.3 
---- - - ----

4 2. 3 

4 3.1 

4 2.9 
----- -----

5 6.0 

5 4.7 

5 6.4 
- - - - - - ---- -

6 5.3 

6 4.7 

6 6.0 

True 
D evia tion storage 

age 

Day ! Days 

+1.3 7 

+0.6 7 

+1.1 7 

+1.6 7 
-- -- - 1------

+0.3 8 

+1.4 8 

0.0 8 
-----

+1.4 8 

+0.6 8 
-----

-0.7 9 
---- -

-1.7 9 

-0.9 9 

-1. 1 9 
1-- - - - - 1-- ----

+1.0 I 

- 0.3 10 

+ 1.4 10 
--- - - - - ---

-0.7 I I 

-1.3 II 

0.0 II 

• 

~ . 
~ 

u 
~ 

.,; ,. 
< 

~ 9 ,. 
~ 10 
~ 
~ 11 

" ~ ,. 
12 < 

~ 
~ 13 

14 

15 

16 

17 

Panel's 
average 
estimate 
of age 

Days 

6.6 

7. 1 

9.0 

5.6 
1-----

7.7 

7.0 

7.6 

7. 1 

10.7 
---- -

9.3 

8.5 

10.0 

9. 8 
1-- ----

10.2 

10.4 

8.7 
f---- -

9.6 

8.8 

13.0 

Devia ti on 

Days 

- 0.4 

+0.1 

+2 .0 

- 1.4 
f------

- 0.3 

- 1.0 

-0.4 

-0.9 

+2.7 
f-- -- --

+0.3 

- 0.5 

+1.0 

+0.8 
1- ----

+0.2 

+0.4 

- 1.3 
- - ---

-1.4 

-2.2 

+2.0 

I dea l 

Actual 

...... 
..... , 

T rue 
sto rage 

age 

Day J 

12 

12 

12 

12 
1-- ----

13 

13 
---- -

14 

14 
-----

15 

15 

15 

15 
- ----

16 
1------

17 

..... 
..... . ..... 

.'-!' 

10 11 12 13 14 15 16 17 

AC'ltJAL STORAGE TIME (days) 

Figure 3.- Estimated sto r age age versus actual storage of 
r aw skinless cod fillets at 0 .6 0 C. 

P anel ' s 
av~rage D eviat ion estlmate 
of age 

DaYJ D ay! 

11.9 -0.1 

12.4 -HH 

11.8 -0.2 

9.8 - 2.2 
1- ---- --- -

11.0 - 2.0 

11.7 - 1.3 
----- --- -

13.4 -0.6 

13.0 -1.0 
----- -- --

, 14.0 - 1.0 

12. 1 - 2.9 

14.1 -0.9 

13.8 -1.2 
f--- -- - -- - -

13.4 - 2.6 
1- - - -- - ---

15.4 -1.6 

Sum of deviations 54 .7 

Average devia tion ±1 .05 



Table 3.-Deviation of panel's average estimate of storage age from true 
storage age of cod fillets 

Storage Sum of Samples 
time deviations exa mined 

Day> Day> No . 

I - 4 12 .7 13 
5 - 10 IS.4 22 

I I - 13 I loS 9 
14 - 17 I I. S S 

I - 10 31. 1 35 
11 - 17 23 .6 17 

1 - 17 54 .7 52 

The panel accepted almost every sample 
unanimously when it. judged, on the average, 
that the sample had been in storage less than 
7 days; it rejected the sample unanimously 
when it judged, on the average, that the sample 
had been in storage for from 10 to 12 days. 

B. MAINTAINING CONSISTENCY 
Maintaining a high degree of consistency 

requires unrelenting attention to detai ls. The 
method of presenting the sample to the pan
elist, the upkeep of thE: panel's skill and inter
est, and the avoidance of nonstandard spoilage 
odors in the reference samples are the three 
most important. In the following discussion 
of these three requirements in the maintenance 
of consistency, we touch on some of the prob
lems that may arise and some of the solutions 
that may be effective. 

1. Standardizing the Method of 
Sample Presentation 

The conditions under which the samples 
are presented to the panel must be standard
ized, so that variables affecting the reliability 
of the panel's judgment can be eliminated. For 
example, the temperature and size of the 
sample and the type and size of the container 
in which the sample is presented affect the in
tensity of odor from the samples. 

The length of time that the odor is allowed 
to build up in the sample container also is a 
variable. In our evaluation of raw fi llets, we 
used a covered I-liter beaker as the sample 
container and presented each panelist with the 
same sample. The beaker appears to hold the 
odors better than a plate or pan does, and the 

Avera ge Varian ce Standard 

devia tion ( u ') deviation 
( u ) 

Day> 

±1.0 1.3 ±1.1 
±O.S 1.2 ±1.1 
±1.3 2.7 ±1.6 
+1.5 3.2 +I.S 

±0.9 1.2 

I 
±1.1 

±1.4 2.7 +1 .7 

±1. 1 1.7 ±1.3 

odors appear to be more concentrated. But 
if one panelist sniffs the odor from a beaker 
immediately after another panelist has sniffed 
it, the second panelist does not get the same 
intensity of odor. Apparently, an interval of 
time must elapse between the samplings to al
low the volatile substances producing the odor 
to bui ldup in the beaker. The use of different 
samples for each of the panelists would elim
inate the dilution effect, but it would introduce 
a new variable, owing to differences among the 
samples. 

2. Keeping Up the Panel 's Skill and 
Interest 

Although the initial training procedures 
are simple, we found that the panelists had to 
be retrained and retested continuously to keep 
their accuracy high. 

The interest of the individual panelists 
must be mainta ined to ensure a high level of 
performance. We found that the performance 
of individual panelists tends to fall off with 
time and that panelists lose interest if their 
regular work is continuously interrupted for 
testing sessions. Apparently, some system of 
incentives would be worthwhile. 

3. Eliminating Nonstandard Refer
ence Odors 

We originally theorized tha t odors not 
standard to the particular species, such as ir
radiation odors, would be a maj or problem 
in the use of this evaluation system. We found, 
however, that the panel was more confused by 
variability in reference samples than by odors 
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different from those developed during normal 
spoilage. Accordingly, we took great care to 
eliminate nonstandard reference samples be
fore the tests began. Despite these precau
tions, panelists stated that they preferred to 
rely on their training r ather than on some 
of the reference samples that we gave them 
during the tests. Yet, known standard samples 
in different stages of spoilage seemed to aid 
the panelists in making judgments. Po sibly, 
samples of artificial odor corresponding to the 

odor of fi h in variou stages of spoilage would 
solve the problem of the nonstandard reference 
saml le. 

Odor different from those occurring dur
ing norma l poi lage of fre h fi h did not appear 
to reduce th ov rail performance of the panel. 
Result f te ting irra hated and frozen had
dock and cod filIet howed that the panelist 
could relate od r of rancidity and irradiation 
to th time cal with ood agreement among 
them elve . 

CONCLUSIONS 

Despite the problems attendant upon the 
use of this system for evaluating the overall 
quality of fish samples , it has a number of a -
vantages that merit it consideration a a 
testing instrument. 

1. It is simple - panelists can be selected 
and trained easily and relative ly 
quickly. Our entire selection and train
ing procedure took only 2 month. 

2. It is objective and unambiguou - pan
elists are trained to make decision 
based on standard quality char acter
istics rather than on personal bias or 
preference. The decisions are ex
pressed in terms of the storage age of 
the sample, \yhich is obj ectively de
terminable for controls, rather than in 
abstract terms or in numbers that ex
press degrees of some abstract quality. 

3. It is comprehensive and direct - pan
elists compare the quality of the sample 
with the entire spectrum of quality for 
the particular species rather than hav-

ing to r late the quality of the amp le 
to a in 'l l' f I' nce control - namely, 
the ery be t fi h that the can rem em-

er. 11 that j required j an e ti-
m ti n f t rage e acc rdin their 
e peri nce - a rea li tic alue. 

4. The p n Ii t th m el e de elop the 
a l and the core heet ba 3d on their 

training xperience. Theoreti cally, 
panel c uld be trained f r quality e al
uation of almo t any fi hery product, 
pro id d a tandard cale howing de
fin ite increment of poi lage through 
time can be de eloped that can be as-
imilated by the paneli ts. Thus, al

though such problems are a ociated 
with the u e of this ystem of eval
uation, the 0 erall concept of evalua
ting the quality of test samples on a 
sam ple-age scale has merit. In general, 
the system is imple to use, panels can 
be developed with a minimum of re
sources, and a good panel can provide a 
reliable analytical tool for the re
searcher. 
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DEMERSAL FISH RESOURCES: COMPOSITION, 
DISTRIBUTION, AND COMMERCIAL POTENTIAL . . . 

OF THE CONTINENTAL SHELF STOCKS 
OFF SOUTHEASTERN UNITED STATES 

by 

Paul Struhsaker 

ABSTRACT 
A 5-year study of the demersal fish resources of the Continental Shelf off South

eastern United States resulted in the occupation of 956 exploratory trawling stations in 
the 6- to 100-fathom depth range. The study showed ~hat the region can be divided into 
five general habitat types - coastal, open-shelf, live-bottom, shelf-edge, and lower-shelf 
- each harboring a distinctive association of demersal fishes. 

The coastal ,habitat, which has a smooth, sandy-mud bottom out to depths of 8 to 10 
fathoms, has well-known and abundant resources of bottomfishes. Increased use of these 
stocks (mostly drums and croakers) seems to depend on market development, rather than 
on additional exploratory fishing. 

The open-shelf habitat, which has a smooth sand bottom to depths of about 10 to 25 
or 30 fathoms, has poor potential for a trawl fishery for food fishes. Occasional large 
catches of scup and filefish indicate, however, that . these species may be abundant enough 
to support a small industrial fishery for bottomfish. ' 

The live-bottom habitats, which are small areas of broken relief and a rich sessile 
invertebrate fauna within the open-shelf habitat, have the best food-fish potential for com
mercial utilization. During exploratory fishing, moderate to large catches of snappers, 
groupers, porgies, and ecologically associated species were taken consistently with New 
England-type otter trawls. The best areas were off Northeastern Florida and South Car
olina, but other productive areas ,were found along most of the Southeastern Coast. 

The shelf-edge habitat, which has a smooth to highly broken bottom and runs along 
the edge of the Continental Shelf at depths of about 30 to 60 fathoms, also has large con
centrations of snappers, groupers, and porgies in certain localities. Although trawl ing 
was often impractical in. the rougher portions of this habitat, the fishery resources of 
these areas can be harvested by handlines and traps. 

The lower-shelf habitat has a smooth mud bottom from about 60 to at least 100 fath
oms; the limited explorations indicate the presence of large concentrations of butterfish, 
spotted hai5:e, and perhaps groupers in this habitat. 

A fishing log and chart of 50 stations where catches of commercial size were made 
is provided. A list of demersal fishes taken during the explorations is given, along with 
notations on their occurrences in the trawl catches and habitat occupation. 

Author, Paul Struhsaker. FiIhtry Bi%gist . Bureau af Commercial Fisher ies Exploratory Fishi ng and Gear Research Stat ian. SI. Simons Island . 
Georgia 31522 (present address, Hawaii Institute of Marine Bialogy. University of Howa ii. Hanalulu. Hawai i 96822). 

Preprint No. 72. issued February 1969. 
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INTRODUCTION 

Commercia l fishermen are understandably 
reluctant to venture from known fishing local
ities even when fishing is poor on the usua l 
grounds. The increased expense, the possibil
ity of even poorer catches, and the likelihood of 
losing gear deter the individual fisherman f r om 
exploring unfamiliar areas. As a consequence, 
governmental agencies have assumed respon
sibility for many of the fishery explorations 
in distant or previously unexplored regions. 
These explorations have often discovered val
uable latent resources. 

Since 1950, the Fish and Wildlife Service, 
Bureau of Commercial Fisheries, and other 
agencies have explored the waters bordering 
the Southeastern United States (Figure 1). 
The explorat ions are one part of a long
range program to strengthen the commercial 
fishing indust ry of the United States and to 
gather knowledge for the wise use of available 
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resources in the marine environment. Powell 
(1950) and Buller (1951) described bottom
fish explorations by the' Fish and Wildlife 
Service off North Carolina. Anderson (1956) 
carried out winter explorations for brown 
shrimp over the outer Continental Shelf in 
1940. Taylor (1956) and Lunz (1957) de
scribed offshore investigations by the State of 
South Carolina. Bullis and Rathjen (1959) 
reported offshore and deepwater shrimp ex
plorations by the Bureau of Commercial Fish
eries during 1956-58. 

In addition to the fishery surveys by the 
foregoing agencies, the Fish and Wildlife Serv
ice used the research vessel Theodore N. Gill 
in a 2-year study of the physical, chemical, 
and biological environment off the Southeastern 
Coast. The results of this effort were reported 
by Anderson, Gehringer, and Cohen, 1956a and 
1956b; Anderson and Gehringer, 1957a, 1957b, 
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1958a, 1958b, 1959a, 1959b, and 1959c; Moore 
and Gorsline, 1960; and Anderson, Moore, and 
Gordy, 1961a and 1961b. 

In 1959, the Bureau used funds made avail
able by the Saltonstall-Kennedy Act to establish 
an exploratory fishing and gear research field 
tation at Brunswick, Georgia. The station 

was administered by the Bureau's Region 2. 
(Gulf and South Atlantic States) and was 
supervised by the Bureau's Exploratory Fish
ing Base at Pascagoula, Mississippi. The func
t ion of this station was to survey extensively 
the area from Cape Hatteras, North Carolina, 
to the Str aits of Florida. These surveys had 
the cooperation of the Bureau's Biological Lab
)ratory at Brunswick. The aim of initial ex
p' orations was to assess the commercial po
tential and availability of offshore stocks of 
shrimps, clams, scallops, and demersal fishes. 

These explorations were reported upon in 
several ways. At the completion of each ex
ploratory fish ing cruise, the results were eval
uated quickly and given in a report distributed 
to members of the commercial fishing industry 
and other interested persons. Thus the fish
ermen were quickly and effectively informed 
about the findings of each cruise. Occasionally, 
favorable fishing r esults were radioed directly 
to the commer cial fi shing fleet. After enough 
information on a par ticular phase of the survey 
was accumulated and evaluated, a more com
prehensive report was published, usually in a 
journal directed to the commercial fishing in-

dustry. Reports on exploratory fishing and 
related activities off the Southeastern Coast 
published since 1959 are by Captiva (1960), 
Porter and Chestnut (1962), Cummins, Rivers, 
and Struhsaker (1962a, 1962b, and 1962c), 
Bullis and Cummins (1961 and 1963), Cum
mins and Rivers (1962a and 1962b), Rivers 
(1962 and 1966), and Thompson' (1967). 
Bullis (1964) summarized the history, pur. 
poses, and present status of exploratory fishing 
in the Gulf of Mexico, in the Caribbean Sea, 
and off the Southeastern United States. 

In the 5 years (1959-64) that the explor
atory fishing vessel Silver Bay (Figure 2) op
erated off the Southeastern United States, we 
(Staff at the Exploratory Fishing and Gear 
Research Field Station at Brunswick, Georgia), 
expended much effort on trawling explorations 
for offshore demersal fishes. The purpose of 
the present report is to summarize and eval
uate the resu lts of these surveys. Although 
this report is directed primarily to the com
mercial fishing industry, I hope that it will 
also aid in planning other investigations in 
this region and contribute towards a rational 
use of the area's offshore resources. 

Beca use the primary purpose of the explor
ations was to determine the commercial po
tential of the offshore demersal fish stocks, I 
shall discuss their past and present contribu
tion to the commercial-fishing economy of the 
region before reporting on the exploratory 
trawling. 

