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Tt rodaction:

Thoe soup [(Stenotomous ohyyaopnt is o nlgratomy apoaioes

which ia anughtt in Rhode faland coastal waters Doom Ansid one

il Oatobor .,

Commercial scup landinags in ihode Tsland dealioned Drom

10.08 million pounds in 1965 +o 2,08 million pounds in 1969
(R.7T. landings). Finkleatein {1969) veportod o simiiny docline
in New York landings, OFf the Rhode Toland Tandings, approxim-
‘E\f:f?jmﬁf 67% come From floating Fish traps, and the remaivning 33%
come from the other trawl oatah,

In the past, no concentratoed ofiort has been made to ex-

B

plain the decline of the commercinlly valunable gpeaies in Rhode

Talond waters.

Pecause of the inaorveasad demand for this species an a foad

o

Fish, and itg rapidily declining avad lability, investigations of

cortain Lifo history stages wvere doeomed nocnsaany,  Thoese dotoo-

ninations aro ecscential prior to doveloping ooy manasoment

acheme aimod aty roversing the dounvard trend in landings and the

o

cvontual rostoration of o ffisbery vhich beneffitts bhoth e soup

~

popnlation and tho fishing industoy,

Project objeatives included o determinattion of the age struct-

ure of the scup population in Navvaganseid Bav, Dhode Tslandg

the grovth and movement of the scup population within Navzagan-

gett Bay:; and a determination of the caphture location off loeally

tagged soup.

inall wanagenent reconmendations for Lhorvesting soup A
Pinatly, management reconwendalbions f harvestlng sacup Ln

g

Rhode Taland are o bo formulatod Trom data collectod duosing Ghis

study,



Joh T Determine the age strnctoye of fhe sceap population in

Marragansett Bay, Rhode Tsland.,

Methods:

Otter trawl sampling was coundnotoed at fone lacniionn o
Norragansott Day.  The atations vore geographically Jaoated o
sample an avoa near the mouth of Moarragangont Doy o ovoah
age  {(Duhch Tslapd Soation), the lownr bay STomentown Tolo
tion), wmiddle bay (Daviasville Station) and Che apper bhaos (Dope
pasguash Point Station. iguene 1),

One half-houy tows wvere made ot onch ghation with a 3/4
scale "Yanlkee' other trawl towved by a 36 font wentoern rigged
diraggesr . The nuwbors of scup, fovlk length in millimeters and
welght in grams vore yecorded.  Length freguency wan voooxded
for 10 millimeter size groups. A sample of £ifty fish was pui
aslde for gonad analysis,

Tn the laboratory an incision was made into the body cavity
of the fish and a gross visual inspechion of the gonads was made.
Gonad condition was rocorded as vipe, anyipe or dmmatura,  No
further detailed identifioation wag attoemnpied,

Approximately 2025 ccales were removed From the lefft side
of the distal portion of the pectoral @in and wore placed in o
ITabeled envelopo. (Stoddand, 1068}, Seales vere later mounted
between glass slidas and wore exomined andes o bipoonlax micro-
scope,  Age was determined from onnoli counto (Rduoonds, Stoddard,
Lavday , 1960), (Lux, 1971),

To father clansily scup by vear clansg, cumulative length

froguencices foy monthly sanples fov She three yeay shady vero
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{continuad)

plotted on probability paper (Casaie, 19543 0 A regreanion an-
alysis was porformed on dJenglh data faloo fvom fagged Diah and

vas unad to confirm the resulis of the cmaniative froqueonoy an-

alvais for age grouping of ohibnr coawil canghi aoup,

Tn addition o obtter freavl o aoveling, Uhe o oatoh 0o aome

2.

mercint floating Tish trap locabsd s The aoabh of thin veast pas-

-
&
]

gacge of Narraganaoil Bay. was mooaifoved, Vihenowves Bhe Bron y1as
3 4] Y

£
i

in the water and heing tended, a veckly souple of Fi0ty soup was

taken from the tyrap boat upon ito redtnen from enpbyang the trap,
The fork longih and weidght of cach Uish was seconded, and a

scale gsample was pyroowred, wountoed, and cxawined in the oame man--
ner as thoge from obtter travl canples.  Conad analysios wan oot
nossible because all fish weore rotwrnoed Lo the ftrap opoxabor fo
he asold,

Cumulative length fredquency and rogression annlysis veyve pez-

formed on these dota in fHhe sams manne: an with obitor boawl.data,

)

Sampling hy obter teavl was condouctod on a monthly basis at

cach of the Tour 'frawl’ abations Gn Navvagansett Bav (Plguea 1),

Maing the three vear study, coup vore capticed ot the Nataoh

i

Taland Station as carly as Moy when dha sueface woatern tenporatare
vas 12,270 apd as late as Noveaber when She suvface temoaratane

