-

%

mw 'z:m 1:3}1@&%@ OF THE INTERIOR
§ ym% AP wnmm siavicE
Alhﬂ“b Day, 3}5‘1‘“%&

RESFARCH Rq?‘?i’ffm‘ ,:!b.

”"ﬁT wﬁt’?l ”ﬁﬁ ums TAL WATERS

I g e

- ———

e e

Woods Ho'e Labo~i-
Manuscript Report Number
50 -3



=

CORTENIS

Yage
mmlitti.tilao-oq-tw»o...ﬁﬂotw’bavit.’vovq.vnobti ‘71
Introduotionsesessesonsnssnsacnnssscanssssnssnincs S
The survey Veenelesessessesnsescsssssssssnnssssnne 7
Tramling goar and mothods used in meking {ishery

Wqﬁoﬁqnvu.-nnau.a.@mns.o--u--.avn_.-uu-u 7
ldmitatdons of trevwling geer used in the surveyses 7
Toscugaion of rmmlts'fyﬂtﬁQl...étﬂ.l!!ﬂ!;ﬂﬁitﬂll' ?
Topography of the ghelfessssssesecrssssssssssessan /2
COneluaiondsseesssessssssensennssesssssnssssnsssnes /i3
Idtorature clbod,ssevscsnnsscasonnssussensonnsonns /5‘"
Appendix AsssCommon and sclentific nares of fish

and ghellfish esupht during the exploratory

fichery survey in southern coastal waters.... /6

Appendin Breelop of operationSecsssessscscsnrasens <2




TLLUSTRATIONS

FIOURE } Page
1. Location of winter trawl fishing grounds indicated

roughly bv dots which represent sectual fish

eatehes reported hy fishermen during 1930-1931

BOEEO S aes vo s oo b st e ros s e sRbbssNosressssnssactosnusd 6

2. The United States Fish and Vildlife Service research

vessel Albetross Illeesscsesssssesosnsvenssesssons 7
3. Ddagram of the no, 1~1/2 Iceland otter trawl used in

the North Carclina exploratory fishery Survey.sse. 7
Le lLocations of trawl statione, indicated by dots,

completed durdng the exploratory fishery survey in

southern coastal wators in May and June, 1949.eeee g




AL EXPLOPATORY FISIFAY SIRVRY IN SOUTHYRN COASTAL VATIRS
By RAYwaD J, BULIZR

FRIVACE -

This is the second of & series of reports eoneorning hydrographie
condltlions and wﬂ@mm fishing operations in southern constal waters,
The £irst report was mblished by the Woods fole Oceanopraphic Tnstitution

pal Puywe, lean ¥, and 7, J, Vehe, 1949, Coustal "ater Circulation off
the Tast Coast of the Unitecd “tates betwoen Capé Hatterss and Florida,
Technical “eport Mo, 16, e

&

in Jumery 19,9, Revorts en hydroprephie conditions encounteved during the
present swrvey, the distrilution of plankton, and future exploratery fishery
surveys will agnear at a later date,

- The objectives of this curvey were (1) to examine the possitdiities of
expanding local Cishery resources in southern constal vators, principally
those of lorth Carolina between Cape Hottorag and Cape Fesry, ty emploving with
an otter travl the ares outside the Amfathom 1ine, and (2) o obtain dotailed
date on the hydropraphy and plankten of the area covered by the surwey,

The survey was eonducted wnder g cooperative arroement hotvween the University
of Horth Coreline, Irnstitute of Pisheries Research and the Tish and %ildlife |
fervice of the Unitod States tepariment of the Interior, The Institute cave
financial ascistance to the amount of 4,000,400, supplied seientific personnel s
and veplaced :‘:erviomd gear vhich was lost or becare unserviceable, The
Sawicé furnished, operated, and raintained the research veesel Albatross 111 for
the smawey, e ¥oods Tiole fceanoprashic Inetltution lent hydvepravhie equipment

and dotalled tro seiontists to colleet and Interpret the hyircprpahic data.
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INTRODUCTION