I. COMMERCIAL USE OF OFFSHORE DEMERSAL FISHES 

"Offshore fishes," as used in this paper, 
are fishes that normally occur in depths of 
greater than 10 fathoms and that are not t aken 
incidentally in the shrimp-trawl fishery. Not 
all of these offshore fi shes are reported upon 
here. The offshore winter-trawl fishery of 
P aleigh Bay, orth Carolina, for example, is 
not included in the follo'vving discussion, be
cause the species of fi shes taken in that fishery 
are the same as those taken by the inshore 
shrimp fishery (Pearson, 1932). The offshore 
fishery of the outheastern Coast is now lim
ited to handlining and traps, and the catch 
is composed mainly of black sea bass, snappers, 
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and groupers (see Appendix B for the scien
tific names of these fishes and of others men
tioned in this paper). Moe (1963) compre
hensively evaluated the commercial and sport 
use of the offshore fishery resources of Florida. 
Anderson and Gehringer (1965) reported on 
the use of the marine resources off the East 
Coast of Central Florida. 

Figure 3 shows annual landings of offshore 
demersal fishes for Southeastern United States 
since 1902. The importance of the once active 

1 Thompson, John R. 1963. The bathyal benthic caridean shrimps 
of the Southeastern North Atlantic . Ph.D. Thesis , De portment of the 
Zoology, Duke Uni versity, 504 pages. 



Figure 2.-The Silver Bay, a North Atlantic steel-hulled side trawler usOO for bottom fish explorations off Southeastern 
United States, 1959-64. 

shark fishery in 1937-45 is evident from the 
data. 

Figure 4 shows the annual value of the 
catch of offshore demer al fishes for the South
eastern Coast from 1950 to 1964. During this 
period, the values ranged from $250,000 in 
1955 to $525,000 in 1963. Although the off
shore bottomfishes usually contribute less than 
1 percent of the total landings for the South
eastern Coast (300 million to 475 million 
pounds per year), they represent between 2 
and 3 percent of the total monetary value of 
the landing ($17 million to $23 million per 
year). Increa ed production of these more 
valuable off hore species therefore would sub
stantially increase the income to the area, 

although would not greatly increa e the total 
fishery landings. 

Although the off hore fi hery take about 
20 species of fish, a relati, ely few pecie dom
inate the landing. In recent year, the black 
sea bass has been the primary catch. The 
establishment of a winter-trap fi hery for thi 
species in North and South arolina (River 
1966) is the rea on for the increa ed landing 
since 1961 (Figure 5). The econd mo t val
uable species is the l'ed napper about 
pounds of which are caught annuall at a val
ue of about $260,000 (Figure 6). Grouper 
are the next most abundant group of fi he , 
now yielding slight] over 5 0 00 pound per 
year (Figure 7). The loemaining four peCle 
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Figure 3.-Annual landings of offshore demersal fishes for Southeastern United States, 1902·64. Sources: 
Fishery industries of the United States and Fishery statistics of the United State,. 
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Figure 5.-Annual landings of black sea bass for South
eastern United States, 1886·1964. Sources: 
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Fishery industries of the United States and 
Fishery statistics of the United States. 
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of snappers are the fourth mo t abundant 
group (Figure 8). Al ng the outhea tern 
Coast, the bulk of the nap per and group r 
catches comes from the Ea t Coa t of Florid 
whereas the catch of black ea ba c m 
almost exclusively from off the arolina 
Other less abundant commercial pecie from 
offshore area include amberjack, cobia, grunt, 
hogfish, scup, sharks, padefi h, and gra) 
triggerfish. 
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Figure 6.- Annual landings of red snap pe.r for Southeast· 
ern United S tates, 1902·64. Sources: Fuhery 
industries o f the United S tates and Fiahery 
statistics of the United S tates. 
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II. EXPLORATORY TRAWLING FOR OFFSHORE DEMERSAL FISHES 

Becau e the total sur ey program in 01 ed 
ariou other ur eys - uch as exploration 

for clam, callop, and hrimp - the ur e 
for demer al fi he weI' u uall made along 
with tho e for other re ource. A a re ul 
the explorat r Ii hing effor ar n teen) 
di tribut d thr u hout an region or ea on. 

uch a 
ha 

n 
n 

a a rn f 
location 
a ta 



clumped di stribution , such a th e of many 
demersal fishes. 

The Bur eau' bottomfi h 

t he genera l features of th 
oft' the Sou thea tern ni t 

h ed 

an I r 
ur 

l. 

A. SURVEY METHODS 

Table 1 give th itin rary i l l) /' Bay 
durin g which bottomfi h ur y rna 1 
out to depths of 100 fa lh m . Tabl 
the distribution of .' pl rat r y fi h- and 
shrimp-trawling tation b. d 1 lh r an g
latitude. Most of th in d 

recei \'ed greater aU nti n b 
Con tinental h If of the 
States lie in d pth ~ I ~ than and 
because the con\' entional hrimp-tr awling- \' 
sels in the regi on cann t fi .. h at g-r al r d 1 tho 
easily (Knake, l\Iurd ck, and alin ~r. 1 .-
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Table I.- Itinerary o f 
d emersal ,fis h 

Crui~e 
number 

18 
19 
20 
21 
n 
23 
24 ,. -, 
27 
28 
29 
30 
3 I 
32 
3S 
37 
39 
40 
4S 
48 
52 
53 
55 
56 
57 

D.t~ 

31 Aug, tv 2 S~pt. 1959 
14 -29 Ott. 10;9 

21 ~O\ to 13 D~c. 19 9 
1 3-~9 J an 1960 
16 Feb, to 18 " lar. 1960 
4-5 1\la)' 1960 
12- 13 J un~ 1960 
13-30 J ul), 1960 
1- 16 D~c, 1960 
18 J an, to 10 Feb. 196 1 
1-20 M ar. 196 1 
17-22 Apr. 196 1 
19-20 July 196 1 
8-22 Au g, 196 1 
8- 14 Dec, 196 1 
23 Feb , to 5 1\ lar. 1962 
26 M ay to 10 J une 1962 
22 Ju ly to 6 Aug, 196 2 
17-3 0 J an , 1963 
8-18 M ay 1963 
4-1 7 Dec. 1963 
11 -22 J an , 1964 
26 Feb. to 13 M ar. 1964 
30 M ar. to 20 Apr. 1964 
30 Apr, to 19 M ay 1964 

Off. hOI< IrU ~xplor~ 

• to .pe I hltor ... 

whk h 

It lioOJ 
oc(upi~ 

Bruns" ICl. '. \0 ape FOi r. ' 0 
On 10" and RaJolgh Ba),s. ' 11 
G.or~1 and • 'orth«n florida 1 
Bruns" I<l. Ga .• to Cape Ii att~r .. , . C. 9 
Off t. Au USlIne, Fla. I J 

t . Augusti ne to J ksonvill ~ , fla . I J 
.vannah. G., to ape H atteras. I . 6 
'\'ann.h. G. to Cape Fu r. '. C. 22 

Ft. P i~ rce to J .cksonville. Fla. 
Onslow and R aleigh Bar s. II 

t. ugusti ne. Fl o" to Bruns wick. Ga . 40 
t. ugusti ne to Ja ckson\'ill~ , Fl. . 10 
,,·annah. Ga .. to Cape Lookout. . C . Z 
.,·ann ah, G • . , to ape Lookout, . C . 14 

SI. ugust ino, Fla ., to avannah , Ga . 15 
avan nah. a .• to ape lI atteras, . C. 4 

On low Bay , ,C. 32 
Savann ah. Ga " to Cape Fear. ' C , 34 
J acksonville , Fla ., to avannah , Ga . 30 
Georgi a 34 
Sou th Carol ina 22 
St , Lucie I nlet to St. Augus ti ne, Fla . 7 
Cape Romain , S. C" to Cap~ H alteras, . C . 78 
SI. Au gustine, Fla ., to Cape Romain , S. C. 53 

T otal .. . . . . . . , . . .... . .... .. . . .. . , . ... . .. ..... , ... . . . .. .. . . 956 

findings 
d. I feel 

pr -



Table 2.-Fish·trawl stations occupied by the Silver Bay off Southeastern United States, 1959·64 

Stations occupied and time fi shed at: 
T otal Geographica l 

location 6·10 11·20 2 1·3 0 3 1·40 41·50 51-60 6 1-80 1-100 stations 
fathoms fathoms fathoms fathoms fathoms fat ho ms fat ho ms fathoms occupied 

Latitude Nor th No_ HourI No_ H Ollrs No_ HOllrs No_ /-fo llrs No. HOllrs N o. H Oll rS No . /I Ollrs o_ j{ Ollrs '0. 
Sta . fished Sta. fished Sta. fished Sta. fished Sta . fi sh.ed Sla . fish ed St a. fishrd Sl a. fislud 

35°00'-35°20' 1 2 2 3 1 2 1 2 -- -- -- -- -- -- 2 2 7 
34 °00' -34 ° 59' 39 44 48 52 7 7 11 15 2 2 2 2 1 I 4 5 11 4 
33°00' -33°59' 28 37 63 79 32 40 13 17 8 9 3 5 3 4 1 2 15 1 
32°00'-32°59' 4 5 33 38 30 32 11 18 6 9 -- -- 5 6 -- -- 89 
31 °00'_3 1 °59' -- -- 6 8 22 25 25 37 3 4 4 5 6 7 -- -- 66 
30°00' _30° 59' 2 2 46 51 16 19 5 5 3 5 -- -- -- -- 1 1 73 
29°00'-29°59' 1 1 49 65 16 23 11 13 2 3 2 3 I 2 1 2 3 
28°00'-28°5 9' 7 9 11 14 4 4 2 2 -- -- 1 1 1 2 1 I 27 
27°00'-27°59' 4 5 14 18 7 10 5 6 2 3 2 4 1 2 -- -- 35 

T otal stations 
occupied .. - 86 272 135 84 26 14 18 10 645 

Table 3.-Shrimp.trawl stations occupied by the Silver B ay off Southeastern United States, 1959·64 

Stat io ns esta bli shed and time fi shed at: 
T otal Geographical 

location 6- 10 11-20 2 1-30 31-40 
fathoms fathom s fathoms fathoms 

Latitude North No. Hours No . Ho urs No. H OlLrs No_ HO llrs 
Sta. fished Sta. fish ed St a. fish ed Sta. fish ed 

35°00'-35°20' 1 1 -- -- -- -- 3 
34 °00'-34°59' 4 1 45 40 45 14 16 2 

33 °00' -33 ° 59' 25 25 38 39 12 13 1 

32°00'-32°59' 23 22 2 1 21 4 4 .4 
3 1 °00'-3 1 ° 59 ' 11 11 18 18 4 4 --
30°00' _30 ° 59' 8 9 11 12 5 5 --
29 °00' _29° 59' 2 2 -- -- - - -- --

28 °00' -28 ° 59 ' 4 3 -- -- -- -- --
Total stations 

occup ied .. 11 5 128 39 10 

was readily adaptable to other types of gear 
(such as shrimp trawls, scallop dredges, and 
clam dredges) and permitted investigators to 
remain at sea for long periods and to fish dur
ing bad weather. 

During the first year of the survey, an 
introduction to the offshore resources of 
shrimp and demersal fishes was gained by 
using shrimp trawls with headropes 40 to 
65 feet long (Bullis, 1951). Our primary em
phasis during this time was to get a general 
picture of the region, and to accomplish this 
purpose, we made I-hour tows along onshore
offshore transects. This method resulted in 
a more-or-Iess random distribution of explor
atory fishing stations over most of the Con
tinental Shelf. Although we obtained good 
data on the offshore distribution and abund
ance of commercial species of sh~imps, we felt 
that the real composition and abundance of 
the demersal fish resources were not reflected 
by the shr imp-trawl stations. 

3 
2 
1 
5 

--
--
--
--

4 1-50 51 -60 6 1-80 8 1-100 stat ions 

fa thoms fat ho ms fat ho ms fathoms occu p ied 

-
No. HOllrs No . /I Ollrs No . I/ ollrs No. /! Ollrs No. 
Sta. fis hed Sta. fi shed Stn. fish ed Sin . fished 

1 1 -- -- - - -- 2 2 7 
I 1 -- -- 1 2 2 4 101 
3 2 3 4 - - -- -- -- 82 
1 1 I 1 -- -- - - -- 54 

-- -- -- -- -- -- I 1 34 
-- -- -- -- -- -- -- -- 24 
-- -- -- -- -- - - - - -- 2 
-- -- -- -- 2 4 I 2 7 

6 4 3 6 3 11 
-

Accordingly, during subsequent bottomfish 
surveys, we spent much time searchino- with 
depth recorders for concentrations of fi hes 
before we began sampling with conventional 
New England-type roller-rigged otter trawls. 
We supplemented this type of sampling by a 
number of "blind sets" (that is, we made the 
sets even though we detected no fi sh schools 
on the fish finder ) , again with otter trawl, 
to sample the fi sh fauna of an entire area. 
All of the trawls had stretched-me h webbin g 
varying f rom 4 to 5% inches in the wino-~ 

and body and from 1% to 21/ :2 inche in the 
cod ends. We made most of the explorations 
with trawls having a 54-foot head r ope and a 
74-foot footrope , becam:e such gear is readily 
used by the conventional shrimp t rawler of 
the region. We also m:ed trawl with -fo t 
head rope and 70-foot footro pe, 70-foot head
rope and 90-foot footrope, and O-foot head
rope and 100-foot footrope Knake, 19 6 an 1 
1958; Captiva and River 1960). 
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The footrope gear of the standard fish trawl 
consisted of a string of wooden rollers 20 to 
24 inches in diameter separated by two to four 
6-inch wooden spacers in the bottom bosom 
section and the first section of each wing of 
the trawl. The footrope of the terminal section 
of each wing usually incorporated a string of 
6-inch wooden or rubber spacers. In some 
areas, such as off Northeastern Florida in 13 
to 23 fathoms, much of the bottom is trawl
able with nets having only 6-inch spacers a long 
the entire footrope . The standard roller
rigged trawl was satisfactory in most rough
bottom areas but was less so in some of the 
extremely rough areas at the edge of the Con
tinental Shelf. 

We located concentrations of fi shes by run
ning transects in the selected area of explor
ation with the aid of a depth recorder in
corporating a "white-line" feature. This type 
of recorder was an essential tool for locating 
schools of fish; its value is greatly increased 
when it is used with a cathode-tube scale ex
pander. 

On rare occasions, we located schools by 
noting loggerhead turtles (Ca )'e tta ca retta ) 
that had sul'faced after feeding in areas where 
fishes were concentrated. 

Tra\yling began 'whenever recordings in
(lieated that sizable concentrations of fish were 
present on a bottom suitable for trawling. 
\Yhen a school of fish thought to be of suitable 
size was detected during a transect, the officer 
on watch signaled for the dropping of a small 
fish ing buoy and anchor near the school. The 
yesse l was then slowed to half speed, and the 
~il'e~ around the buoy was surveyed with the 
depth recorder to determine the size of the 
SdlOOI and its location in relation to the buoy. 

Because schools of fi sh are so highly local
ize·l in the offshore waters of this coast, a fish
ing buoy has to be used, particularly inasmuch 
~b the extremely flat topography of the outer 
shelf precludes the use of a particular depth 
range or bottom-finding feature as a guide to 
the location of a school. 

After the trawl was retrieved, data on the 
catch were taken. The fishes and inver tebrates 
in the catch were analyzed for species com-
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position, weight, number, and size. Also re
corded were the prevailing meterological and 
hydrographic conditions. Additional miscel
laneous information - such as sex ratios, con
ditions of gonads, and stomach contents - was 
occasionally recorded for commercia lly impor
tant species. Fish and invertebrate of value 
to cooperating taxonomi ts were routinely col
lected on each cruise. Personnel from the 
Bureau' Biological Laboratory at Brunswick, 
Georgia, identified and catalogued a compre
hen ive collection of the fi he taken during 
the exploration . 