N " (-) al " - I~ ¥ Fr Ly oy PrY e
was 16.87C.  Seup wore taken at the Jamestown Hole Stabtion firom

. > D o .
Apxwil, when the surface water tomppervatnre was 8,070 600 Mowvemboers

) : 2 N o 1 U - N A .
wvhen the surface tomperature was 15.0°C. Trawl conples at the



Daviaville station vielded scup foom Moy, when the sucface  wator
[-O ' -y ' 4 2 - x"_) "t

was 10.5°C ko Septombor whon tho suvface fonproataae vas 18,2 €,

Feyw scup wore taken at the Poppasaquanh boawl station foom April
- " - 1 - LAy - ey b - 1 - . AT M ﬁ 1

thyrough Ccotober vihen nuxrfnee watny TONDPOTATINCE 0T DI 500

, N |

Lo 16,170,

Noanlts of monthly otter trag! acmapling ab Tho Dutch Tsland
stabion and the Jamnestoun Hole stabion fox 1070 Chooungh 1973
wore unad to ootimate the csuccess of varions year clasnes ol Soup.,
Totals For all finfish spooics cavid were wnod an a basia Lox
calonlating the poreontage of Sonap in bhe cample fon oach yoarn
duning 1970-1973.  Wable 1 condaing o summniy of Che poranntade

af the tokal antcoh Tor bBhe fons noah conaondly acosring apociog
. ' .

Foyr the Duteh Taland and Jomeastoum Jiolo obadionn combinead, 7o

1970 4o 1973, theaoe incloded wiovhes Dlounddor (Pooadopdovsronooiy

Il A

americanus) Seup (Hrenotomous chysopsd Pnbiesfish (Povonning
triacanthus) and l?<???ijili(% (Clupen havenqus) . Prom 10790 thyvonegh
1972, the percentage of scup in tha cateh voaodod Tittle, but the
1973 catceh was approximately one half that of cach of thoe thieo
provious years.

Pish trap hauls produced soup from April votil Movomber.

n oy Ottow

avil Sanples:

“hage Clans

Aoe dotermination from analysis of coale anpuld wag acoom-
plished with little Aifficulty for fich less than fows vosios old,
Ao detormination problems for older flish awe congiohon® vidih
those roported by Smith and Noverosg (1968, who doeamontadl that
age determination past the thirxd anvular oing cannol bvocoliably
c‘.?.,c"::g*.m'n})]..'.'l_.',;l:_('\cl hocanse of failure o delineabe tho ontire oing on

he noale.



Tahle L.

Por Ceant Composition of FPong Domdpant: Spocies from Otbhor Peanl Pamnling
ay, Rhodoe Talapd 127116770

Speciaes

Winter Floundor 28,40 21,80 14,87 43,90

Sonn 27.89 U764 2081 15,030
Butioexfish _ 13.02 09 20,90 14,20

Nnrring 0.0 AR.07 LG 2%, 83

Mrtas  Moanthily traw) data has beon aombined o oan cnnnnd

]

catoly avmmn Y



frawl nomples indicnatod That seap entoroed Moomagangoid

Bav in pulsces of different sizo guonpinan, Lavgoer Tish AnEeAE g

May somplos wora clomnctorined b Tovgegs 2 0 o A o

-

alang Fiaoly {(Pabhle 2Y, vollouwced fn Jonn by vynves of cmad e one

and dwea vear old fish. Tho oweon Tengthe of fhe agoe gronpn goge

yegatad by plotting on prohabi ity papos {(Caanto, 1054 woeriod

o~

oy tho sampe month in onch of fhoe o

veo venrta ot Ui abandy

Table 2 iists mean lengtho and otandaod devialtion fon aan olassoes
by month and veaor,

The age atyncture of frav) caught soup lo o presonted dn Table

3. The mador population congtilnent in fay wvan the tun yoesn old
fFish., Three, four, and fowr pins fish comprised the romaiodes

af +he population.  Ope vear old Cigh appeared in Juae and dn

1072 and 10973 were the wmation gooanen’s of Phe popaladion duning that
month., In June, 1971, two vear olds vove dowinant.  Thooo and

throe plun fish vere aloso owident i ane, bt comnrined 1ong

Fhaoan 2.0% of the commlod poponlabion.,  Jduly numion B0

e somplod population, duly sownlos dn 304 1972,

vere domanatod e ten yonr old aoup, ehilo in 2oU3 Che depadnant

Ll

age class for thab ponth wan one veas obel, e vens ol

priced approstipatoly D07% f"n": Chey At brash annioghn
throo vears of Che stodv, Q0% 0 She Centeahing aanndog wene mern
age ¢olass fiah, (Fable 2.