The eontinental shelf in the region of Cape Hatteras is & subnerged
plain 20 to 75 niles broad, rraduwlly sloping fron the shore mntil a depth
of 5 o 100 fathoms is reached, Beyond the 50 to 100 fathoms zone there
is a more shrupt drop in the ocean bed so Hat depths of 300 to 400 fathoms
" are recorded 5 to 10 miles beyond the edpe of the shelf north of Cape Hattoras
and 15 to 20 niles south of Cape Hatteras, Reyond this is & mgion of st4ll
deeper water extending down to the great depths of the oeean,

The continental shelf from Cape Iiatt_w éeuthmd prebably harbors a
supply of fish which is poing to waste for the want of ﬁtmmtion, end the

rpason for this is that at least 60 pereont of the shelf is vmknown %o the |
comviereial fisherren of the area, Fishermen of North C‘&reliné have been une
willing to risk their capital investment in boets and nets trying new bottom
beyond the narrow strip of the shelf within the 20-fathon line which is famillar
to them, Consequontly, this stock of fish may be unwisely explo:.ted-too much
of it beinp takon near shore and none of i’s offshore.

The offshore prownds, however, are not completely umexplored., A winter
trawl fishery for croakers in a;dvama of the iegular season led wral Hew Jéruy'
flounder dregrors to Cape latterms in 1920 (Pearson, 1932) . These small dragpers,

L2 Pg‘blicmtiam reforred to parenthetically are listed in the Literature Cited,P

aceompanied by several small, shallowedraft, oystere or crabedredge boats from
| Virginia, were prevented from extending the fishery far out to ses because of their
small cargo eapacity and conatruction. Bﬁ the winter of 192841929 however, several
Jarger vessels fmm few England fishing porte, equipped te trawl in the deep offshore

waters, were comentrating their fiahfmp efforts in the vieinity of Cape Hatterua.
The mmimr of vessels engaged in this winter travl increased to gbout 50 in 1931 and

to about 100 in 193/ (Vesbit and Neville, 1935),
e &




During the wintoer of 1""*30'-19 1 this trewl fishery was concentrated in
two areas (Pearson, op. eit). The first, north?gapo I&attmm, extended roughly
fron Jatitudes 357501 to 37N, end from longltudes 7500 to 75°300 W, in depths
mancing fron 20 to 5 fathoms, The second aren, ;mzth of Cape latteras, e
encloged on the morth and mutﬁ by latitudes 349500 to 35‘50‘ Ns and on the east

and west Ly longitudes 75°201 to 76°1D‘ We (Figure 1), These fishing grounds

.. Figure lelocation of winter trevl {ehing grounds indignted roughly
by dots which vepresent actual riuh eatehen as reported hy fishermen during
1930-4932 seasons.,

extended from 3 to 30 miles offshore in water from 10 to 30 fathoms in depth,
*‘:he; winter trawl Cishery, as it now exists, is concentrated from dapo Iiathm}a
north to the Virginia Cepes whilo much of the erea outside 20-futhoms south of
Capo Nattoras remains wmexplored.

In apite of the rrowth of this %:sﬁ.zvtar travl fichery in the desper waters aff
Cape lintteras, the renicemt commercial fishermen of Yorth Corelime rave contimed
to oxploit the fish populations inddigenous te the shelf within the 20«fathon line, |
mm Institute of Tisheries Research, cogniszent of this limited fishery, sought ways
te oxpand 1%, and as a result an exploratory fishery survey was cooperatively
wndortaken ty the Pish and Wildlife Service of the United !tates lepartment of the .
Intorior and the Institute of Fisheries Research of the University of North Carolina,




| THE SURVEY VISSEL
The United States Fish snd Wildlife Service research vessel Albatress 11X
Wimm 2) was ueed in the mm-'my, - The vespol is of steel construction

Figure 2.--The United States Pish and ¥11ldlife Service research vesoel Albatross 11l.