B. RESULTS 
Th l' ul ts from the early pha e f the 

trawlin Ul' y VI. re n t encouraging and 
v" I' imilar to tho e rep rted by Powel l 
(19 0), Buller (1951), and ummin, River, 
and truh aker (1962a) . 

Trawl are highly elective. For example, 
off ol'thea tern Florida, red nap per i the 
mo t abundant pecie caught by the hand
line fishery in the off hore areas ( ee Figure 
6 and Moe, 1963 : 1 -1 ) . In this area, trawls 
took red nar per often but never in large 
quanti ti . n the other hand, the arne ve -
sel and g ar made catche of up to 1,700 pounds 
of napper per hour on ampeche Bank (Cap
tiva and Rivers, 1960). At pre ent, the cau e 
of this variation in the catche between the 
two area i peculative; for example, differ
ence in abundance and/ or behavior of the two 
populations or variations in trawling tech
niques during the two surveys could be the 
explanation. 

After the initial phase of the exploratory 
program, additiona l fi shing with large roller
r igged otter trawls showed that a latent re
source of fishes was associated with certain 
localized bottom habitats. The following sub
sections present our detailed findings analyzed 
according to ecology and species of fish caught, 
catches of commercial size, and geographical 
subregions explored. 

1. Ecology 
Of the environmental conditions that gov

ern the distribution of demersal fishes inhab-



h iting continental shelves, those of temperature 
topography, and substrate are generally the 
most influential. Despite their recognized 
importance in the ecology of commercial spe
cies of marine organi ms, little information 
is available concerning the distribution of the e 
critical properties in time and space for mo t 
of the continental shelf areas of the world. 
Since a basic understanding of how these en
vironmental factors vary from area to area 
is necessary for an understanding of the di -
tribution of bottomfishes, an elementary de
scription is given of these conditions in the 
region we explored. On the Continental Shelf 
of the Southeastern United States, the var
ious combinations of these factors give rise to 
five general types of habitat: namely, coastal , 
open-shelf, live-bottom, shelf-edge, and lower
shelf. The initial exploratory fi shing survey 
strongly indicates that the distribution of dis-
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lowtail) ea tr 
banded drum. 

rum f mily - r ak r ' 
f kingfi h i h' r r h y 1-

ar rum, r d drum an 

\ tinctive associations of fishes is correlated with 
these five habitats (Figure 9). 

a. Coastal habitat. - The coastal habitat 
extends from the sounds and estuaries of the 
Southeastern States out to depths of 8 or 10 
fathoms. The bottom is generally smooth, 
sandy mud. Because the area is close to estu
aries and land masses, temperatures at the 

Large quanti i 
or indu trial purp 
habitat. Thi ar a 

b. Open-shelf habitat. - PI' c din ff-
shore, we find that the n xt g n ral ar a i . 
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Figure 9.-A schematic eeccion of the Continental Shelf off South [ern ni d ta l sho .. -in 
the five general habitats considered in this report. 



to 35 fathoms ) . Thi habitat compri m 
of the off hor sh If area. E c pt f r 
sha llow depression that ur in h r 
depths of from 10 to 14 f ath m it ha a r 
smooth , slightly undulating, andy h'lt 
slopes imI erceptibly ff hor . ml 'U d with 
t ho e of the coa t a l habitat It m t ml r -

habitat fiuctuat 1 wid I , 

ing the winter. ur during-
ummel', when bottom t m] ratur ar' C'l rll1-

est in the coastal l' g ions. In g n ral , thL 
lJabitat is relatively uni r du iv; lh fi h 
fauna are pr pond r antly m a ll num! r 
SCUl1 , orange fi lefi h, searobin , in 'h r liz. rd 
fhh, and and perch. ca i nally,la rg num-
hers of planehead lIlefi h ar a l fund. 

During random trawlin CT 0\' r th n-
shelf habitat , we took many mall f 
fond and induslrial bottomfi h; en ion, lly 
intel'Sl1ersed were large catch . that a l 
pl"Iiached commercial size . Th larg cat h 
\\'ere not made fr equ nU y n ugh, h \\' V r, 
t r , cause us t,) cIa ify the a\' rag at h 
hi i"i-!,'e. F or example , 3 random dr, g \\ i h 
larg:e tter t rawls (having 0- t -f t h ad
ropes) oyer the open- helf habitat in d pth 
"f from 13 to 23 fathom ff orth a t rn 
Florida and South a rolina av r aged nl 
d)out 350 pounds of fish per h ur. 

c. live-bottom habitat. - At 
ns, t he Continental Shelf i 

, Il " islands" of broken relief. ar a 
,I" referred to as the live-bottom habitat an d 

. ! ,lear to consist of outcrops of rock that are 
'~·-1.\'lly encrusted with such es ile inver te-

;)tes as sponges and sea fans. The outcrop 
, 'I.'lil to be more numerous off Northea tern 
:"I'Jnda but are a lso scatter ed over mo t of the 
... belf. Temperatures are similar to those for 
the open-shelf habitat. The live-bottom areas 
har bor a rich association of subtropica l and 
tropical species of fishes and are the basis for 
the productive handline fishery off N ortheast
ern Florida. Most live-bottom areas are a t 
depths of greater than 15 fathoms, but numer-
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collected during the explorations. The ma
terial ranges from 850 records of the ubiquitous 
dusky flounder to 2 records of Chorististium 
eukrines (Serranidae) , recently described by 
Starck and Courtenay (1962). 

All identifications of fishes and inverte
brates have been programmed for automatic 
data processing at the Bureau's Exploratory 
Fishing and Gear Research Base, P ascagoula, 
Mississippi. Summaries of these records are 
reported periodically (Springer and Bullis; 
1956; Bullis and Thompson, 1965). Specific, 
timely information from the system is also 
available to biologists and members of the com
mercial fishing industry. 

In addition to presenting a list of the fishes 
taken, I have attempted to indicate how fre
quently each species was captured by trawls 
fished in the primary habitat of the species. 
The category "very common" indicates that a 
species was present in over 50 percent of the 
"tows, whereas "common" or "rare" indicates 
that a species appeared in about 10 to 50 per
cent or in less than 10 percent of the tows, 
respectively. I have also made notations about 
the primary habitat of each species and have 
occasionally commented on the abundance and 
distribution of the species. The most accurate 
appraisals are those for species taken in the 
most intensely explored area - that is, for 
those taken in the 10- to 40-fathom depth 
range. 

The list is not intended to be a complete 
tabulation of all offshore fishes of the South
eastern Coast; rather it is intended as an in
troduction to the demersal species occurring 
in the region and their relative abundance and 
basic patterns of distribution as indicated by 
the material collected only by the Silver Bay. 

4. Geographical Subregions 
The exploratory trawl catches were an

alyzed according to the following geograph
ical subregions: Raleigh Bay, North Carolina, 
Onslow Bay, North Carolina; South Carolina; 
Georgia; Northeastern Florida; and Central 
Florida (see Figure 1). 

a. North Carolina. - As was just indica
ted, two subregions off the North Carolina 

Coast were explored: Raleigh Bay and On low 
Bay. 

(1) Raleigh Bay. - About 10 fi h- and 
shrimp-trawl stations were established in Ral
eigh Bay at depths of from 5 to over 100 fath
oms. The five exploratory crui es weI' timed 
to sample the fish available at every ea on 
of the year. Raleigh Bay was not ampled 
as inclusively as were other subregion of the 
Southeastern Coast becau e the trawl fi hery 
now operating there usually covers the area 
in depths of less than 30 fathoms . 

(a) Coastal and open-shelf habitats. 
-Dragging in the coastal and open-shelf hab
itats did not reveal any resources of demer al 
fishes that are not now being used. Catches 
taken were generally small (100 to 200 pounds 
per hour), but occasionally moderate to large 
catches (500 to 2,800 pounds per hour) were 
taken of northern puffer, croaker, spot, sea 
trouts, kingfish, sea robins, summer flounder , 
and butterfly rays. All these explorations were 
completed by mid-1960. 

(b) Live-bottom habitat . - No live
bottom areas were found in the Raleigh Bay 
subregion during the survey. 

(c) Shelf-edge habitat. - We did 
not make additional exploration for bottom
fishes in Raleigh Bay until April 1964 when, 
despite bad weather, we established 21 trawl
ing and handline stations. Although the re
sults of the inshore drags in the coastaJ and 
open-shelf habitats were similar to those ob
tained in 1960, echo-sounding t ransects over 
the shelf-edge zone revealed large concentra
tions of bottomfishes in three areas of broken 
relief between 30 and 40 fathom ; these stocks 
are not commercially used at present. 

The first of these a r eas, a small spot of 
broken bottom, in 37 fathoms, is at latitude 
34 °59.5' N., longitude 75 °24' W. (loran bear
ings 1H6-1113, 1H7-4765) . A trawl was badly 
damaged during an attempt to sample thi 
area - the catch r emaining in the cod end 
was 35 pounds of medium-sized black sea ba s 
and miscellaneous invertebrate . 

The second ar ea, a 4-mile-long r idge that 
shoals to 30 fathoms from a depth of 37 fa h
oms, lies due east of Dr um Inlet (F igur 11 . 
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Figure 11.-A 4-mile-Iong ridge in 37 fathoms due east 
o f D rum Inlet, N .C., where heavy concen
tra tions of bottomfishes were recorded. 

The depth recorder showed heavy con centra
,iolls of bottomfishes a long the sides and over 
lL deh of the top of this ridge (Figure 12) . 
The bottom was not trawlable with the ex
ploratory gear used, but t rawls and hand lines 
tool small catches of black sea bass, red snap
per, md pink porgy. 

The third a rea, about 8 miles long formed 
by a sharp dropoff in the bottom from the 35-
to W-fathom depth contour, lies due east of 

Ca pe Lookout (Figure 13) . We recorded 
heavy concentrations of fish shoals between 
37 and 40 fathoms along the entire length of 
the ridge. Again, although trawling conditions 
were difficult, we took red snapper, pink porgy, 
and small vermilion snapper in small amounts. 

These limited observations indicate that 
large unharvested stocks of snapper, sea bass, 
porgies, and ecologically related species in
habit the rough-bottom grounds off Raleigh 
Bay. The depth recordings show some of the 
heaviest and most extensive concentrations ot 
fish encountered on the entire Southeastern 
Coast during the 5-year survey. Although 
trawling in these areas damaged the gear 
heavily, the damage might have been lessened 
if the trawls had been equipped with a full set 
of rollers. These stocks could probably be 
taken with handlines despite the strong Florida 
Current in the area. 

Because of bad weather, the remainder of 
the shelf-edge habitat in Raleigh Bay, which 
is the habitat located due east of Cape Look
out and extending southwest along the shelf 
edge to an imaginary line running southeast 

Figure 12.-Fathometer record ing of a transect across the 4-mile-Iong ridge east of Drum Inlet 
showing concentrations of bottomfishes (see Figure 11 also). 
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Figure 13.-An 8-mile-Iong ridge east of Cape Lookout, 
N.C., in about 37 fathoms, along which sub
stantial concentrations of bottomfishes were 
recorded. 

from Cape Lookout, was not explored during 
the last cruise in the area. Further explora
tion in this area is warranted. 

(d) Lower-shelf habitat. - Our 
very limited exploration of the lower-shelf hab
itat produced catches of up to 1,800 pounds 
of small butterfish and 500 pounds of squid 
per drag. After 1960, we did not explore 
this habitat further. 

(2) Onslow Bay. - The Onslow Bay 
subregion lies between Cape Lookout and Cape 
Fear. Substantial amounts of foodfishes are 
taken incidentally in the coastal shrimp-trawl 
catches in the bay. An offshore trawl fishery 
does not exist here because local fishermen gen
erally consider the region untrawlable, owing 
to extensive areas of slab rock. 

Because of the sizable shrimp- and fish
trawling fleet in the region, an assessment of 
the trawlability and the fishery resources in 
Onslow Bay could but be valuable to the com
mercial fishing industry of the region. Ac
cordingly, 213 fish- and shrimp-trawling sta
tions were occupied during nine cruises, cov
ering every season. The distribution of ex
ploratory effort was relatively uniform for each 
season except winter, when adverse weather 
curtailed the work. Most stations were estab
lished in the open-shelf habitat (10 to 25 fath-

oms) and th'e coastal habitat. Only a moderate 
amount of trawling was done in the shelf
edge habitat, and very little in the lower-shelf 
habitat. We found that most of Onslow Bay 
is trawlable. The fully roller-rigged otter 
trawls suffered relatively little damage, al
though more nets were torn up in the open
shelf habitat of this subregion than in any 
other open-shelf habitat explored during the 
survey. 

(a) Coastal habitat. - Drags in 
the coastal habitat caught from 2,000 to 3,000 
pounds per hour of small croaker, spot, king
fish, scup, sea trout, grunt, Spanish mackerel, 
and flounder. Most catches made farther off
shore, in from 9 to 12 fathoms, were smaller, 
but an occasional drag would yield 2,500 or 
3,000 pounds per hour of small butterfish and 
croakers. 

(b) Open-shelf hab i tat. - The 
catches were variable both in amount and in 
species taken. Small catches, running from 
100 to 600 pounds per drag, made in the open
shelf zone (10 to 25 fathoms) were composed 
of scup, filefish, lizardfish, searobins, and mis
cellaneous flatfishes. Larger catches ranging 
from 2,500 to 3,500 pounds were occasionally 
made; they consisted of small- to medium-sized 
scup, pinfishes, and northern puffers. Although 
black sea bass were taken often on irregular 
bottom between 11 and 15 fathoms, the quan
tity never exceeded 125 pounds per drag. 
During the spring of 1964, large schools of 
planehead filefish were caught along the outer 
open-shelf at depths of between 20 and 25 
fathoms; s'ome of the drags yielded up to 
4,000 pounds each. 

The echo sounder often recorded extensive 
schools of midwater and near-bottom fish over 
the open-shelf zone of Onslow Bay. The 
catches of scad (often as high as 900 pounds 
per drag) suggested that this fish constituted 
a large part of the recorded schools. Moderate 
numbers of herrings, such as threadfin, shad, 
and round herring, were also taken. 

(c) Live-bottom habitat. - No ex
tensive areas of live-bottom habitat were found 
in Onslow Bay. In limited areas of broken 
relief, a few small catches, ranging from 20 
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to 150 pounds, of red snappers and groupers 
were made in depths of from 14 to 25 fathoms. 
Because these catches were made during sum
mer and fall, I surmise that the fish belonged 
to transient schools that had moved inshore 
from the shelf edge to occupy small patches 
of broken bottom during the warm months. 
The echo sounder showed no large concentra
tions of fishes in these areas, nor did trawling 
produce catches of commercial sizes. 

(d ) S helf-edge hab itat. - Data 
f rom about 30 t rawl stations in the shelf-edge 
habitat (30 to 60 fa thoms) indicated that this 
area is most pr omising for future fishery de
velopment. Dur ing 1956 and 1957, a small 
flourishing handline fi sher y landed 355,000 
pounds of red snapper and 135,000 pounds of 
grouper. The fishery fail ed when fish became 
scarce after a massive mor tality. At the time 
of the mortality, local fishermen r epor ted large 
numbers of dead fish to me and believed that 
an .incursion of cold water into the shelf-edge 
zone was the cause. Although our trawls made 
no large catches of snappers and groupers, 
depth recorder and ti'awling transects showed 
concentrations of fishes over broken relief. 
For example, quantities of fishes were found in 
30 fathoms on a lump southeast of Frying P an 
Lightship at latitude 33°15' N., longitude 77° 
22' W. (loran bearings IH6-2760, IH7-4740). 
Trawling was comparatively unsuccessful in 
this restricted area, but small catches made 
by trawls and handlines took red snapper, 
grouper, hogfish , and amberjack. 

The entire shelf-edge habitat in Onslow 
Bay, especially the northeastern sector, should 
be explored more intensely. 