Tuo yoar old fish dominated the otbar trawh cateh foo all
three vears of this investigating,  Yhoe commidorably amnllon per-

contage of all scup in relation o the ofhen spocios vhiohy have

dominated the obtey trawl catoh unsg probabiy a cesult off poor
J \

yeayr class oconroing in 10731




ol -

cap Samples:

Age Class Deberming

ton for Pish ¥

Acocurate age determination fxrom scales was limited fo soup

less than fouy years old.

ar

Scup caught in the fish trap during May wern prodoninantly

ol )

two vear old fish. Less than 30.0% veve theee vear old Siah and
lass than 10% of the sanple vuas four voars old on oldor .,  Fiah

fouy years of age and oldar aroe groupod together booanso off tho

inability to cleavly identify annnli past the thisd wing on the

aoala.

i

Piah trap somplas in Jone smoveslaod groabor than 65,085 of

the cateh to be bvo yoan old fish.  fess fthan 3095 wvero Shroeo
vears old or oldex, and less than 5.0% wore one vear ald fish in
June, July, and August.  The fone vear old olass was oboont in
all three yeavs of the study {Cable 4) ., Mean and standard dewe
iation for age classes one thiocugh four arve presonted in Table 5,
Genad Analysis

Grosg analysasis of gonads of otter trawl canght scup revealed
ripe and unyipe fish for both sexes, as well as yvoung fish with
roproductive organs so undeveloped that determination nf sex was

not: possible. Those fish vere designated as lomature,

oo, thiee, and four year old fish with wipe gonads wore pro-
dominani: components of the overall somple.  Roughly 10% of thoe

one yvear old fish wvere pipe in May, June and July,  The moan fork

length of figh whoso gonads were unrecognizablo as ovanion O

tostos was 125,00 2 10033 millimetero . {(Mahio 6),

Becavse the lavdgesh poaber of fish are in a rips condition in

May, June and July, it was assmocd thabt fhis wes tho spiwning season

in Marradgansoett Doav.



Tahlea 2,

Standand Doviarion of onl
LOTR o feey Gl g

BRI AN

oY and

Mean length
i TG
kK 9,

by months

4

Faauilid

D
-

O

AR

e e e e et o oo o | |
E !
Lohae Claas T DA YOO 421118 DO I s S G frmat SO T )
i

0

D 1o a0 | oon | 0 10
i |

g ! a60 P LN PN DA
| | e 5 |
A ) 5 2.0 ; ]
i

B N L e N
: |
b

. 5

A

Mo dnta

124

AR

2A8

RICSS:

131.6

LaaLo

220.0

;
E
E
|
|
} l i ‘.

a0

ERA A

L78,0

95,0

A,



{conttd)

2.

Tabhle

Lol

[N

S~y

Sy

lang

Ae G

— L 4
! P H
-~ H
= S i
H
{
i
— — :
g [ ;
< £4 u
o o ,
- .
—
[
[ O . £
. - <
- . - -~ pr
. C [ i T
“.
e+ e — e e e -
P
. — - o .-
fiod I [ =
13 E i B <
- P - . o
~ . e o
— — —_
" < -
s o o~ H
= < B ¢
— _— ! .
- = st BN
= fanst L s
< 3 i < 3
~— . b ~ f—
Eoa — ' TN fes
~— - H .
o [ : i =
i
i
r
e W
" s -
o e . .
% y - —_ - ~— — o
< = [ [ = S fo— Eant o8 o oy w3
3
¢
i



Tahle 3.

0

Age Class Distribution by porcent off Ontow Praul o cnruht Poepy Seorm Mamyie
gonsesit Bay, Rhode Taland Swom 1073, 3000 0 20
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Tahla 4,

Age Class Distribution, by percent, of Soup fyromn Hacragannets Daw PMlab Trap
samples, 1973, 1972, 1973

Mey June Gl AR S 34 0 | Soptomboer:

19971 7 5 B D

Age Class
0

2 6.0 60,0 An 0 97,5
3 21,0 20,10 3A.0 2.0
4

At 4.0 20.0

ST 7 SN N N O R

hge Class
0

1 S A2.0 96.0 99.9

2 ‘ 56,0 4100.0 37.0 1.7

A )

1973 | __ | E— |

Age Clans

2 07.8 675 a0 , How Smp . Mo, Samplos

fioet
.
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- Tahle 5.