throughouts about 160 feet long, has & beam of about 24 foot and m draft of 12
foot; and la povered by an 7095 hersepowor dienel engine, It is equipped with fulle
alze trawlivge goar of the t:;;?;:m used by Now Ungland travlers, and the latest cloce
tronie devicese--fonie Depth Recorders, lLoran Receiver, Nadie Direction Finder,
obo.=-vhich agsurad contimous depth am‘{ popition recordings during fishing
oporations . | |
TRAVWLING GDAR AND MITHODS USED IN MAKING FISHERY SURVEY

Exploretory otter travling was mrﬁae;; on from Yay 16 to June 9 with a

slipghtly modified lio. 1e1/2 Iceland trawl (Fimwe 3), The .dimmsiam of the

Pipure E.nmagmn of the Ho. 1=1/2 Ieeland obter trewl used in the North
Carolim exploretory fishery survey.

trawl are eg followss 78efoot headerope; Ll/-foot footeropej Geinch mesh in the
wings and square; Seinch, tapering te leinch, mesh in the belly; and 4-inch mesh
in the cod ond, The cod end and upper bolly were lined with le1/2-inch mesh teine,
. The entire net is agmﬁmmly 100 feet long, and was attached o the doors by |
vope pennante 30 fect longe. The doors %;am faptoned dlrectly teo the towing warps,
Part *uf‘ the footerope was equipped with wooden rollerseethe larpest of which were
about 18 inches ‘ﬁn dameter and 4 to & inchop thickeeto pernit trewling on the

expected coral bottom without tearing er losing entire nets.
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The trawl and oceanopraphic instrunmonts were operated in a standard
manner during the fishery Burwey, Upon arrivel on station a bathythermograph
vas lovered to obtain the bobton temperature, A therrometer was alse lowered
to record tlm w_xrfém temporature, ﬁ’hﬂe the f‘iaharmﬁ were "ghooting" the
trmwl, the blelogist in charge of the wateh obtained a Lovan fix to establish
the starting position for the tow, Aftor the traml had been set and the towing
varns hnd been hooled up, the !:o&an position and time of hookeup were recorded
on the fathometor tape, At the ond of the tow a second Loran fix was taken te
obtain the end position for the tow, |

uping sost of the trewling operations (ewcluding hangeups) the trawl was
towed for lalfeanehour, from the tire of hookeup to the start of hauleback, at .-
&“!xnm;g opeed of 4.5 knotse A totel of 42 halfehour tows were made at 30 |
randonly selected stations on the continental shelf between Charleston, South
bamlim and Eﬁam Henleopen, Delavere, Im tions of these stalions are illuetrated

in Fipure 4e 2 ecomplote lop of these operetions may be found in Appendix B,

Figure Le-~locatione of trawl stations, indieated by dots, completed during the
- exploratory fishery survey in southern coastel waters in Ylay and June, 1949,




LIMITATIONS OF TRAWLING OFA: USTD IN THE SIBmWY

The travling gear uwsed to make this surwvey had certain linitations,
The heavy rollers and total weight of the net eaused it to hug the bottem to
the extont that lax-w mmbers of those species mlly taken with balloen
travls mrobably esenped eapture., In a like manner, the large rellers raised
the foskerope off the botton and presunably permitted the escapevent of seme
fishe«flatfishes especially, Despite these limitations, 1t is believed that
 sufficlent quantities of tutterfich, seup, and mw&m; wore caught to
mrovide adecuste information on the supnly of these species, |

. DIBCUBSION OF RESULTS

The ecatch fig;\m presentod In Appondiz B are not mm-émivg wvhen compared
with the tran) oatches fron fishing grounds in the Northwest Atlantio Gcean,
Thoy are representative, howover, of the size of trawl eateh which mirht be -
epected fron randonly selocted stations in southern coastal water, where it is
. Imown thet nary of the resident specles migrate mamamrd during the early summer
riontle, | | /

Por ‘i:é’;é parposes of amalyzing these eoteh figures, it was found convenient
to divide the ares surveyed with the otter travl inte throe depth 20nEpew2OwsD
fathorn, “1«100 fathons, and over 100 fathors, The productivity of the bottom
fisheries, 8s neasured by the ottor travl catches, veried with these &wth BONOE o
The vonmposition of the eateh and relative slundance of' each epecies also waried
in & Betinet m*ﬁtam {ron station to s_’mtion and with eZzapt.h" Owing to those
~ maried variations in each of the three depth zones, it becare desirahle to analyme

the exploratory fishing results Yy depth zones,



20=50 PATHOS seeRighteen productive tows (tesreups cccurred on twe tows)
wore made in these depth mones with the obter trawl previously described.