(e) Lower-shelf habitat. - The ex
ploratory fishing effort expended in the lower
shelf habitat was inad€quate to permit an im
mediate appraisal of the bottomfish resources. 

b . South Carolina. - The South Carolina 
subregion lies between the latitude 32° N. and 
an imaginary line extending southeast from 
Cape Fear. It thus includes Long Bay, the 
northern span of which extends along the coast 
of North Carolina. Because this subregion has 
more Continental Shelf area than any other 
region that we explored, we needed about 295 
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fish- and shrimp-trawl stations to obtain an 
adequate picture of the potential fishery stocks. 
The proportional distribution of effort sea
sonally was as follows: winter, 37 percent; 
spring, 26 percent; summer, 15 percent; and 
fall, 22 percent. 

(1) Coastal and open-shelf habitats. -
Trawling in the coastal and open-shelf habitats 
in this subregion did not reveal any new or 
unused resource. Catches were generally small, 
but occasionally between 2,000 and 2,500 
pounds of small scup were landed. During 
the spring of 1964, many schools of plane
head filefish were located in Long Bay at depths 
of from 20 to 25 fathoms; ca tches ranged 
up to 9,000 pounds per drag. 

(2) Live-bottom habitat. - Explora
tory trawling showed that the live-bottom area 
had extensive stocks that were relatively un
used. Concentrations of snappers, groupers, 
porgies, and ecologically related species were 
found at between 13 and 25 fathoms in widely 
scattered live-bottom habitats throughout the 
subregion. Some of the large catches included 
over 1,000 pounds of vermilion snapper and 
groupers. Pink porgy and groupers predom
inated in other drags. Selected catches are 
listed in the fishing log (Appendix A); loca
tions are shown in Figure 10. 

A large part of the fishes caught by trawl 
from the live-bottom areas off South Carolina 
is salable. Table 4 shows the species compo
sit ion of trawl catches f rom the live-bottom 
habitat. The species that lead in the weight 
percentages, calculated from a total catch of 
69,516 pounds, are listed for 40 stations. All 
stations lay in live-bottom areas at depths of 
between 13 and 23 fathoms; the catches were 
made during various cruises from August 1961 
to J anuary 1963. Small scup (3 to 6 per 
pound) predominated in these catches, making 
up 16.4 percent by weight of all species. The 
planehead filefish, of no commercial im'portance 
now, was the next most abundant fish, consti
tuting 15.6 percent of the total weight. The 
four next most abundant fishes (vermilion 
snapper, pink porgy, tomtate, and gray trig
gerfish) are commercial species and consti
tuted collectively 36.4 percent of the total 
weight. Other commercially important but 



'fable 4.-Proportionate apecia compOSlbon of 69,516 
pound. of fishes taken in 40 Silver Bay trawl 
catcha in live.bottom areas off South Carolina, 
196().63 

Species 

Scup ••. • ... . ••. . •• .•. .. ...• . . . .... 
Planehead filefish .. .. . •.... . .•... . . . • • 
Vermilion snapper ..••••....•... . ....• 
Pink porgy • .. .... .••. ... ... . . .. .•.• 
Tomtate •.. .. ..... .• .•... .......... 
Gray triggerfish ..... .... . . .... . .•• • . . 
Thorny (roughtail) stingray •• •• . . •• . .. 
Scamp . . ..•. ...• • . .. .•.. ••••... . .. . 
Gag .. ••...... ..•.. .• ..• ...... .. ... 
Sand shark .... . .... . .. . . .. . ..•••.. . 
Knobbed porgy . . .. ....• • •. •• . . •••... . 
Amberiack . . ... ••. ... .. ... .. ..•. .... 
Hogfish .. . . . . ...•• . .. ... .•....• .... 
Orange filefish .. .• .. . ... .. ......•.... 
Requiem sharks .. •• . •..• ..•.... .. ... . 
Remaining species •• .. •• • . . . . . •• . . •... 

Proportionate weight 

PtrCtnt 

16.4 
15.6 
13 .1 
9.2 
7.1 
7.0 
6.2 
5.1 
2.3 
2.3 
1.9 
1.7 
1.3 
1.3 
1.1 
8.4 

less abundant species [such as scamp and gag 
(groupers), knobbed porgy, amberjacks, and 
hogfish] made up 12.3 percent of the total 
catch. 

We simulated a commercial fishing oper
ation during January 1963, when we found 
a large school of mixed fishes in 20 to 24 
fathoms at latitude 33°45' N., longitude 78° 
33.5' W. Using an otter trawl with an 80-
foot headrope, we made nine consecutive drag~ 
in this area. The drags yielded 21,348 pounds, 
of which 72 percent consisted of commercial 
species (Table 5). Pink porgy, groupers, and 
gray triggerfish were the most abundant fishes 
in the catches; knobbed porgy, snappers, and 
hogfish appeared in lesser amounts. 

In this general region, many small live
bottom habitats were found where catche 
were so insignificant that they are not listed 
in the log. For example, at a depth of 24 
fathoms (latitude 32°40' N., longitude 78°34' 
W., loran bearing 1H6-3558; 1H7-4820 ) , the 
echogram recorded extensive shoals of fish, but 
trawling yielded only small catches of pink 
porgy, red snapper, red grouper, scamp, and 
gag. 

(3) Shelf-edge habitat. - The explor
atory fishing efforts that have been completed 
in the shelf-edge habitat are only preliminary. 
We fished many of the trawling stations be
tween 26 and 60 fathoms with inefficiently 
rigged trawls; ' however, we found indications 
of commercial quant{ties of bottomfishes at 
scattered locales throughout the entire shelf
edge habitat. For example, at latitude 33°11' 
N., longitUde 77°11' W. (see Silver Bay Station 
5655 in log) in 29 fathoms, two drags with 
less efficient gear took 790 pounds of groupers, . 
500 pounds of gray triggerfish, 180 pounds of 

·various snappers, 100 pounds of hogfish, and 
miscellaneous other species of commercial im
portance. At another location (32°21' N., 79 ° 
02' W., loran bearing 1H6-3872, 1H-4793) in 
depths between 31 and 34 fathoms, 3 hours 
of handlining caught 915 pounds of speckled 
hind, 342 pounds of large red snapper weigh
ing from 25 to 36 pounds each, and 168 pounds 
of amberjack. I conclude that the shelf-edge 

2 Occosionolly the V,gneron· Dahl rig was not used ; instead , the 
doors were ottoched to the tro w l with 15-foot legs . Th is arrange
ment required fewer f ishermen to handle the trawl and perm itted 
trawling on a 24-haur basis. 

Table 5.--Speciee composition, by weight, at nine Silver Bay stations with an SO-foot (h~adrope) otter trawl off South 
Carolina January 1963 , 

Weight 01 predominant commercial species Total weights 01 : 
Station 

Pink Gray Knobbed Hogfish Scup Vermilion Red Grunts Commercial All number Groupers triggerfi sh porgy snapper snapper species specie. porgy 

PoundJ Pou1lds Pou1lds Pounds Pounds PO'unds Pounds Pounds Pou nds PoundJ PoundJ 

4667 390 645 460 110 125 45 50 -- 20 1,845 2,850 
4668 510 360 240 90 70 75 65 30 20 1,460 2,680 
4669 -- 645 170 50 40 10 40 25 15 995 1,600 
4670 1,000 1,180 470 110 75 20 40 150 12 3,057 4,518 
4671 250 162 210 75 20 110 125 4 -- 956 1,3 00 
4672 320 685 260 125 70 125 30 50 25 1,690 1,900 
4673 720 465 290 140 85 60 75 65 70 1,970 2,500 
4674 950 260 240 85 45 45 65 65 25 1,780 2,100 
4675 790 260 245 165 48 60 30 25 20 1,643 1,900 

Total weight 4,930 4,662 2,585 950 578 550 520 414 207 15 ,396 21 ,H 8 
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habitat of South Carolina has a high potential 
and will eventually prove to be extremely pro
ductive in snappers, groupers, and porgies, 
a ll of which are associated with grounds char
acterized by broken relief. 

(4) Lower-shelf habitat. - We did 
little trawling in the lower-shelf habitat; how
ever, 40-foot shrimp t rawls caught up to 600 
pounds per drag of spotted ling (450 pounds) 
and spot (150 pounds). At the same time, 
at depths of between 100 and 130 fathoms, 
the trawls also caught small amounts of group
ers - an indication of a deepwater grouper 
population. Catches of up to 350 pounds per 
drag of red grouper were made here in depths 
of from 85 to 152 fathoms by the Bureau's 
Albatross III (Buller, 1951 ) and Delaware in 
1958: 

c. Georgia. - The Georgia subregion lies 
between la titudes 30°45' N. and 32 °00' N. All 
but 9 of the 136 exploratory trawling stations 
in this subregion were fished during winter 
amI spring. 

(1) Open-shelf habitat. - Although 
we made extensive fish-detection and trawling 
transects over the open-shelf habitat, we found 
no promising resources of demersal fishes. 
Catches usually contained typical open-shelf 
fauna, except for an occasional large amount 
of planehead filefi sh. During a I-hour drag 
in 24 fathoms east of Sapelo Island (see Sta
tion 4961 in log), however, we caught about 
4,000 pounds of large croakers (2 to 3 pounds 
each). These fish were taken in a "blind set" 
and were absent from the catches when trawl
ing was repeated in the area. Evidently, a 
moving school had been sampled. 

" Unpubli shed doto. Bureou o f Commerc io l Fi sher ies Exp lorato ry 
Fishing and Gear Research Bose, State Fish Pier, Glouceste r, Mosso · 
chusett s 01930. 

(2 ) Live-bottom habitat. - It seemed 
reasonable to assume that areas of broken re
lief would be found off Georgia, because such 
topographic features are present off South 
Carolina and Northeastern F lorida at depths 
of between 13 and 25 fathoms. Extensive 
bottom-sounding transects, however, showed 
only a few scattered areas of broken relief 
between 10 and 14 fathoms, and some few 
other in deeper water. None of these areas 
had any ubstantial tocks of bottomfi hes 
during the winter and spring urveys. 

The best igns of broken bottom were 
located in the region off Cumberland Island, 
in less than 25 f athoms. Here, a few small 
patches of broken reli ef are cattered about 
a 45- quare-mile area between latitudes 30°45' 
and 30 °53' N . and long i t ude 80°07' and 
80 °15' W. at from 20 to 25 fathom. In this 
ar ea we made orne promi ing catche (see 
Station 4938 in the 100"). Mo t likely, these 
Sl eck of live bottom are structurally related 
to tho e off orthea tern Florida. 

(3) Shelf-edge habitat. - As In the 
previous subregions con idered, we obtained 
some of the be t exploratory re ults on the 
shelf edge (26 to 60 fathom) , where trawling 
produced var ying amounts of nappers, group
ers, porgies, and ecologically related species. 
Handlining also yielded good catches at three 
locations dur ing June 1963; position and pre
dominant species taken are given in Table 6. 

We found the best trawling from latitude 
31 °45' N. to 32 °05' N. (slightly outside of the 
subregion) in depths of from 30 to 50 fathoms. 
Here, the shelf-edge zone drops off gradually, 
making for a large area of smooth, trawlable 
bottom. Thus, little modification of the trawl 
footrope was necessary. Catches contained 
large croaker, pink porgy, red snapper, group-

Table 6.-Weight o f principle fishes caught b y handlin e a t three Silver Bay stations off the G eorgia Coast, June 1963 
-

Position of station Weight of fi shes caught : 

Sta tion Geographic coordinates Loran bearing Dept h 

numbe r -- .- of 

Latitude Longitude water Amberjack Grou pers Pink porgy Red snapper 

North West IH6 IH7 

Fat homs Pounds Pounds P01<nds Po·unds 

49 39 30° 45' 80°06' 411 3 3737 25-26 30 290 95 200 
4946 3 1 ° 29 .5' 79°56.5 ' 4115 4003 27-30 -- I SS 80 43 
4950 31°29.5' 79° 56. 5' 4120 4298 28-30 165 580 80 500 
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ers, and related species. Sampling over a 2-
year period indicated that the composition of 10 
bottomfishes in thi area changed with the 
seasons. 

Our most comprehensive survey was made 
in December 1963, when, using a fi h trawl 
rigged with a 50-foot head rope, we dragged 
the area bounded by latitudes 31 °45' N . and 
32°00' N. Eight exploratory drags between 
35 and 40 fathoms yielded 8,365 pounds of 
bottomfishes (Table 7). Pink porgy was the 
principal commercial species in the area at 
that time. Limited explorations and data from 
other sources indicate that this area may be 
important wintering ground for large croakers. 
This area is the most promising one found off 
Georgia. 

Table 7.-Species composition by weight of eight explor
atory drags from latitudes 31 ° 45'N. to 32 0 00' N. 
(Georgia) in 35 to 40 fathoms with a 50-foot 
(headrope) fish trawl, December 1963 

Species 

Pink porgy .. .. •....... .. ....•..... .. 
P lanehead fil efish .. . .. ... ..... .. . .. . . . . 
Thorny (roughtail) stingray •. ..•. .. ... .. . 
Knobbed porgy .... .... ......•..... .• . 
Vermilion snapper ....•.. . ... . . . . ... . . . 
Groupers .. . •....... . . ..... . ........ . 
Amberjack . .. ... .. . . .. .. .. . ... ... .. .• 
Red snapper . .. .... .. . .. ... .... ... . .. . 
Grunt (tomtate) . . . • . .... .. . ... • ...... 
Blackba r drum . . ....... ... . .... . . . .. . . 
Remaining species . .. ..... .. ........... . 

T otal .... . ..... . . . . . ... ....•.. . .. 

Weight 

3,420 
2,578 

575 
570 
51 1 
14 1 
11 3 
102 

58 
47 

25 0 

8,365 

(4 ) Lower-shelf habitat. - We did 
little trawling in the lower-shelf habitat. Two 
I-hour blind sets east of Savannah in from 
75 to 80 fathoms took 3,000 and 4,000 I ound 
of small butterfish (12 per pound) . Bad 
weather at the time prevented any additional 
samplin o' of the size and di tribution of thi 
population. 

d. Florida. - We explored two ubregion 
off the Florida oa t : N orthea tern Florida 
and Ea t ent1'al FI rida. 