Trap samoles,

1071,

1974,

L hoge Clags

:}.d

A

a0
2520

2790

190

203

a0,

o

Mean length (. 5.) and Standaxd Deviation of
1972,

EY
£

75, ()

Soeup feon Marzaganaoti Bay Fiash

MAY

183.5

NETIY

1972

R ¢

20,8
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Tahle ( 3 .

L

Gonad Coadition of Ottor Trawl captured Scup, by month, Dron Moasrogoanasetd Doy,
Rhnda Island

Gonad Mnalyain
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Job 2. Growth and Hovement

Mothods:

The initial step in determining fho growih and movemoni of soup
in NMarragansobi Pav and ooastal watens wans to dpitiata o lango genle
marking program.

3 Lo oy
©

Twn different tags wore used o nack Tish,  The fiosh van a dart
tag produced by tho Ploy Tag Company. f van daneyiod, with o Denisaon
tagaging gun, into the left side of the gonps and v anchororl data the
doraolatoral muscnlatuve (Bdwavds, Stoddassd, Tewrdew, 19607, This
warn used on Tish 100 millineters fovk lengoh o croentos:,

The Flov produced fingerling btag was usod on fiah less than 100
millimotors in fork length, This tag is constonotnd ol o plagtio flag
ingoribed with o Logend, styung on nonofilamont 1Tine and is ionemtad
throngh the dorsal portion of the scup by means of a sowing nondlo,
After insertion, tho ncedle is discarded and the monofilament Sied with
a sognaye knot.

Fork length (millimeters), and weight {groms} were yecorded fox
all tagged Figh. |

Scup vere obtained for marking with a 3/4 scale "VYonkea® ottor
srawl.  Tows lasted from fiftcen U twentw winnton., Who oatiol wan
placad divectly into o compartmontod flive’ faple on tha dook of tho
diragger.  Only lively fich voere ypofainod,

Tndividunl coup vere taken from the tand with o dip pet, weno
noasanzaed (forlk length) to the nervast millinntes cod golghed Go tho
neavest gran on an Chaus Dial-A-Grom baloonce.  Booh wian tagaged and

returned o o second aeotion of tho holding tanl.  Mish appooire



e

ing weak, subsequont Lo

Groups of approxinately

2

vation period of abont one hour in the ho Lelingg tank.,

A publicity campaiogn complomentod the At pronyan.

Federal Tisherics agencics were notifiicd of

vere the commanders of foreign floeet

This was achioved with the coopoeration of

¥

v

National Mavine fisheries Sepvice., PPish brap opooators

nagging were voleased altos monoying

100 targged fish woro soleasad aflfes

The bagagaing progran a

enfoveenont porsonnel o

andl

ho Lo,

A obhooye

Siate and

r
ki

i)

opevating nii tho Alantic Coast,

e

£ the

worime L

captains werve informed, and reward postors weve placed in Tish houwses,

on fishing piers, ond in rotail

Resnlts

Tn 1071 & tebtal of 3AR00 ncup wore fLadgoged with Floy
] ief 3

fich were predominantly one year ald vooin 2300 ol o

(679, Only two of the 3800 tags woere reluened. Phe

P

YO0

o The

ALEE

] 5(1

SOUp

Ao g .
NI e

captured in Block Inland Sound, Jthode Tatland, 2% wontha atftor release

in Marragonsotit Ray. The fork length of thic fich bao

143 Millimeters to 172 millimeters {avowth of

ond tag wvas returned from Cape May, Now Jorsey,

lease in Narragansobt Bay.  The fork Jenath of thig fish

From 130 millimeters to 100.0 millinmetors

L

Tho growily rate

icantly different. The firat Tis

per week fon the ten weeks from tagaing o reoapihure and

]

grow an avevage of 2.6 millimeters aach work forx the

Lagqaing o recapinve.

Tn 1072, 3719 Scup wore tagged. 123 were marhod

Tags and 498 with the fingesling toag.

TN

v

KR
20 mnbidmetena)
i ivge months

had

for the two roiturned Fiah wag probably

th avoraged 2.9 mil o tors

3

he

P aTataraly W i

O
Aomooe
Ao no-
inareased
crronithl .
not signif-

CH

Togrowth
g eond
£yom

sy venin g

b Pioy Dark



Short recapture tines chavacterized the 19772 cotharns., Thooo are

ligted in the following tahlo:

Forle Longbh ol Tenably {mm)
at tagging (mm) at recaptuve

3 ) {ram)

Marra 7 ()

4 works 181 Tna &
3 wooks iaa Ten.n O
3 weoks L57 1A 6 iR

Two other tags were robwmed with po lengih os wuedght data, Doth

vora veleased Dhree weoecks prios o cecaptuave. ML osoven fogeed fhsh

vore vetnened by sport fishemaen vho had cogeyhis Shom sithin 300 nantio-

al miles of the release area. Thesoe lendgbh incoeason prohably coepirogsont

maxinum rates of growth duving the montha uhen the fich atbain thedy

lavgost grovwih incerement.  From trawl catolh and feap data it oan he

in puises, ronadined in the

staked that acup noved into Mavragansoihh Jiay
Ray throughout the summer aad cavly antomn and Shonomovod ont of Haora-

gancott Pay throngh Rhode Tsland Sonnd.