Figh were caught at the overeall estimatod average of 87 pounds per halfehour
tow, The groatest eateh, approximstely 720 pounds in one tow, was made ad
latitude 33%0 N, and longitude 77°06,5' W, (Station £, Figure §). The major
proportion of the cateh of commercial spocies taken in this dopth wone was come
prdsed of seup, butterfish, pigfish, temtate, pdnfish, meatfish, and whitesbone
porgys These figh, plus smaller mmbers of sea hass, spot, red W, and
vernillion snapper, aeccounted for about oneehalf of the emploratory trawl cateh
in this depth sone; the remsinder as & miscellsneous mixture of nonwcommercial
spaqias. The major proportion of these nonecommereinl species were filefish,
round sead, limard fish, and snake fish,

The ahgonce of large quantities of shrimp in the trawl catehes was surpriaing,
since the loeal fishermen are known to cateh them with small ahrimp trawls in less
than 20 fathome, The lel/2einch mesh limer of the trawl net was small enough to
retain shrimp, and at the outset of the survey it 'ua thought that shrimp would
be reascrably sbundant offehore, Apparently they are confined to those more
w‘&mrim inshore waters fed directly ly the rivers and creeks whieh draln into
the ocean along tho cossts of the southorn states, Only six eeral shrimp,

Sdavonia brevizootrip (::stimpm)‘c’, were taken in this depth sone,

Identifications of the shrimp caught during the Horth Carelina exploratory
purvoy were made by Dr, Fommer Chace of the Umited States Mational
“Hugeun, “ashing ton, D, C.




In regard 'be the mechanies of operation, only two tesreups vere encountered
in this depth sone. The first was atiributed to coral, and the cause of the
second tearetn {a ninor tear along the footerope) is unknown,

LB weTan towg were made in this relatively marvow dﬁpth none ,

Vore tlon threoefourths of the travl catehes in this zone wore composed of none
comercial specles. Snele-fish, boarefish, snd spotted hake mwﬁamﬁ the tulk
o:’ these species, The major portion of the small cateh of cormereial species

- eonsisted of butterfish, red prouper, and *hogfish; _

tropigalis (Bouvier), were -

takon in this depth sone, These shrirp, a noneeommercial species, were formerly

- About one=half pint of shrinp, Hymens DOTEBYS

m}m north of the Vieast i‘m'iitaa. o
lagge limestone rocks. in the vieinity of Diamond thoals Lightship were
responaible for the only teareup in this depth sone.

QiR 100 FATHOD sweTwelve tows were made in this depth sone with an over all
estinated averape cateh of 5€ pounds of £ish per halfeheur tow, Commercial species,
primimlly_md froupers and butterfigh, accounted for €0 percent of the esteh in
this m'. Prelve reci groupers , wai_ahihg a totsl of 346 pounds ’ wm caught at
latitude 33°11.5' M. and longitude 77°07% W, in 152 fathens (Stetion 7, Figure 4).
Small mrbewsof 30 mn-mcml 'mmcﬁmwehieﬂy boarefich, spotted hake, lantern.
fial, Stenrn's pea robin, cardingl fish, an? snakeefirhesvore caiz;:ht in this ai«;ﬁpﬂi
g tropiealis (Bouvier),
megalons (S irith)eewore aloo taken

mxm. Threo nonegorrerclal spocles of alhrinpeeIlmonsnenac

m‘w W (I‘Aﬂo&ﬁ}' ﬁﬂ"ﬂ ,“"‘ LGy
- dn the trowl catohon, |
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The possibilitles of expanding the otter trevl firhery in cepths over