N 
latitud 

~~~~~~~F~I~o~1'~id=a~. - The 
b w n 

o1'O'ia 

(a) 
- We mad f" 
than 12 fathom 
fathom. TrawlinO' in 
of thi ubreO'i n pI' du 

CUI , lizardfi h, and ran 
quently d tected ext n iv 
head filefi h; catch ranO' d f1' m 
9,000 Iound per drag. 

(b) L iv -bottom 
live-bottom habi tat wa on 
ductive that we found durin 
vey. Live-bottom habitat ar 
10- to 25-fathom d pth rang 
tory trawling con i t ntly caught 
quanti tie of a lab l f dfi h 
catches are Ii ted in th fi hing I g 
A); location are hown in Fi ur 

Forty-three drag of th liv
itat yielded 62,9 0 pound f fi h 
The species caught in the Ii 
off orthea tern Florida diff red Ii h I f1' m 
the bottomfi he caught in th Ii 
off South aI·olina. 
the predominant peci caugh 
ern Florida, con tituting ~ 7. ) l'C nl of lh 
total catch ; it \Va f 110w d by th rny r u h
tail) tingl'ay and CUI . t h r comm rial 

Table S.-Proportionate speci compo irion of 
pounds of fish taken in 43 • 'ill· r Bay era 
catches in li e-bottom ar as If orm 
Florida, 1960·63 

Proportlon,u(' "(.1 ht 

Pn lI.t 

Vermilion snapp« .............. ...... 1- 5 
Thorny (rought.il) stingro)' ............. It. 
cu p . .... . .......... . ............. I - ~ 

Pink porgy ...•. . .................. . b 4 
Tomtate .......... ... ...•..•...... . 6 I 
Gra)' triggerfi sh . . . . . . . . . . . . . . . • . . . . . . . - 5 
K nobbed porgy ..... .........•.....•.. 3 -
Blue angdfish ..... . .... •...•........ 3 0 
Orange filefish .............•..... •••. 2 5 
Red snapper .................. .. . • .. . I q 
Gra), napper ................•..... • I 3 

thntic spadefi.h ......•.... ..•..• .... I J 
Remainin pccies ............ .. ......• 
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species (such as pink porgy, tomtate, gray 
t riggerfish, knobbed porgy, and snappers) con
tributed 24.7 percent of the total catch. The 
selectivity of the trawls over the live-bottom 
habitat was apparent - although a commer
cial handline fishery in this area relies almost 
entirely upon groupers and red, gray, man
grove, and yellowtail snappers, these fishes 
made up only about 5 percent of our trawl 
catches. 

(c) Shelf-edge habitat. - Trawl 
catches of snappers and groupers and the com
mercial handline catches indicate that exten
sive, relatively unused stocks of bottomfishes 
inhabit the shelf edge off Northeastern Florida. 
Although the broken relief of the shelf-edge 
l1abitat in this subregion makes trawling dif
ficult or impossible, fur ther explorat ions are 
warranted to define the untrawlable areas and 
the availability of bottomfishes to other gear. 

(d) Lower-shelf habitat. - Several 
trawl hauls in the lower-shelf habitat produced 
small catche of butterfish, spotted hake, and 
spot only. ' 

(2) Central Florida. - The east Cen
tral Florida subregion lies between latitudes 
27 °00' N. and 29°00' N. and, aside from South
eastern Florida, is the least explored area along 
the Southeastern Coast. Only 92 fish- and 
shrimp-trawl stations were established here, 
and most of them were in winter and spring. 
As a result, our knowledge of the Central Flor
ida fish resources is fragmentary. 

(a) Coastal and open-shelf habitats. 
- The coastal and inshore open-shelf habitats 
near Cape Kennedy were fairly productive. 
Catches of butterfish, croaker, spot, and banded 
drum ranged from 1,500 to 2,500 pounds per 
drag. Small amounts of kingfish were also 
caught. Most of the shelf between 14 and 30 

fathoms consists of a smooth, sand-shell
gravel bottom; here the calico scallop (Pecten 
gibbus) is the principal species. Large beds 
of scallops were found over much of the shelf 
during extensive dredging explorations by the 
S ilver- Bay (Bullis and Cummins, 1961). In 
contrast, exploratory trawling for fishes was 
generally unproductive on these grounds. 

(b) Live-bottom habitat. - Com
mercial and sport fishermen take full advantage 
of the few small live-bottom habitats avail
able in this subregion. Small catches of snap
per and grouper were made on several patches 
of live bottom, but echograms indicated that 
live-bottom areas and associated concentrations 
of fish were not extensive. 

(c) Shelf-edge habitat. - Although 
concentrations of fishes were not located in 
the shelf-edge habitat during the most exten
sive survey, in the spring of 1964, additional 
work is needed in this region. Commercially 
important stocks of bottomfishes undoubtedly 
use this habitat, but the extremely broken 
nature of the bottom along much of the shelf 
edge may preclude trawling in depths of from 
40 to 60 fathoms. 

(d) Lower--shelf habitat. - Trawl
ing in the lower-shelf habitat produced small 
amounts of butterfish and spotted hake only. 

The need for additional trawling in this 
subregion was shown by some exploratory 
work completed by the Bureau's research ves
sel Oregon in the spring of 1965. At that time, 
moderate concentrations of large (13 to 25 tails 
per pound) brown and pink shrimps (Penaeus 
aztecus and P. duorarum ) were found at depths 
of from 30 to 38 fathoms between Bethel Shoal 
and Cape Kennedy. Catches of spots and 
croakers ranged from 200 to 1,400 pounds per 
hour when a 40-foot trawl was used. 

CONCLUSIONS 

On the basis of the initial exploratory sur
vey reported here, some general statements 
may be made about the resources of demersal 
fishes of the Continental Shelf of the South
eastern United States, particularly in the 10-
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to 40-fathom range. Most of the open-shelf 
habitat is relatively unproductive of bottom
fishes when compared 'with the shelf fisheries 
of the temperate and boreal regions of the 
North Atlantic. Trawl catches in the open-



shelf zone, with few exceptions, are small, and 
the potential for developing a trawl fishery for 
foodfishes in this habitat seems to be poor. 
Occasional catches of up to about 5,400 pounds 
of small scup and 9,000 pounds of plane head 
filefish indicate, however, that these species 
may occur locally in sufficient abundance to 
support an industrial bottom fishery for fishes 
used for pet food, mink food, crab bait, or 
fish meal. 

Both the live-bottom and shelf-edge hab
itats were productive. Restricted live-bottom 
areas within the open-shelf habitat have the 
best potential for commercial fishing. Mod
erate to large catches of snappers, groupers, 
porgies, and ecologically associated species can 
be consistently made with roller-rigged, New 
England-type fish trawls. The most productive 
grounds are off Northeastern Florida and 
South Carolina, but additional isolated areas 
occur along most of the Southeastern Coast. 
Sizable catches can also be made on broken 
bottom of the shelf-edge habitat. Although we 
carried out most of our explorations with large 
fish trawls, all the resources located in the 
live-bottom and shelf-edge habitats can be 
harvested by conventional handlining methods. 
I would conservatively estimate that proper 
use of these resources would at least double 
the present annual landings of snappers and 
groupers in the Southeastern Region. 

The coastal habitat of the Southeastern 
Region has abundant resources of demersal 
fishes that shrimp fishermen already know well. 
Use of these fishes (mostly members of the 
drum family) seems to be dependent upon de
veloping a market for these species rather than 

upon additional exploratory fi hing. Limited 
explorations in the lower-shelf habitat indi
cated that concentrations of butterfi h potted 
4ake, and perhaps groupers, are available. 

With the exception of the fi h stocks occu
pying the Northeastern Florida Subregion, the 
present commercial utilization of the e recently 
explored offshore stocks of fish is mall. Sev
eral vessels have trawled successfully in the 
live-bottom habitats off Florida and South 
Carolina but discontinued their operations for 
various reasons. A conservative estimate of 
the total landings from these trial operations 
is about 200,000 pounds of snappers, groupers, 
porgies, and large croakers. In addition, a few 
Florida handline vessels have fished some of 
the live-bottom habitats off Georgia; however, 
at present no vessel trawls throughout the year 
for offshore bottom fishes in this region. 

The quality of trawl-caught fishes varie 
somewhat with the size and composition of the 
catch. In general, the quality of most fi hes 
is excellent; however, when a catch includes 
large numbers of loggerhead sponges that 
crush and distort the fishes , the market value 
of these fishes will be reduced. 

A hazard of trawling in these water in
volves the frequent capture . of fire sponge 
( T edania ignis), whose skeletal struct ure is 
composed of small spicules that cause derma
titis when they contact the human skin. Ex
treme discomfort follows exposure. The 
hazard may be reduced if fishermen handling 
the catch wear protective clothing over exposed 
skin surfaces and wash the catch thoroughly 
before handling it. 

RECOMMENDATIONS 

I feel that several lines of investigation 
require further exploratory trawling effort. 
For example, the availability of black sea bass 
to trawls in the inshore live-bottom areas dur
ing winter should be studied. A study should 
also be made to determine if planehead filefish 
and small scup could sustain a fishery for in
dustrial products. Since preliminary explor
ations show that the shelf-edge habitat harbors 
a rich community of snappers, groupers, and 

ecologically related species, the distribution 
and availability of these species to trawl and 
other gear should be determined with greater 
precision. Finally, the re OUl'ces of demer al 
fishes of the lower-shelf habitat (60 to 10 
fathoms) and a part of the upper- lope hab
itat (100 to 150 fathoms) hould be urveyed 
sufficiently to permit as essment of the stocks 
of buttel'fish, hake, flatfi h, and grouper there. 
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Appendix A.-Fishing log - selected trawl stations where commercial quantities of fishes were taken during M/V S ilver Bay bottom1ish explorations off South
eastern Coast, 1959-64 

Predominant species in catch 
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Subregion Depth ·s 0 " '" ~ 

"'" "'" ., ., ., u ~ gu ide station Date fished catch '" -~ "" ::> " "'" '" " -0 ~ ~ -o~ "" ::> v 
~ "" No. Lat. N. Long. W. 1H6 IH7 ~ ::> 

ES 
e '" " e oS oS e 0 No. ., v ., ::> 

0 ii:i c: a:: '" 
::> 

:I: > VJ ~e " u VJ ~ <: 

Fm. Min. L bJ. - - - - - - - - - ThouJands 0/ pounds - - - - - - - - -

I 1360 10/ 20/59 32° 51' 78°32' 3498 4840 S. C. 2 1 60 1,7 15 .1 .9 -- -- -- -- -- -- -- -- -- -- -- --
2 2078 5/ 4/60 29°45' 80°26' 4090 2965 NE. Fla. 24 105 1,205 .7 -- -- .2 .03 -- -- -- -- -- -- -- -- --
3 2084 5/ 5/60 29 ° 5 3' 80°34' 41 20 3012 NE . Fla. 22 90 1,500 1.0 .1 -- -- .04 .2 -- - - -- -- -- -- -- --
4 2144 6/ 13/60 29°52 ' 80°26' 4112 3055 NE. Fla. 20 60 939 .6 -- -- .2 -- .4 -- -- -- -- -- -- -- --
5 25 33 12/ 4/60 32°55 ' 78 °3 1' 3468 4860 S. C. 21 70 767 .3 -- -- .2 -- -- -- -- -- -- -- -- -- --
6 2537 12/5 /60 33°08' 77°46' 3000 4757 S. C. 30 60 2,200 .4 -- -- -- -- .9 -- -- -- -- -- -- -- --
7 2721 2/ 1/ 6 1 27°40' 79° 58' 3924 1446 Central Fla . 50 60 558 -- -- -- -- .4 -- .04 -- -- -- -- -- -- --
8 2994 4/ 19/6 1 30°28' 80°21' 4 133 3495 NE. Fla. 21 135 394 -- -- .3 -- .04 -- -- -- -- -- -- -- -- --
9 2996 4 / 19/6 1 30°28' 80°2 1' 4133 3495 NE. Fla . 20 60 580 .3 .2 -- -- -- -- -- -- -- -- -- -- -- --

10 2998 4/20/6 1 30°25 ' 80°25' 4140 3471 NE. Fla. 19 60 6,000 -- 5.4 -- -- -- -- -- -- -- -- -- -- -- --
II 3000 4/ 20/6 1 30 °29' 80° 27' 4148 3508 NE. Fla . 21 60 3,400 .6 -- -- .6 -- -- -- -- -- -- -- -- -- --
12 3005 4/2 1/6 1 29°45' 80°28' 4097 2965 NE. Fla . 18 60 1,15 2 .6 -- .1 . 1 .1 -- -- -- -- -- -- -- -- --
13 30 16 4/22/6 1 30°04' 80°40' 4145 3200 NE. Fla. 19 120 825 .2 -- .1 -- -- .4 -- -- -- -- -- -- -- --
14 3307 7/ 19/ 6 1 29°52 ' 80°32' 411 3 3054 NE. Fla. 2 1 90 792 .6 -- .1 -- -- -- -- -- -- -- -- -- -- --
IS 3308 7/19/6 1 29°52' 80°32' 4113 3054 NE. Fla. 19 90 1,5 70 I.l -- -- -- -- .4 -- -- -- -- -- -- -- --
16 33 11 7/20/6 1 30° 19' 80°5 5' 4 190 3373 NE. Fla . 13 60 1,274 .4 -- .1 .3 -- .4 -- -- -- -- -- - - -- --
17 3324 8/ '11 /6 1 32°53 ' 78°44' 3588 4903 S. C. 14 54 2, 100 .3 1.6 -- -- -- -- - - -- -- -- -- -- -- --