Althouvrgh movement data was very limibed, 16 may, hovewss, sorve

as an indicabion that some acup wosiding in Haceagannoitt Bav daming the

aummer (o move scoavard ol down the Axlontio Coant. Bl won, adso, con-

coivable thats those soup, as adulbs, contribuated dn pavt o the Ao dlase
j2e ' r i Jaeay

tion of conastal bavs and ontuarios along Bho Abdantico Ooast foom Conne

cotiont o Morsth Coroiina.

Pocanse of linited retnrns of mavkoed fich, goowbh data wan nob

E

w1 o bag ocetnmn ine

comnleto enongh ho pormit meaningful anaiyvain han

Cornation.  Growth was dotermined by conatinatiog A goovih cwrvo (Flg.?2)

A

with length data from the four year classens availdable to the Dioh tnap
and otter trawl,
Pinkolstein (1969) used fish lengtb-scale length relationships to

iliustrate growth of scup by back calenlating ©ich length an provions



agoes using the coquation =0+

L.=length of fish at time of formation of [ th anondag
=longth of fish ah time of oaptuoioe

Aistance from foous of poale Lo pth annolng

distance frowm foons of soale o anbeninn wasgin

the x-axis intercept of the fuoction vhich dosoribon
31 :

aeato longth velationship (G- 08

Pisting the data eolliccted from Mooocagoanscett Ray asonp b0 the ahove

cquation produced a growth curve wvhich S1iustrated thab soopp in Nawywa-

gansett Day girew at a faster rate and whaght have vonohod a mmal

i

Ceewn thiey Peoanio Bava (Pinkel-

asymiobtic lenath sooncr Shan made
Stein 1969).  Malo gcoup woro chocon fon copvavicon hooauon Phoy niroe
vided length frequency dicghributions cimtlday to Horvaganoen' Bay saip,

iatte ALfferonces Tnogvowtihc aabboon (Fiognme

24,

but: otill mevealed do
Tencth Frogquencics for sonp uned in Bhe abesre aunliosia noon pras
sonted dn Table 7. wvith the calcoudated meqan Tengihs ond standnsd Aovid o

tions which wore uaed to constiruet the above growbh onrve (Piona

For adqe classes ona bhrongh fowr. oo Fow figh groaber than 260 ot 1 iy
ctors fork length were samnled to allow owpansion of thoe grouth ongve

to aldar £ish.

Table 8 sumnarizas mean Longth aod stondard devialion fox the age

clasnns 0-4 for cach month in cach of “he fheon yeasn that the study

wag boing condnatad,

rolymodal: analveis of lengbh frogquenoy data (Cassice, 19543 bears

ont the observation that Mavragansoewh

Pay peavidens dmmortant hobitat

for soun in agoe goowps aoro theough Ghroo docing thoo canaes i, Havk-
cverr, thie nethod of analysis wvas nol sonsitive enoigh 10 peovide data
for Fisl in aqe graovpas fons andl older,

The lack of ony nunbes of oldos soup, and Lhe Doch Lhad opo group

of voimg of the yeawn (1 y7, old}l wos fovnd, sbrongly suggestord that



PIGHLRS 2

Grovith Cuvve For ansagansotl Bay

Peconic Bay,

T

el

Iadand

(Pinkeiatein, 1069)

Sonm
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Table 7.

Lencgth (P.00) Pregoency Distasihabion of ooy G A Clances 0 thirowsah
TV from NMavraganaoht Bay Rhode Sgloedd s Cotanlated theon pvdd D andaed
NDeviaton for aach Age Class L thoongh (058 aca danelododd, :

Acie Class T

R EAY

A%-‘\T‘N(\;,.“]f'\ -.}.(:::riff

Pork fength Procguency Procgitoney Jlaeaqaenny

5059 1

6069 3

7079 3

0089 7

f9-90 22

100-1.00 14 3
120-110 10 5
120120 20 i

130-130 6 p
140-149 1

150-159 A
16069 i " y
L70-179 1 e /
100180 1 17 A
106G--700 1 8 q
200200 2 X A 1
210-219 2 6 1
230229 2 " 9
230-230 G 2
10240 1 A A
250-259 L 1 5
260-269 4 &

20270 1 2
200-209 o

R 100G - s 5o s
T 11091 132G 1000 (250

S 291915 RARGTG PRERLN 157506

e 110,00 17600 RN R0 00
o 24,04 RN Y REA TS RIC I

Vi



Tablo 1.