100 fathoms off the coast of North Cerolima are encouraging. The relative
ahundance of eommoreial 'agmﬁ.ul a8 comzeared with mmmreial specios (as
indidated by the travl catehes) 48 ruch prester in thie depth mone than.the
othern, It is bolieved thet vessols eperating on a comvercial sealee-staying
on pood fishing, raking tows of oneehour or longer, and eoncentrating thelr
ef Cortgmmeonld operate profdtably rin 100«200 fathoms, The faet that no tesreups
vere encovntered in these depths, which is important in profitable ccavercial
fighing, is vm'y mmw. v o '
' TOPOGRAPHY OF THE SHRELP
It 48 apparent., frem the small mmber of teareupse=3 in 42 mnt}mt s
camereial fishing operations mey be carried on outeide the 20efathom comtouwr
in southern coestal waters with the type of gear wwed in the exploratory fishery
survey without an undue loss of goar, The recording ciopthi’indar wag in constant
use during the foureweck poriod the jlletross 111 operated in southern coastal
wators, avcept for a 2i-howr period when olectrieal difficulties wm' experienced,
An analysis of the traces made on erurges which were parallel with the outer edgé
of the sholf (100200 fathors) shows mo pullies which would endanzer commercial
fishing oporations, and which are common north of f:ape' Rat.haéam Likowise,
fathonotor troces rade on eoveses vhich were perpendicular to the shelf show the
alopo m'," tha cholf to be gradual ount to, and often beyond, the 20D«fathom line,
Hear Cape liatteras, howovor, the slope of the shelf beyond 100 fathoms is very
“abtrupt and preeipitous,
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The topography of the shelf underlying southern coastal waters off
Horth Carelim and fouth Careline, ap indicated by the fathometer traces,
is much lese irrepular than was suspeeted. The United Jtates Coast and
Gieodetic Survey Gharta for thie reglon onit reny soundings, and a special
sories of clariseewhich depiet bottom typeseesghow large, broad expanses of
coral covering the shelf south of Cape lintteras. This coral is elther 2
low growing form, or occurs infrecuently, for only smell amounts were ammﬂmd

during the travl survey, PFurthernore, the frequengy of teare-ups wag inconsequential

vhen compared with thoge oeccwering duwing fishing operations on sore of the
major Horthweest Atlantic fishing banks, If the coral were as profuse as the
charts indicated, and if the lack of souniings were indicstive of rough bottom,
'bhe;n many more teare-ups most ecertainly would have occurred,

CONCLUS TOMS

- The resulte of this exploratory fishery survey in the deeper waters of
the continental shelf south of Cape Hatteras indicate that otter trawling can be
purgued without undue loss of gear, Success of the ventvre, of course, will
depernvl upon the fishermen using pear that will emable them to fich the deeper
arons. This gear should ineclude larper winches, which have a greater towing-wire
capacity, and probably rollers on the footeropes of thelr nets to permit trawling
on the alightly irrervlar bottom, Also, suecess will depend on finding
concentrationg of fish and etaying on them, The resulis of the exploratory
vord: in 1949 made this a promiging poseibility,
The poagidbilities of increasing North Careclima's catch of fishery rasources,

and affordiny resident Pishersen the oprortunity to carry on fishing eperations
tb:rcmybm\’: the yvear would probably warrant the noderate additional expense invelved

in changing over to gear needed to fish the offshere fish populations,

/3




wﬂmﬂr&? this increased cateh would, Boubtless, be a problem with some

speciss, This, however, mipht be oversore Ly increasing consumer demand through
the Narket Development foction of the Sorvicets Branch of Commereial Fisheries,
 The trewling intensity thet these fish pepulations cen support le unknown
since the exploratory work performed dealt chiefly with determining if the area
- were trawlable, mtm few tows were mnde to me the fishing potentinl of the
aven, Tinited obeervations ean be presented en several valvahle eonmereial spocies,
hovevers | | |