18 333 0 8/ 13/6 1 33 ° 15' 77 ° 50' 2982 4808 S. C. 17 105 1,000 .1 .5 .1 .1 .1 -- -- -- -- -- -- -- -- --
19 3348 8/ 17/6 1 33 ° 20' 77°40' ---- ---- S. C. 13 95 1,600 1.0 -- .04 -- .1 -- -- -- -- -- -- -- -- --
20 3649 12/ 11 /6 1 33 ° 17' 77° 46 ' 2948 4795 S. C. 18 90 1,028 .3 -- .04 -- .1 -- -- -- -- -- -- -- -- - -
21 3650 12/ 12/6 1 33 ° 15' 77°5 1' 3000 4806 S. C. 18 107 1,477 .6 -- -- .2 .03 -- -- -- -- -- -- -- -- --
22 3652 12/ 13/ 6 1 33° 18' 78°27' 3283 4937 S. C. 14 Jh 90 2, 195 -- .5 -- -- -- .8 .1 -- -- -- -- -- -- --
23 3753 2/ 23 /62 29 °43' 80°27 ' 4096 2969 NE. Fla . 19 90 4,48 2 .2 1.0 .3 .3 -- - - -- -- -- -- -- -- -- --
24 3754 2/23/62 29°45 ' 80°27' 4096 2969 NE . Fla . 19 90 4, 183 -- 1.0 .3 .4 -- -- -- -- -- -- -- -- -- --
25 3760 2/25/62 30° 13' 80°3 1 ' 41 37 33 13 NE. Fla. 19 90 2,900 .8 -- .1 .2 - - -- -- -- -- -- -- -- -- --
26 3766 3/ 1/62 31 °45' 79° 36' 4093 4457 Ga. 35 12 1,025 .2 -- -- -- -- -- . 1 .2 -- -- -- -- -- --
27 3767 3/ 1/62 31 °44' 79° 38' 4105 4450 Ga . 30 92 1,23 2 . 1 .5 -- -- .2 -- -- -- -- -- -- -- -- --
28 4174 7/24/ 62 34 °07' 77°3 1 ' 24 73 ---- Onslow 11 90 2,3 00 -- 1.8 -- - - -- -- .3 -- -- -- -- -- -- --
29 418 1 7/28/62 33 °2 1' 77° 40' 2872 - --- S. C. 14 60 900 .6 -- -- - - -- -- - - -- -- -- -- -- -- --
30 4646 1/ 17/63 32°52 ' 78°38 ' 3548 4905 S. C. 17/18 90 7,500 .7 - - -- .2 -- -- -- -- -- 5.5 -- -- -- --
3 I 4652 1/25/63 33 ° 15' 77 ° 51 ' 3000 4837 S. C. 17 60 2, 100 .4 .7 -- -- -- .4 -- -- -- -- -- -- -- --32 4653 1/25/63 33° 12' 77° 50' 3010 4820 S. C. 17 60 560 .5 -- -- -- -- -- -- -- -- -- -- -- -- --
33 4655 1/25/63 33 ° 15' 77°51 ' 3000 4837 S. C. 17 60 2,000 - - 1.8 -- -- -- -- -- -- -- -- -- -- -- --
34 4659 1/26/63 33 °00' 78°08 ' 3238 483 0 S. C. 18 60 2,3 00 -- 2.0 -- -- - - -- -- -- -- -- - - -- -- --35 4664 1/27/63 32°45 ' 78°33 ' 3543 4844 S. C. 18/ 19 90 1,275 .7 .4 -- -- -- -- -- -- -- -- -- -- -- --36 4920 5/8/ 63 30°23' 80° 5 2' 41 90 3450 NE. Fla . 15/ 17 60 4,400 1.5 -- -- -- -- -- -- -- -- -- 1.2 -- -- --37 4924 5/9/63 30°23 ' 80°53 ' 4 19 1 345 1 NE. Fla . 18/20 60 2,500 -- 2.0 -- -- -- -- -- -- -- -- -- -- -- --38 4926 5/ 9/63 30° 28' 80° 58' 4205 3506 NE. Fla . 15/ 16 60 2,000 1.6 -- -- -- -- -- -- -- -- -- -- -- -- --39 4927 5/10/63 30° 28 ' 80° 58 ' 4205 3506 NE . F la. 15/ 16 60 2,200 1.6 -- -- -- -- .2 -- -- -- -- -- -- -- --40 4929 5/ 10/63 30° 13' 80° 29 ' 41 33 3348 NE. Fl a. 18/ 19 9 1 2,200 .9 .8 -- -- -- -- -- -- -- -- -- -- -- --41 4935 5/ 13/63 30°28' 80° 58 ' 4205 3506 NE. FIa . 15/ 17 60 4,500 1.5 2. 1 -- - - -- -- -- -- -- -- -- - - -- --42 4938 5/14/63 30°45' 80° 15' 4140 3740 Ga. 21 60 3,200 .2 2.7 -- -- -- -- -- -- -- -- -- -- -- --43 495 5 5/ 17/63 31 °47' 79°38' 4110 4507 Ga. 34 60 585 -- -- -- -- -- -- -- .5 -- -- -- -- .04 --44 496 1 5/ 18/ 63 31 °39' 79° 56' 41 68 44 15 Ga. 24 60 4,5 30 -- -- -- -- -- -- -- -- 4.0 -- -- -- -- --45 5397 12/7/ 63 32°0 1 ' 79° 10' 3950 4627 S. C. 75/80 60 4,020 -- -- -- -- -- -- -- -- -- -- -- 4.0 -- --46 H27 1/ 14 /64 32°53 ' 78°46' 36 15 4940 S. C. 15 90 2,040 .5 1.2 -- -- -- -- -- -- -- -- -- -- -- --47 H37 1/ 16/64 32°58' 78°36 ' 3490 492 3 S. C. 16 60 3,075 .2 2.0 -- -- -- -- -- .1 -- -- -- -- -- --48 5447 1/2 1/64 32° 21' 79°07' 39 18 4817 S C. 25/27 60 2,730 -- 2.6 -- -- -- -- -- -- -- -- -- -- -- --49 5585 3/12/64 29°41 ' 80°28' 4094 2948 NE. Fla. 19'h 60 8,7 19 -- -- .5 -- -- -- -- -- -- 8.0 -- -- -- --50 5655 4/ 12/64 33 ° II' 77°30' 285 0 4745 S. C. 29 90 1,225 -- -- . 1 .3 .4 -- -- -- -- -- -- -- . 1 

- -
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Appendix B.-Common ;;'l",d scient ;fic name' cf bottom fishes taken by the M/V Sil'v eT Bay in depths less than JOI fathoms off the Southeastern Coast, 1959-64. 

[ " Occurrence" refers to the appropriate percentage of t rawling stations a species was ta ken when fishin g in the primary habitat{s) of the species. J 

Family and co mmon name 

CARCHARIIDAE - Sand Sharks 

Sand shark . .. ... ..... ..... ... .. ... . 

SC YLIORHI NIDAE - Cat Sharks 

Chain dogfish ......... . ..... . .... . 

CARCHARHI N IDAE - Req ui em Sha rks 

Blacknose sha rk .. . . ...... . ..... . . .. . 

Silky shark 

Sandba r shark ... .... .. .. . . .... .. .. . 

Tiger shark 

Lemon s hark 

Atlantic sharpnose shark ......... . ... . 

TRIAKIDAE - Smoothhounds 

Smooth dogfi sh 

SPHYRNIDAE - Hammerhead Sharks 

Hammerheads 

SQUALIDAE - Dogfi sh Sharks 

Spiny dogfi sh 

SQUATINIDAE - An gel Sharks 

Atlantic angel shark ..... . . .......... . 

RHI NOBATIDAE - Guitarfishes 

Atlantic guitarfis h . .... ... ...... ... .•. 

TORPEDINIDAE - Electric Rays 

Lesser electric ray ..................•. 

RAJIDAE - Skates 

Clearnose skate ... ........ . .... . .... . 

Rosette skate 

DASYATIDAE - Stingrays 

Southern stingray 

T horny (roughta il) st ingray 

Atlantic stingray 

Bluntnose stingray .... .. . . .. . . . .• . .•. 

Scientific name 

Cnrchari(1J lanna 

Seylior;' in liS rtlifer 

CarcAarhi'1fllS acronoilu 

Careharhi"us faleiformis 

Carcha rh i11llS milbtrti 

GO/lorudo cu vu n 

N egaprion breviroslris 

Scoliodo1' l erraenouae 

M us lt lus cants 

Sphy rna spp. 

Squalus deanlhias 

Squatina dllmuili 

Rhinoba/oJ lenliginoJu J 

N arci,,! brasilit nIis 

Ra ja eglanltria 

Ra ja garmanl 

Dasyal is Qmuteana 

Dasyalis (tnt foura 

DaJyaliJ Jabina 

DaJyal is Jayi 

Occu rrence 

Very Common Rare 
common 10·5 0% <1 0% >50({' 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

P rima ry habitat(s) occupied and other remarks 

Coastal, li ve-bottom, and shelf-edge 

Lower-shelf 

Coastal and open-shelf 

Shelf-edge - rarely taken in trawl s, but one of the most ab~ndan 
sharks 

Coastal and open-shelf 

Only one capture (17 fm. ) 

Coas tal an d occasionally in offshore habitats 

Coastal 

Coastal (winter only ?) and occasionally open-shelf 

Coastal, open-shelf, live-bottom, and shelf-edge - infrequently taken 

Coas tal (winter) 

All habitats, bu t North Ca.rolina only 

Coastal 

Coastal a nd open-shelf - most common off Florida 

Coastal and freq uen tly offshore 

Lower-shel f 

Coastal (offshore du ri ng wi nter ?) 

Live-bottom, open.-;helf, and shelf-edge during winter - most ind i 
vidual s apparently mi grate north during the wa rm seasons, but a few 
occu r in the coastal habit at 

Coas tal 

Coastal but frequently offshore 
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Appendix B.--Continued 

Family and common name 

GYMNURIDA E - ButterRy Rays 

Spiny butterR y ray . . .. ....•.. .• . ...• 

Smooth bu tterRy ray ...... .......... . 

MYLIOBA TIDAE - Eagle R ays 

Spotted eagle ray ........ . . .. •• •••• . . 

Bullnose ray . ......• .. ... . .. .. . . .. . . 

R HINOPTERIDAE - Cownose R ays 

Cownose ra y .. . ... . .... .. ..•.. . ...•. 

ACIP ENSERIDAE - Sturgeons 

Atl anti c sturgeon 

CLUPE IDAE - H err ings 

Ameri can shad 

Menhaden . .... . ..•... . .• . .. ..• •• . .. 

Atlantic herr ing .. .. . . .. ... .. •• . • ... . 

Atl ant ic rou nd herr ing 

Atl antic thread herri ng 

Spanish sa rd ine 

ENG RAULIDAE - Anchov ies 

Striped anchovy . .... . ... .... . ... . .. . 

Ba y anchovy 

ARGENTI N IDAE - Argentines 

Argen tin e 

SYNODONTIDAE - Li za rdfishes 

Largescale lizard fi sh 

Shonj aw lizard fi sh . . . • . . • .. . . . ..... . . 

I nshore lizord fi sh 

Sand diver .. .. ... . . . . •....... .. ... 

Offshore lizardfi sh .. . . ...... . . .. . . ... . 

Red liza rd fish 

Sn aktfis h ........ .. .. .. .. • . . . . ... . .. 

Scientifi c name 

G y mnll,a alta vela 

G y m nura mlcrura 

A elobat1lJ mannart 

M y/i obaliI lreminv illei 

Rhinop tera bonanlJ 

A cipenIt' oxyrhy nchl/ I 

A/ow wpidiHima 

B,evoorlia sp . 

ell/pm harenguI 

E lrum euJ Jadin G 

OpiIt h onema oglinl/ m 

Sardin ella Qncltovia 

Anchoa hlputuI 

Al1choa mitch illi 

Argentina Jiriaia 

GloHa n odon py gmaeuI 

Sau rida hraJiliellJiJ 

Sau ridn n ormon t 

Sy noduI l ot/ m I 

Synod1lJ int rrm ediuI 

SynoduI POly i 

S y nodllI Iy ncduI 

T rachin ocl pha/ II I myopI 

Occurrence 

Very Common common 
Rare 

>500/0 10-500/0 < 100/0 

X 

X 

X 

X 

X 

X 

X 

X 

(?)X 

(? ) X 

X 

X 

X 

X 

X 

Primary habitat(s) occupied and other remarks 

Open-shel f, shelf-edge - not taken south of lat. 33 ° N . 

Coastal , open-shelf - not taken south of lat. 33° N . 

Coastal 

Coastal and occasionall y open-<;helf 

Coastal - very rarely offshore 

T wo records off North Carolina , coastal 

Although pelagic, following bearings are taken frequently in bottom 
trawl s 

Coastal 

Coasta l and open-shelf 

Coastal 

Coast al, open-shelf, and shelf-edge 

Coastal and open-shelf 

Coas tal 

Although pelagic, anchovies are freq uently taken in bottomfishing 
trawl s 

Coasta l 

Coastal 

Lower-shelf 

Lower-shelf 

Lower -shel f 

Lower-s hel f 

Coastal , open-shelf, and shelf-edge - very common 

Lower-shelf 

Lower-shelf 

Open-shelf and shelf-edge 

Open-shelf 
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Family and comnoon name 

SUDIDAE - Greeneyes 

Greeneye 

ARIIDAE - Sea Catfi shes 

Gaff topsa il catfi sh .... . .. .. .. ... ..••. . 

Sea catfish 

M URAEN IDAE - Morays 

Pygmy mora y 

Spotted moray ... . . . .... . .. ... .. .. • • 

Blackedge moray .... ... ... .. . . . .... . . 

CONGRIDAE - Conger Eels 

Bandtooth conge: ........... • ........ 

Conger eel _ .... .... ... . . .... ... .. . . 

OPHICHTHIDAE - Snake Eels 

Shorttail snake eel 

Sailfin eel 

Speckled worm eel 

Spotted spoon-nose eel ...... ... ... _ .. . 

Palespotted eel .... ....... . ... ..••• .. 

Finless eel .... .. ... . .. ...... .•.. • _ .. 

GADIDAE - Codfishes and Hakes 

Silver hake 

Carolina hake 

Southern hake 

Spotted hake 

AULOSTOMIDAE - Trumpetfishes 

T ru mpetfish 

FISTULARIIDAE - Cornetfishes 

Cornetfish 

Cornetfish 

Sr: ien ti fic name 

Chloropthaimu! agaHizi 

Bagr! mannUJ 

Gaitiehthy! Itli! 

A narehia! yo!hiat 

Gymnothorax moringa 

Gymnothorax nigromarginatuJ 

ArioJoma imprtssQ 

Conglr OCtantCU I 

H opiumni! ttnui! 

Calluhtly! puryat 

Lttharehu! velilu 

Myrophi! punetatu! 

My!triophi! intutinetu! 

Ophiehlhu! oallalu! 

l' uma k t ndalli 

M uiueeiu! biiintari! 

Urophyei! tarUi 

Urophyei! f/oridanu! 

Urophyei! rtgiu! 

Auio!tomu! maeuialu! 

Fi!tuiaria ptlimba 

Fi!tuiaria tabaearia 

Very 
common 
>50% 

X 

X 

X 

Occurrence 

Common Ra re Primary habitat( s) occupied and other remarks 

10-50% < 10% 

X Lower-shelf 

Coastal 

Coas tal 

X One record (40 fm .) 

X Li ve-bottom 

X Live-bottom 

X Coastal and lower-shelf 

X Open-<;helf 

X Lower-shelf a nd open-shelf 

X One record off central Florida (20 fm.) 

X Coastal, open-shelf, li ve-bottom, and shelf-edge 

X Coastal - one record 

X Live-bottom 

X Live-bottom and open-shelf 

X Lower-shelf 

X Lower-shelf 

X Shelf-edge, apparently coastal and open-shelf also 

X Primarily lower-shelf, bu t also coastal and open-shelf 

Primarily lower-shelf, but also coastal, open-shelf, and shelf-edge 

X Live-bottom 

X Live-bottom 

X Live-bottom 
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Appendix B.-CQntinued 

Family and common name 

MACRORHAMPHOSIDAE - Snipefishes 

Longspine snipefish ...... ..•. ... . . ••.. 

SYNGNAT HIDAE - Pipefishes and Seahorses 

Whitenose pipefish 

Spotted seahorse .. .. .... ..•. . • . ..... . 

Northern pipefish ...... . ..... . . .. • . . . 

Chain pipefish ... ... . . .•... . . ... .. .. 

Bull pipefish ... _ . .... - . ........... . . 

POL YMIXIIDAE - Beardfishes 

Beardfi sh 

Scientific name 

MacrorhamphoJU s scolopa" 

Corythoichthys albirostris 

H;ppoca mpus autus 

Syngnathus Juscus 

Syngnathus louisianat 

Syngnathus springtri 

Polymi"ia lowei 

HOLOCENTRIDAE - Squirrel fis hes and Soldierfishes 

Squirrelfish . . .. ... _ ......... ... . •. .. 

Deepwater sq uirrelfish 

Longspine squirrelfish 

Du sky .quirrelfish .. .. .. •••....... . ... 

Blackbar soldierfish 

Bigeye soldierfish ... . ..... • .. .. .. . .. . 

Card inal soldierfi sh 

ZETDAE - Dories 

American John Dory 

GRAMMICOLEPIDAE 

CAPROtDAE - Boarfi shes 

Deepbody boarfi sh 

Shortspine boarfish 

SERRA N IDAE - Sea basses 

MUllon hamlet __ ...... ...... .. .. ...• 

Crimson bass .. . _ .. _ ...... .... . .... . 

Bank sea bass 

Rock sea bass 

Black sea bass 

Cornigrr Jpin.oJUJ 

H o!oCtntruI Qsct1tsioniI 

H oloctntrus bullis; 

H oloctntrus rufus 

H oloctntrus vexillarius 