Vonthly Mean Tength (F.0.} and Standaod Dowiation fox Scon Aged

da
i
b Syep BOn L Y ooroun

O-TT5 somplod by Ohton Woawl dan

Aopey Ol ans

Iy 1973

Jiane KR 1Aaen DK 2RO
1972 1E70 2008y ERIUEN
1973 102

July 1o7n 1ARIE 100G 25541
1072 1aRG (RN 22047
1973 1Ean A O 1RANLS

Mngnat. 1971 142410 1o enn
1072 1AALD AN RA
1973 12044 AR

Sentenbar 1971 730 iAA-Ly

1972 TADNN
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Narragansett Bay was a spawning ground and nuxsmery aren for scup. The
Peconic Bay data (Finkelstein, 1969) presented a definite contrast he -
cause of the broad range of age classes, including some age classes
that were not found in Narvagansett Bay.

Tagging Mortality and Tag Retention Studies

Methods

in conjunction with the marking studies an evaluation of tag re-
tention and tag induced meritality was undertaken. Studies were conduct-
ed at the Wickford laboratory which is located on the Vest Passage of
Narragansett Bay.

Twenty-five scup, greater than 100 millimators fovk Jength, wero
tagaed with Floy Dart 9ags and roleased in av open systom ivo bank
measuring 4' x 8' x 18", The same nuomber of untagged control fish

A

were released into the tank, A daily vecoxd was keph of

]
=1

mpeatire,
mortality, number of tags cast, and condition of wounds cansed by tag
ingertion.

Dead and moribund assay fish were analyzed by a f£ish pathologlist
at, the University of Rhode Island.

A second cvaluation of tag retention and tagging mortality was
conduncted at our Jamestown labhoratory where the water appears to con-
tain ieﬂs ailt and ig slightly cooler in sumuer thanithat at Wickford,
FPorty scup less than 100 millimeters fork length wore tagged with Floy
fingerling tags and were released into a two hundved gallon open ays-—
tem civeular tank. Forty-nine soup greaber than one hundyred millin~

eter fork length were mavked with the Floy dart tag and were released

into a similar tank. ‘Twenty-four unmarkod feontrolt animala worea ro-

leased in cach of the two tanks. A dadly record vas maiontainoed of

water tempervature (9U), mortality ol fagaed and control fish, and of



vigual prescence of tag induced damage.  The numbox of casit tags was

also recorded,

Results

Observations of tagged scup held in open system favks at the Wick-
ford laboratory indicated that the retention time of Mloy daxi togs
may be very short, and that some mortality vesnltad from wag ins&rﬁianb
Ten of twenty-five Fish (40%) cast their fags within seven vreeclks of
taggingc Five tagged fish (20%) died within tvelve days of tagaing.
Howaver, thirteen of twenhy-five conlrels {H23) Aied dneing whe soven
week study. Tagging alons cannot be the sole cause of mortaklity.,

Min rot and tail rot was ovident on all fish as vas infeation at
theﬁpuint of tag insertion for thosoe fish held at the Wickfond Labox-
atory.,

Dy, Richard T. Woelke, D.V.M., PLILD. of the inmiversity of Rhode

Tsland fish pathology laboratory (personal comaunication) has indicated

that his analysis of moribond fish rovealsd the paootones of

»

icainns on the fish as vlearabive dormpanitis, myosisg-

. A g - -

lle also identified

titis, pancreatitis ond proliforative hopatic lesionas.  He atated

very interesting case - probably o fizot an this Fiahoo.%. b, Voelke
(pexsenal communication) reported that van probably due to

veakened tissue caused by lesions aud discase at the point of tag in-

A

sertion and that mortality of controls might have heen due bo vibriosia

similax investigations conducted at the Jameabown lahnratonry ass-

esand the offect of inserting Ploy fingerling tags as well an dayt tags,

Twelve of fortv-nine (24%) of the fish tagged with the dart died ducing
the 9% week study., Five (12.5%) scoup btagged with the fingerling tag
alzo died. One control animal died during the study, indicating that

~

tagging mortality is a factor of great importance dn an investigation
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wf this type.

seven (14.6%) of the dart tagged fish cast their btags,

Dr. Woelke (persconal communication) indicated that wounds in-
flicted in tagging the scup had healed well in the Jamestown study
tanks, and that the quality of the wahew at thia location nay b
more representaltive of actual field tagging conpditions than those at

y silt Load wasg common,

the Wickford laboratory where a heaavy

JOn 3.
Discussion and Manage

went Recommendations

Marraganseti Bay contributes a povition of ithe vocmadts dnto the
Atlantic Coast scup Lishery. Data from this study doos not indicate
the magnitude of the contribution, but doos indicate that tho bhay
provides impoxitant summoen habhital for the ffish in age classes one
through four. The occurrence of wipe adulis during the spawning scason,
May through July, and the appearance off young of +he yonr in late sume
mer, provided conclusive evidence of its inportance as a SPANTIANG  ared.