{}uf:‘;‘ieiﬂzm quantitien of bubtorfish, seup, tonetate, prunte, hogefish, pinfish,
and plp-fish were esught Yo indicate that these speclos night support a commercial
fi‘ah@:‘y. In doopor wabtor a mocerate nupber of red proupers were cousht, indieating
that theose waluable feo! i‘iah.my be alnndant enough to suppert a small fishery,.
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APIEIDIX A

“hny of the - identifieations were made bty Dr, Resac Ginsburg, Curatol

of Fighes, United [tates Natiopal Iuserm, wheo was m:a:’e.é:nﬁc? to the Albetross I11
for the firet helf of the trawl mzrvéy, The nomenclatuve for fishes eaught
durdng the revainder of the travl mmﬂ'v s 8t which time fdentiflicatlions were
made Yy FPlsh and Wildlife Cervico and Inetitute of Fisheriss Research peracnnel
alike, are after Jordan and ‘.*‘wrﬁmm (1896-1900), Goode and Dean (13‘?5), breder
(1929), Mldebrand and tchwosder (19280), and Dipelow, Tarfante and Schroeder
(I:Mf?}.
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Arberjack | Seriole dumerili

Dabefigh

Dotefish, Shortenosed
Batefish, Spiny
Bluefish

Doar-fish

Protula

Burrefish

Butteriish
Bubterfly fishes
Cormon utterfly fish Shaetodon ogellatug

' Banded butterfly fish Chagtodon ptriatus
Conron Angelfish Ang b W
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Cordinal Pish, Spotted

Croalors
«  COublgyu
Noprthern Kingfish
Ribbonfish
Snot
Cornet fish

Cormon Hojarra

Conger oel
Cow fish
' Cusk eel
Do
Deecp Digweye |
-7 &
' File fishes

Common £1le figh

Crange ile fish

Tndcorn file Pish

Pyed flounder

Flowder (no connon mane)
Mlovnder (no cormon name)
f‘&mmzw' {no common name)
Pourespotied flounder

Southern Flule

wder 7




fontfish

Googefish

ﬂg:mzpan, hed

Gronper, Snowy

Gunte
Caogar (Ton Tate)
Vhite Grunt,
Gray Ceund
Piglish

‘“Hake, Spotted

J’bim Doy

lantern Fishe
Iantern Fishes
Limnrd Finhos
Idzeard fish
Sandediver
Iobator

lackorol.
sz,' fipotted

Ocean Surgoon

o i -

PO PN

- I -

-;ﬁw

Iygondontids ocollatug
w ) -

Aganthurys behiamus
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Parrot Tish

Fhoebe

Porgtos
Joltehoad porgy
Pinfish
fed vorgy
Seup
i"ﬁﬁ*tmim porgy

- 8-

Band Figh

fead, Round

Sen Dass

Sea Dags, mai'

Sea Ro’b‘!ﬁnﬂ_
Slender Sea Robln
f%earn's Sea Nobin
Winged Dea Bobin
memwee Cog Pobin

‘ Sam,ian?ish
_ &zmim Fish

Big Skate
 Clearwnooed slnte

Hrako M:ml.




Snappers
Caribbenn Red Smapper
. Fenascols Ped frappor
Vervd1ion Snapper
gnfpe Fish |
sqﬁ.m:i, Fiah
Staremser
Staregaser
fSwell Fishes
Marbled Swell fish
Southern Swell fish
Sharks
Pram Shoxde
Cat Shard:
Dogfish
‘%Mmp
Coral. shrdmp
[—— 'shrﬁmp

@;‘ﬁr' mgmh

A0




-
Whitdng (silver hake)
ragses
" legfish
Poorly Rasorefish
. 2 Yo

Yellovetailod Reef Fish
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Figure l--Location of winter trawl fishing grounds indicated roughly
by dots which represent actual fish casches as reported by fishermen during
1930-1931 seasons.
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Figure 3.--Diasgram of the No. 1l-1/2 Iceland otter trawl used in the
North Carolina exploratory fishery survey.
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. Figure 4.--Locations of trawl stations, indicated by dots, completed
during the exploratory fishery survey in southern coastal waters in May
and June, 1949, '