Myripristis jacobus 

Ostichthys trachypomus 

Plu trypops rttrospinis 

Ztnopsis oallata 

X t noltpidichthys dal gltishi 

A ntigonia capros 

Antigo nia co mbat ia 

Alph tstts aftr 

Anthias aspailingu is 

Cfnlrop riItiJ ocyurru 

Ctntropristil philaddphicus 

ClntropriIliI striatuI 

Chloristiltillm tukrintl 
Stark and Courtenay 

Very 
common 
>50% 

X 

X 

Occurrence 

Common Ra re 
10-50% <10% 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Primary habitat(s) occupied and other remarks 

Lower-shelf 

One record off Florida (24 fm.) 

Live-bsttom 

Coastal and open-shelf 

Coastal and open-shelf 

Open-shelf 

Lower-shelf 

Shelf-edge and live-bottom 

Live-botto m 

Shelf-edge and live-bottom 

One record off Florida 

One record off Florida 

Live-bottom 

(35 fm .) 

(35 fm.) 

This species may occur in the region only as pelagic juveniles 

One .record shelf-edge (40-50 fm.) 

Lower-shelf 

Lower-shelf 

Lower-shelf and shelf-edge 

Lower-shelf and shelf-edge 

One record off North Ca.rolina (24 fm.) 

Shelf-edge and rarely lower-shelf 

Live-bottom and open" helf 

Live-bottom 

Live-bottom. especially inshore 

Two records. shelf-edge 
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Appendix B.--Continued 

Family and lI..H!.:"hln '1~ ln r 

Dwarf sand perch _ .. ... - . - - ..•. . .. ... 

Sand perch . _ . . . ... - .. • .... - .. .... . . 

Speck led hind 

Yel lowcdge grouper ..•. . . ...... . - .... . 

R ed grouper .. , _ .. • _ . . •.. . . . . . .. . . . . 

Warsa w grouper . . . . . ... . • • • . . • • . . .. . 

Snowy grouper .. .. .. .. .. . .. . •. . • . . . . 

Red barbier • . _ .. _ ••.... .. . . . . . . . . . . 

Gag 

Sca mp . ... , . ... • . . .. . .. . •. . . ... . .. . 

Roughtongue bass . .•.• .. ..• . . . . . ....• 

Bl ackear bass _ . . . . .•. • ••. •. .. • . . . . .. 

Creole-fi sh ... . . . _ . _ . • • .. •• . . . . •... . • 

St rea mer bass ...•. . • • ..• . • • .•• • .. . . . 

Soapfishes .•.. . . . . . . . . _ .. . . . . . .. • .• . 

Pygmy sea bass ... . ..... .. •.. • ... .. . • 

Orangeback bass ... ... . .•.•. . . • .•.• .. 

Lante rn bass 

Saddle bass 

Tattler 

Belted sandfi sh • •..• . . . . . ...... . . . ... 

LUTJANIDAE -- Snappers 

Mutton snapper • . •.• • . _ •. . . •. . . ... . • 

Red snapper ..•• _ .• . • • ••.. .•... . ... . 

Blackfin snapper .. . •• • . .• • • • • • •. ... • . 

Gray snapper 

La ne snapper 

Yelloweye or silk snapper . • . . •• . _ . . . .. . 

Yellowtail snapper . . .. . . .. .. .. . . . ... . . 

------ --~----------------------------

~)ll!'rlt lill n.lJ1lt.' 

Dip/fc/rum bi ... ,ittnt Ii m 

D ip/fe l rum ! or71loJum 

Dip/utrllln radiale 

E pillcpltdu.s drummondhay i 

Ep i·,up It elli S f/ avo/imbat'IH 

Epill tpltdus mon o 

Epinephd llJ nigri!uI 

E pinrpheluJ niv eotu I 

H ( manthias v ivan'UI 

M yetaopaca miero/tpiJ 

M ye taopaCtl phtnax 

O cyn, nth ias m arliniernsis 

P aractntrop risl tI pomosp iiuI 

Paranth ias Illreila 

Pron ota gro m 171 ItS a Uf eOf1lbens 

R y ptiell s spp. 

Slrranicu/uJ pu milia 

Serran UI Q1I1uda ris 

Sa ranus ba/dw ini 

SerranllJ l1otospi/UI 

Saranus phot bt 

Sa ranu s sub/igar iuJ (Cope) 

L1l t jal1UJ analis 

L u l janul aya 

Lu tja nu s b ll e(an rlla 

Lutin"uJ griu'llI 

LutjanuJ IynagriJ 

Lut;aft1H VifJanUI 

OcYUrtH cltry suruI 

Oc,:uflcnCt..: 
I---

Very Common 
common 
> 50% 

10-50% 

X 

X 

X 

X 

X 

X 

X 

X 

------

R.ue 
< 10<;1, 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1', inury habil3 t(,) occup ied and other remarks 

T hree record < ( 13-78 fm .) -- possibly more common than these 
records indi ca te 

Open-shelf in small nu mbers -- the most common member of the 
genus in the reg ion 

T hree reco rds, coastal and open-s hell -- possibly more common than 
lhese reco rd s indicate 

Li ve-bollom and shelf-edge -
ava ilable loca lly to handlines 

Shelf-edge 

L i ve-botto m a nd shelf ·edge 

Shelf-edge and l ive-bottom 

Shell-edge and live-bottom 

T wo reco rds, shelf-edge 

L ive-bottom and shell-edge 

rarely t aken in trawl s but readily 

L ive-bollo m and shelf-edge -- the yeJl owmouth grouper , M . in tal l ilia/is, 
al so poss ibl y occ urs off thi s coast 

One record , shell-edge 

One record ( I J f m.) 

T wo reco rds, shelf-edge 

Shelf-edge and lower-shelf 

Live-bottom 

Coastal a nd open-shelf 

Shelf -edge 

Two records, open-shelf 

Shelf-edge 

Shelf-edge 

Open-s helf 

L ive-bottom and shelf~dge 

Li ve-bottom and shell~dge 

Li ve-bottom and shell~dge 

Live-bottom -- Florida only 

L i ve-bottom 

Shell-edge 

Li ve-bott om and shell~dge 
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Family and common name 

Wenchman 

Vermilion sna pper 

P RJACANTHIDAE - Bigeyes 

Bigeye 

Gl asseye snapper • __ __ _ • .. . _ _ . • . ___ • . . 

Short bigeye _. _ . _ ___ • • .• • 0 _ _ • 0 • _ 0 0 _ 0 

APOGONIDA E - Cardinal fi shes 

Cardi nal fi shes 

BRANCHIOSTEGIDAE - T ilefishes 

Tilefi sh 

Ti lefi sh 

POMATOMJDAE - Bluefishes 

Bluefish 

RACHYCENTRIDAE - Cobias 

Cobia _ __ _ • __ ___ _ ___ 0 _ _ • 0 _ 0 0 0 0 0 0 0 

CARA NGJDAE - Jacks, Scads, and Pompa nos 

African pompano 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

J acks 

Bu mper 

Round scad 

Bigeye scad 

Lookdown 0 0 0 0 0 0 0 0 0 0 0 0 0 0 _ 0 0 0 0 0 0 0 0 0 0 0 

G realer ambcrj ack . . ..... . ... .. . . ... . . 

Ambcrjack 

Banded ruddc rfi sh 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Pompanos . .. . . . .... ...... .. ... .. . . . 

Rou~h scad 0 0 0 0 0 _ 0 0 0 • 0 0 • 0 0 0 0 0 0 0 0 0 0 0 

Atla ntic moon fi sh _ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

G E RR IDAE - Moja rras 

M ojarr.1 S . . . ... . . .. . . . . . . ...... . 

POM ADASY IDAE - G runt s 

SJrRO (porkfi sh) 

Scient ific name 

P,ist ip omoidcs aquilonaris 

R komboplitn aurorubtnI 

P, iacanthuJ arenatuI 

P,iacanthuJ CTufnial1lI 

Pu udopriacan tAu I altuI 

Apogon spp o 

SynagropI bella 

Caulolat illt I spo 

L opkolati/u I sp o 

P omat omlH sallatrix 

R a chYCfnt r o',J. canad1t. m 

Ala lis crinit i 

Ca ranx sppo 

Chloroscombru J chrysu ru I 

D u opteruJ punctatu.s 

Sl la r "" mt noph thalm ll I 

S f l t 11 t vo mer 

Str ia/a dumeri/i 

Stria/a rivo/inna 

Suio/a 'La na i a 

Tracni" olus spp . 

Trachurus lalhami 

l' omu sr lapin nis 

E lt cinos iomlt s spp . 

A nisotrl mus v irg£1Iicu s 

Occurrence 

Very Common R are Primary habitat (s) occupied and other remarks 
common 10-50% < 10% > 50% 

X Shelf-edge 

X Live-bottom and shelf-edge 

X Li ve-bottom and shelf-edge 

X Shelf-edge - rew records 

X Live-bottom and shelf-edge 

X Li ve-bottom 

X Lower -shelf 

X Lower-shelf and shelf-edge 

X Lower-shelf and shelf-edge 

X Coas ta l - rarel y offshore 

X Live-bottom 

X Coastal - rarel y live-bottom 

X Coast al 

X Coastal 

X Coasta l and open-shelf pelagic and near-bottom 

X Coastal and open-shelf pelagic and near-bottom 

X Coas ta l 

X Live-bottom and shelf-edge 

X Live-bollom and shelf-edge 

X Li ve-bollom 

X Coasta l 

X Open-shelf - pel agic and near-bottom 

X Coas ta l 

X Coastal 

X Live-bottom - Florida 
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Family and common name 

Tomtate 0 0 •• • • •• • o •. 0 0 0 0 0 0 0 0 • 0 0 0 0. 0 

White gru nt • . , 0 0 o. 0 0 0 • 0 • 0 0 0 0 0 0 0 0 0 0 0 

Pigfi sh 

SCIAE N IDA E - Drums 

Sil ver perch (yellowtail ) 

Sand sea trou t . ... . . . .. 0 0 0 • 0 •• 0 0 0 0 0 • 

Spotted sea t rou t 0 • • •• • 0 • 0 0 0 0 0 0 • • 0 0 0 0 

Silver sea trout . .• •• 0 0 0 0 0 0 0 0 0 0 0 0 • • 0 0 

Weakfi sh 0 0 •• • • 0 . 000 •• • • • • 0 0 0 0 • 0 0 0 0 0 

J ackJ,,"ife-fi sb 

Banded drum 

Spot ....•••... 0 •• 0 0 0 0 0 0 o. 0 0 • 0 • 0 00 0 

Southern kingfish 

Northern kin gfi sh 

Atlantic croaker .. . .• •....• 0 0 •• 0 • 0 0 0 0 

Black-bar drum . . ..• 0 0 •• 0 0 0 0 0 0 0 0 0 0 0 0 0 

Black drum .. • • 0 • 0 0 •• ••• 0 •• 0 0 0 0 0 0 0 • 

Red drum 

Star drum 

MULLIDAE Goatfi shes 

Red goatfish 

Spotted goatfish •.. . . 0 • • 0 • • 0 • •• • 0 0 • 0 0 

D wa rf goatfish .•••• •• •• • ••. •• 0 • ••••• 

SP ARIDAE - Porgies 

Sheep shead 

] olthead porgy ••••• • .. 0 0 0 0 0 0 0 0 0 • 0 • • 0 

Whitebone porgy • •• . . • • 0 0 • 0 0 0 • •• • 0 0 0 

Knobbed porgy • .. .••... 0 0 0 • • •• • • • 0 

Litttehead porgy 

Spottail pinfi sh •••• .. 0 •• 0 0 • 0 • 0 0 ••• 0 • 

Pinfi sh 

Pink porgy, red porgy . 0 0 0 0 •••• 0 • 0 0 • •• 

Scup 

I Scientific na me 

H at m ulon aurolineatum 

flatm ulon plumieri 

Orth opristi, chrysopt"us 

Ba irdiella chrYJll ra 

C y noscion areno '"'W J 

Cyn oscio1' ntbuloJuJ 

Cy nosc ion n othuJ 

Cy noscion regolis 

EquthU lancto/a i us 

Lari muJ jaJCiatuJ 

LeiosiomuJ xanthurllJ 

M enticlrrh uJ amu icanuf 

M enticlrrh uJ sQxatil iJ 

Micropogon lI'ndulat us 

Partqlu s spo Cundescribed) 

Po goniaJ cro m zs 

Scian£OP s ocellata 

Sielli f" lanetolatus 

Mullu s auratus 

Pu uduptntuJ maculatuJ 

Uptneus parv us 

Archosargus probatoClphalus 

Calamus ba;onado 

Calamus lw costeus 

Calamus n.odosus R andall and 
Caldwell 1966 

Calamus proridens 

DiploduJ holbrooki 

Lagodon rhomboides 

PagruJ uduim 

Slen.%mus chrysops 

Very 
common 
> 50% 

x 

x 

x 
X 

X 

X 

X 

X 

x 

X 

X 

X 

x 
X 

X 

Occurrence 

Common 
10-50% 

X 

X 

X 

X 

X 

X 

X 

X 

X 

R are 
< to% 

X 

X 

X 

X 

X 

X 

Primary habitatCs) occupied and other remarks 

L ive-bottom and shelf-edge 

Live-bottom 

Coasta l and open-shelf 

Coastal 

Coast al 

Coas tal 

Coastal 

Coastal and live-bottom 

Li ve-bot to m 

Coastal 

Prima rily coastal - withd raws to shelf-edge and lowe.r-shelf durin, 
winter 

Coast al 

Coastal - frequentl y open-shelf and l ive-bottom 

Primaril y coastal - open-shelf and shelf-edge 

Shelf-edge 

Coastal 

Coasta l 

Coasta l 

Live-bottom and shelf-edge 

L ive-bottom 

Live-bottom and shelf-edge 

Coast al but commonl y live-bottom 

Occasionally encountered in moderate numbers on the live-bottom 
a reas off Northeastern Florida 

Open-shelf, in shore live-bottom, and occasionally coastal 

Live·bottom and shelf-edgc 

Live-bottom 

Li ve-bottom off North Carolina and South Carolina 

Coastal , open-sheH, and live-bottom 

Li ve-bottom and shelf-edge 

Open-shelf, live-bottom, and coastal 
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Family and common name 

EPHIPPIDAE - Spadefishes 

Atlanti c spadefi sh . . .. .. . . . 

CHAETODONTIDAE - Butterflyfishes 

Bank butterflyfi sh .. ........... . . . ... . 

Spotfin butterfl yfi sh .. . . .... .. . . . .... • 

Reef butterRyfish 

Banded butterfly fi sh ....• . . • ...... ..• . 

Blue angelfish . .. . ... . . ..•.. .. . . ..•.. 

Queen angelfi sh . . . .. . .. .. •... •• . . ... 

Rock beauty . . .. .... .. ..... • . . ....•• 

French angelfi sh, 

Gray angelfi sh 

bl ack angelfi sh .... . ..• 

POMACENTRIDAE .- Damselfi shes 

Yell owtai l reef-fi sh 

Gray reef-fish . . . .. . . . .. . . .. ....••.•. 

Bea ugregory 

LABRIDAE - Wrasses 

Spotfi n hagfi sh .. . .. . .. . 

C reole wrasse 

Red hagfish 

G reenb.nd wrasse . . • . . . • . .. . . . .. • .... 

Slippery di ck .... .. .. . .. . . • . .•.. .. . . . 

Pain ted wrasse 

Blacke.r wrasse 

Pea rl y razorfi sh 

Hagfi sh 

T aulog 

SCARI DAE - Parrotfishes 

Bl uelip parrolfi sh 

Emerald parrotfi sh ................. . . 

Bucktooth parrolfish ... . . . . . .. . •. . .• .. 

Scientifi c name 

Chaetodipterus faber 

Chaetodon aya 

Chadodon octl/atus 

Chaetodon "dentarius 

Chadodon striatus 

H olacanthus bermudtnsis 

H olacanthus ciliaris 

H olacanthus tricolor 

PomacanthuJ arcualuJ 

Pomaeanth us aureus 

Chrom;s enehrysurus 

Chromis insolal1lJ 

Eupom acentrul [tu costictuJ 

B odianus pulehel/us 

Cllpt iells parra ; 

Duodon pUll/aris 

H aliehoeres bathyphilus 

H aliclweres bivit tatus 

Haliehoeres caudalis 

H aliehoerrs pOly i 

H tmipterono lus novaculu 

LachnolaimuJ maximuI 

Taula ga 011.it11 

CryptotomlH ' OUllI 

N;chols;na usia 

SpariIoma radians 

Very 
common 
>500/0 

x 
X 

X 

Occurrence 

Common 
10-500/0 

X 

X 

X 

X 

X 

Rare 
<100/0 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Primary habitatCs) occupied and other remarks 

Coastal and live-bottom - large schools 
offshore 

Shelf-edge and occasionally live-bottom 

Li ve-bottom and shelf-edge 

Li ve-bottom and shelf-edge 