Based upon retumms, growth and movement doﬁcrminatimns frowm tha
tagging program vers almost a total failuve. It should boe mentioned
that the few returns reoceived agree with the findings of Meville and
Talbot (1964) who roported that zoup migrafe in antmn freom the suomess
fishing grounds along the chores off soubhorn MNow P land and Moo (Joxe
gey to the fishing grounds offf of the Viwpginia Copes and in opring
malke o return migration.

Scup marked and released in the awtwmm off 1031 off sonthorn How
Jersey migrated to the region of the vintaer brawl fishesy off the Vip-

ginia Capes. These Tish returned the following year to tho gonexal

avea in which they were tagaed,



geup bagged and released at Wookls Holo, Magsnohuosobis, A Y
captured in the southern winker fishory duving the Siyst winter fnl-
lowing the tagging period. In he asvhsequent spring and swanen, oSt
of the Woods Hole scup returned to the req ion of toagging (NMoville &
Talhot, 1964).

The long migration indicated in the above targing studios revoeal-
cd the extreme vulnerability of Marvagonsott Bay stocka to fishing pres-
surc i,e, ottexr tyawl, and £ish traps as the Fish snasonably wove ap
and down the Atlantic Coast. As a resuli, the Maccagan aett Bay stock
could be heavily exploited by foreliagn and domestic travlers, andt by
uncontrolled nse of finh txaps belove thoase £4ah rotnrn o Rhode Taland
waters Lo spawn.

cmith and Noroross (L968) indicahed that sinoe decronsing waton
tomperatures concentrabad soup into smaller geogeaphic locabiong, a
resulting concentration of efifors vpon thase stocks conld acounn whieh
would result in heavy cxploitation of soap in those jocations,

Tin recent years there has beon heavy prossuass praced on coastal

“tocks of finfish by forelgn ryawior flects.  Phoir method of faulee
Y A i

‘ishing' has wemoved large gquantitics of fish without much »agoyd fow
the future of the resource. Concentyations of fish vosulting Lroam

the conditions previcusly mentioned would intenaify foroign Tishing
offort and result in heavy cexploitation of thoe stock,

T 1968, a £ishing agroement was ontorad ipto by the Upitod States
and Soviet Union which iimited the annual catoh of aonn by Russian
vosanls in the avea from Rhode Fsland bn Capo Habhenas, Moty Carsolina.
opith and Noraross (1968) have oxpressod douln ahout any advanvagoons
resnits of this provision, o date, the Rhode T inand somp bacvest has

1o .

not increascd Lo any significooant deguee, ubnel peis Fhes e ite o saach



an agreement in doubt. The 1967 scup cabah of 1.24 million pounds did
increase 1o 2.08 nillion pounds in 1969, and had stabilized at that
level in 1972.

Reducged annual poundage landings wmay nobt be a good estimate of the
actual number of fish landed. It 18 possible that the stoock now Qon-
sists of large numbers of small fish with a wmarked abasence of larger,
more valuable, individuals. Such a condition would indicate overfish-
ing and reguire appropyriate measures to insuxe that growth to a larger
gize will oceur. This, coupled with successful vecruitwment of older
yvoear classes, should produce a viable fishexy. Yo accomplish this,
cod end mesh restrictions may have to be imposed and self dictated cone-
gservation measures such as careful onboard handiing and culiinq to in-
sure safe retwn to the watexr of all small fish which are not sulited to
processing as food fish. A related restriction might prohibit the land-
ing of small scup at trash f£ish plants.

Neville and Talbot (1964) indicated excessive movtalify of young
scup caused by fishing geayr which did not select according to size.
Culling at sea is alsc wasteful, This fach was noticeable during trawl-
ing Op@rdtimns in Navvagansebit Bay where uxﬁr@m@ care was taken o ine

sure the proper handling of scup.