Three records, live-bottom 

Li ve-bottom 

Li ve-bottom 

Three records, live-bottom - Florida 

Live-bottom - Florida 

Li ve-bottom - Florida 

Live-bottom 

One record, li ve-bottom 

Live-bottom and occas ionall y shelf-edge 

Li ve-botto m 

One record, live-bottom 

Two reco rd s, shelf-edge 

T wo records, li ve-bottom 

T wo records, li ve-bottom 

One record, No rt h Carolina 

T wo records, open-shelf - Florida 

Primaril y open-shelf 

occasionally encountered 

Live-bottom - occasiona ll y shelf-edge, most common off South 
Carolina 

Coastal 

One rocord 

T hree records - open-shelf and li ve-bottom 

Three records, live-bottom 
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Family and common nalTlJ' 

ACANTHURIDAE - Surgeon fi shes 

Blue ta ng 

Doctorfi sh 

TRICHIURIDAE - Cutlassfi shes 

Atlantic cutl assfi sh 

SCOMBRIDAE - Mackerels and Tunas 

Chub mackerel 

King mackerel 

Spanish mackerel .... ..... . • • .... ... . 

SCORPAENIDAE - Scorpion fishes 

Longfin scorp ion fi sh 

Barbfish 

Smooth head scorpionfish .. ... .. ...•... . 

Hunchback scorpionfish •.•. ..•. .... • •.. 

TRIGLIDAE - Searobins 

Shortfin searobin 

Streamer searobin 

Horned searobin 

Spiny searobin .. . •.. .... . . •. ... ... •• 

Northern searobin . • .... ..... ... •.. • • . 

Striped searobin • . ...... ... • .. •••.. . . 

Blackwing searobin ... .. • .. . . . .. . • • •.. 

Bluespotted sea robin 

Shortwing searobin • .. •••. . ... . .. .. .. . 

PERISTEDIIDAE - Armoured Searobins 

Armoured searobins 

DACTYLOPTERIDAE - Flying Gurnards 

Flying gurnard . ...... .. . .. ... .• .. .. . 

OPISTHOGNATHIDAE - Jawfishes 

Longtail jawfish 

Mottled jawfish 

Scientific name 

A canthu r1lJ (OUtt!lU I 

AcanthurUl chirurguI 

Trichiuru! ltpturu s 

Sco mbtr colias 

Scom btromorus caval/a 

ScomberomorUI maculatus 

Scorparna a g OJIIZJ 

Scorpatna brasilinuiJ 

Sc orpalna calcarata 

Scorpatna dispar 

Btl/ator brachychir 

Bt l/ator t grttta 

Btl/ator militari! 

Prion-aluJ alaf1u 

P,ionotuJ carolinuI 

P,ionotuJ t Va/anI 

Prionotus ptetorali! 

P,ionotuJ roItUJ 

Prion-aluJ stetJrnsi 

Ptr.isttdion spp. 

Dacty /opttrU! volitan! 

Opisthognathu! lonchurlH 

Opi!thognathu! maxil/o!u! 

Occurrence 

Very Common 
common 

Rare 

> 50% 10-50% < 10% 

X 

X 

X 

x 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Primary habi tat ( s) occupied and other remarks 

T wo record s, li ve-bottom 

Live-bot tom 

Coastal and rarely lower-shelf 

Pelagic but frequently taken in bottom tra.wl s in the coastal and 
open-shelf habitats 

Pelagic but occas ionally taken in coastal and l ive-bottom habitats 

Pelagic but very commonly taken in bottom trawls in the coastal and 
live-bottom habitats 

Lower-shelf and shelf-edge 

Open-shelf. coastal . live-bottom. and shelf-edge 

Open~hell 

One reco rd 

Lower-shelf 

Shelf-edge and lower-shelf 

Shell-edge 

Shelf-edge and lower-shelf 

Primarily open-shell - al so live-bottom and shelf-edge 

Open-shelf and shelf-edge 

Open-shelf 

Open-shelf 

Shelf-edge and lower-shelf 

Lower-shelf 

Live-bottom and shelf-edge 

One record . shelf-edge 

One record off Florida (IS fm .) 
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Family and common name 

URANOSCOPIDAE - Stargazers 

Southern stargazer 

Freckled stargazer 

Lancer stargazer .••••••...••.•.•.•..• 

DACTYLOSCOPIDAE - Sand Stargazers 

Sand stargazer ...••.......•••. .. ...• 

BROTULIDAE - Brotulas 

Bearded brotula 

OPHIDIIDAE - Cusk-Eels 

Fawn cusk-eels ..••••. . .. .. ..••••.. . • 

Mottled cusk-eel ..........•• ..... .. . . 

Bank cusk-eel ... . • •...•...•......•... 

Gray's cusle-eel .. ..•. .. . • ..•.• •. .. ... 

Polka..oot cusk-eel ..••........•••• .. .• 

Striped cusk-eel ... • ...•....•..••..•.• 

CARAPIDAE .- Pearl fishes 

Pearlfish .... ... .... .•• .. ....•• ....• 

STROMATEIDAE - Butterfishes 

Silver-rag 

Southern harvestfish 

Northern harvestfish 

Butterfish 

Spolled driftfish 

SPHYRAENIDAE - Barracudas 

Great barracuda 

Northern sen net 

Gu.guanche 

ATHERINIDA E - Silversides 

Atl.ntic silverside . ... .. .. .. ... . .... . . 

BOTHIDA E - Lefteye Flounders 

Three-eye flounder ........ .. ........ . 

Ocdl.ted flounder 

Eyed fl ou nder . .... ... . .. . ...... .. .. . 

Scientific name 

AJtroJCopuJ ,,-grauum 

G .. atloag .. uJ ~gr~giuJ 

Katlo~toJtoma albigutta 

Gi/l~luJ sp. 

Brotula barbata 

L(Poploidium arvi .. um 

L(poploidium i(a .... a~ 

Oploidio .. Ioolbrooki 

Otoploidium gra"i 

Otoploidium omoJtigmum 

RiHola margi .. ata 

CarapUJ btrmud~nJiJ 

CubiapJ .. igriarg( .. t(uJ 

P~priluJ al~pidotuJ 

P(pr;luJ paru 

Poronot.H friaca .. tlouJ 

Pu .. " rtguluJ 

Sp""ra("" barracuda 

Sp""ra",a bortaliJ 

Sp""rar .. a gua .. c"a .. cloo 

Mrnidia m(nidia 

Ancy/opu//a diluta 

A .. c"loputta quadrocdlata 

Both .. J ocr/lallH 

Occurrence 

Very Common common 
>50% 10-50% 

X 

X 

X 

X 

X 

(?)X 

X 

X 

X 

X 

X 

X 

X 

X 

Rare 
<10% 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Primary habitat(s) occupied and other remarks 

Coastal and open-shelf 

One record (65 fm.) 

Lower-shelf and shelf-edge 

Two records, open~helf - Florida 

One record off Florida (35 fm.) 

Lower-shelf 

Open-shelf and shelf-edge 

Open-shelf and live-bottom 

Open-shelf 

Open-shelf 

Coastal 

Commensal with sea cucumbers - one record 

Lower-shelf 

Coastal 

Coastal 

Coastal and lower-shelf 

Live-bottom - sometimes abundant locally 

Coastal and live-bottom 

Coastal 

Coastal 

Coastal 

Lower-shdf 

Open-shelf - occasionally coastal, live-bottom, shelf-edge, and lower
shelf 

Open-shelf and live-bottom 
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Family and common namt 

Gulf St rea m flounder ... ..... . ... • •• . • 

Spotted whiff . ...... . ..... . .... . ..• • 

Bay whiff .... . . .. • . ...... . . ... ..•.• 

Spotfi n flou nder 

Fringed fl ounder 

Small mouth fl ounder ..... . .. . . . . • .. . . . 

Gray Rou nde r .. . . ... . . .... •• . . .. . . •. 

Shrimp Rounder . . .. .. .. .. .. . . . . . • ... 

Fourspot Rounder .. . ..... . . ... • . . . . . . 

Gulf Rou nder . . . . . . .. . . . . . . .... . . .. . 

Summer flo under . . .. .. .. . . .. . . ... . . . . 

Southern Rounder .... . ... . . .. . . . .. .. . 

Broad Rou nder ......... . .•.. • •.... . . 

Windo\vpane .. . . . . .. . ........ . .... . . 

Du sky Rounder . . .• . . . . . ... . . • •. . .. . . 

PLEURONECTIDAE - Righteye Flounders 

SOLEIDAE - Soles 

Naked sole . . .. . . . . . . • . ..•.. • .... .. • 

Hogchoker .. , .. . . .............•• •• .• 

CYNOGLOSSIDAE - T onguefishes 

Offshore ton guefish .. .. . . . .•. . • . ••• ... 

Spottedfin ton guefi sh 

La rgescale tonguefish 

Blackcheek tonguefi sh 

Spottail tonguefish . .. . . . • . •• • •.••• ••• 

ECHENEIDAE - R emoras 

Sharksucker .. . .... . •• . •• . •. ..•• . • •• . 

T RIACANTHODIDAE - Spikefi shes 

Jambeau ....•....• . • . .• • •.• ... . • • • . 

BALISTIDAE - T riggerfishes 

Gray triggerfish 

Queen t riggerfish 

------

SCle nllfic name 

Citharichth) 

Cilharich lhy 

Cilharichlhy 

Cye/apulla 

E lrapUI frO 

Eirop ul mi 

EtropuJ rim 

GOJlroputta 

HippogloJJ in 

Monol,n , sp 

Para/i chlhYI 

ParalichlhYI 

ParalichlhYI 

ParalichthYI 

Scophthalmu 

Syacium pa 

Pouiloputta 

Gy mnachiru 

T,inullJ m 

'Symphurul 

Symphurul 

Sy mphurul 

Sy mphurul 

Symphurul u 

E ch,n,iI flau 

Parahollardia 

Baiiltn capr 

Baliltn '1,,1 

arctijronJ 

mnCTOpJ 

Ipilopt""1 

i.mbriata 

fa/II I 

~ OJt omUJ 

fJ ! U! 

Iron ialil 

I oblo" ga 

) . 

albigulla 

d, nlalul 

1,lhol ligma 

Iquami/,nlul 

aquOJUI 

illalum 

b,ani 

mt/al Nichols 

cu ialul 

ivitatuI 

iomtdianuJ 

lino, 

lagiuJa 

rOlpilUI 

Cra l l ! 

lin,ala 

ICUJ 

la 

-
Occu rrence 

Very Common Rare 
common 10-50% < 10% > 50% 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(?)X 

X 

(1)X 

X 

(?)X 

X 

X 

X 

X 

-

Lo 

O. 

Co 

Of-

Op 

Cc 

Cc 

Sh 

La 

Lo 

Cc 

0, 

Cc 

Sh 

Cc 

01 

Or 

0, 

Cc 

Of. 

Of. 

Af. 

Cc 

Op 

Of 

Lo 

Li, 

L i· 

Primary habitat(s) Qccupied nnd other remarke 

ver-shelf 

en-shel f - most oft en taken in small numbers by dredges 

ast al 

en-s helf and li ve bottom - occasionally shelf-edge 

en-<shelf 

ast al, open-s helf , and shelf-edge 

ast al , open-shelf, and shelf-edge 

If-edge 

,ver-s helf 

we r·shelf 

astal 

en-shelf, coastal , and live-bottom 

as tal 

If-edge and lower-shel f 

astal 

en-shelf and li ve-bottom - rarely coastal and shelf-edge 

e record off Florida (97 fm.) 

en-shelf and coastal 

astal 

en shelf? 

en-<shelf and shelf-edge 

pa rentiy primarily open-shelf 

astal 

n-shelf ? 

en taken trawling over live-bottom 

,ver-shelf 

e-bottom and shelf-edge 

e-bottom and shelf-edge 
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Family and common name 

MONACANTHIDAE - Filefishes 

Dotterel filefi sh 

Unicorn filefish 

Orange filefish 

Scrawled filefi sh 

Fringed fil efi sh 

Planehead filefi sh ..... . .. • . .. .. . ... •• 

OSTRACIIDAE - Trunkfishes 

Honeycomb cowfish 

Scrawled cowfish ... .• . . . •.. . .. • .. . . . . 

Trunkfish 

Spotted trunkfi sh .. .... • ... . . . .• . .... 

CANTHIGASTERIDAE - Sharpbacked Puffers 

Sharpnose puffer . . . • . . ..... . .• . .... .. 

T ETRAODONTIDAE - Puffers 

Smooth puffer . .. •.. . . . .. ••..• . . . . .. 

M arbled puffer 

Northern pu ffer 

Southern puffer 

Band ta il puffe r 

DIODONTIDAE - Porcupi nefi shes 

Web burrfi sh 

Spotted burrfish 

Striped bu rrfis h 

Balloonfi sh 

BATRACHOIDIDAE - Toadfi shes 

Leopa rd toad fi sh ........ . ..... .. ... . . 

Oyster loadfi sh . ....... .. .... . .. .. .. . 

Atlantic midshipman .. . . . .. . . . . . .... . . 

LOPIiIlDAE - Goo .. fishes 

American goosefish . ...... . ... . . . .... . 

Scienti fic name 

A lutera I"udelotii 

A lutera monoctros 

Alutera scltoq,ji 

A lutera scripta 

Monacantltus ciliatus 

Stepltanoll piJ ltispidus 

Acanthostracion polygonius 

A cantltostracion quadricornis 

Lactopltrys trigonus 

Rltinnomus bicaudalis 

Cantltigaster rostrata 

Lagoctpltalus lalv igatus 

Sphaeroidn cutaneus 

Sphaeroidn dorsalis 

SphalroidlJ maculatus 

Sphalroidn nephelus 

Sphaeroides spengleri 

Clt ilomyctlrus antil/arum 

Cltilom yclerus antinga 

Chilomyctlrus schoepfi 

Diodotl Itolacanthus 

Opsanus pardus 

OpsanuJ tau 

Porichthys porosiHimus 

LoplaiUJ amtriCQllUl 

Very 
common 
>500/0 

x 

x 

x 

x 

x 

x 

Occurrence 

Common 
10-500/0 

x 

x 

x 

x 

x 

Rare 
<100/0 

x 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Primary habitat(s) occupied and other remarks 

Live-bottom and shelf-edge 

Live-bottom and shelf-edge 

Open-shelf 

Open-shelf, live-bottom 

Live-bottom 

Open-shelf and live-bottom - semipelagic 

Li ve-bottom 

Li ve-bottom 

Li ve-bottom 

Live-bottom 

T wo records (23-24 fm .) 

Coastal , open-shelf, l ive-bottom, and shelf-edge 

Li ve-bottom 

Open-shelf 

Coastal and open-shelf 

Coasta l and open-shelf 

L; ve-bottom 

One record ( 17 fm .) 

Live-bottom 

Live-bottom 

Live-bottom 

Live-bottom and shelf-edge 

Coa.stal 

Very widespread - coastal , open-shelf, l ive·bottom, shdf-edge, and 
lower-shelf 

Open-shelf off North Caroli na - lower-shelf to the southward 



~ Appendix B.-Continued 
o Occurrence 

Family and common name Scientific name Very Common Rare P rimary habitat (s ) occupied and other remarks 
common 10-50% <1 0% >50% 

ANT ENNARIIDAE - Froglishes 

OceUated frogfis h .... .. . .. .... .. ..... Ant~fl.ntJri'UJ o{(l/atlll X Open-shdf and live-bottom 

Singlespot frogfi sh .. .. . . .. . . . ... ... .. Anttnnariul ra dioJuJ X Lower-shelf 

Splitlure frogfi sh .. ....... .. . ... .... . A nttllfl4riuJ Jcabtr X Open-shelf 

CHAUNACIDAE 

Sack fish ...... . ... . . .. ..... . .. . . ... Chau 1tax piclul X Lower-shelf 
, 

OGCOCEPHALIDAE - Bat lishes 

-- •••••••• • • • • •••• ••••• • 0 • • • Dib,a7tchul al/a7tl iClH X Lower-shelf 

Spiny batfis h . . . . .. . .. .•• • .. •• • •.•••• Ha/itulichlh'Y1 acu/talUl X Lower-shelf and sh elf~ge 

Batfisheg . . . . . . . .. ... . . .. . . . . . . . . . .. O,co((pha/ul spp. X T wo to four species of O, coapila/ul commonly taken in the live-
bottom. coastal open ... helf, and s belf~ge habitats 

MS # 1740 
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