{

Smith and Norcross, (1968) stated that a larger cod end mesh  was
desiveable, They felt that if all one vear old scup (¥ length 1313+
17.42 millimeters in June in Narrvagansett Day) were allowed to escape
through larger mesh size requirements, and that if natural mortality
was as great as 509% there would be no legs in total p@mnﬂa@e of fiéh
from age class one to age class two for any given year class,

Smith & Norcross (1968) indicated that a mesh size which would al-

low most fish under 205m{FL} Lo escape would have to be detormined,
I
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one estimate that they made was that 95% off the soup hotween 1483 and
and 210mm (FPLY have a body depth of 7bma. A cod ond with 4 inch atretch
mesh would have a diagonal opening of approximatoly 3 inchos {(76mm)
undoer tow. This would allow escapement off scup up €0 210 mm and
virtvally all fish nnder 103 willimeters.  hata collooted on trawl
caught scup in Naxraganseti Bay rovonled that moah restviction of this
type would allow escapoment of all Figh in age classos one aod two and
a portion of those in class thyee {(FMicpave 2) . The moan Lendgith of two
yveanr old scup from Marragansebis Bay was LT 33wn, and Lheowoan Length

-
v

of three year old fish wag 25403 1mm,

Mhose rectriations wonld encompass the majovicy of tho sonp categht
in Narzagansett Dav, vancd on thore data, ono woold have o ¢ omnalude
that a total ban on the use of an atter brawl fov harvesting sonp in
Narragansett Bay is an appropriate management ool T oaloo mny booan
apprapriate time to place this specics wndes stafe management with ap-
propriate regulations, in the bays along the Atlantic coash, DMrasontly,
the cffort towavd harvesting scup in Mavragansetis oy ia low dua to
small stock sizes and low prices for small fish. Peatrictions at this
tine would probably impose less of a pussden on the ovesall fishing in-
dustry than at a time when capital outlay ond effoxt diroctad tovarnd
harvesting scup is at a high level.

T+ is also in corder to sugaest that this is the thims Do mone

IR

oy

caroful handling of the otter trayl catch after Doni-hack. T £
erics wheve saup s concidoved incidental fo otbow P dagio apooiog

and in the fishery directed towand saun, cove ahonitd e talon o ree

fuarn unsuitable i.e. small o acup to Lhe waton o arpediontiv oan possible,

Smith & Norcross (1963) indicnbed that dn bried coporinenta n-



volving side by side fishing of two nots vith a 10 willimetor dififen

ence in mesh gize, nob only did the lavqgos mosh adlow rscapament of

e

more small f£ish, but it canght greaber nmhoxs of LaTges Thinh, Thoy

atate that by incrveasing the nmesh size of the net, finhemnen vonld,

Taaly oome-

in all probability, realize greater profit hecause 1#
mand higher prices and a self-culling net wvonld rsednee wime apontoin
sorting the catch, Uowever, boeause the winter-trayl fishery is not

a single gpecies fishery, sone compromises on nesh size yonld have

to be made,

Farther ovidence for allowing two year old soup Lo opeape GOmes
fyom vosults of gonad analysis which meveal wipe wales and - fomales
which are two years old. Finkelstein (1969) presents ovideonco o sup-
ﬁort this contention. Jecause these two yoar old fish connhifnhe
such a lavge portion of the cateh it micht be wise o allow thom to
spawn at least once priox to harvesting. This would suggest that a
minimun legal length is appropyiats to consider, provided addd hional

ty can he aupplicod.

supportive data on age at matayi

.

Data on size distribution of the trap canght seap indicated that

Yoy
3 l,i 2

vory Low one and two yeax old scup ave rebtained by Bhe traps il
August.  There is a good poasibility that thosa Tva yoons nlad that
were capable of spawning had done so by the tame wf captuve, aad that
growth during that particular yoar was cufficient Fo, late in the sen-
son, make the scup vulnerable to the tiap daring Tall nmigrations from
Narragansett Day,

Rased on this evidence it does pot appear that any mesh roegula-

tions for fish traps are necessary.



Summary

1. Scup are capinved by otter trayl in Navraganseth Nay Frrom Moy
until November, and in commercial traps Srom Apoil wnmtid Hove
embar., These fish appear to wove into Narragansoth DBay in
pulses, the larger fish appearing first.  Age alasses ono ~hroudgh

four conshituie the greatest propovition of all sownlen, wo yeax

0lds heing the most preovalont,
2. Analysis of gonads revealod aale and female finsh to ho in a ripe
condition at two vears of age an dertommipod Jvow aonie Arnatd
counts.,

3 Ragults of grovih determinations fvon Lag roonpiiie datn van

inconclusive because of poor tag coturng.,  Geowtlhe of foom teo

o three millimet por vock was indicatoed.  Grovih vas also de~
torminaed using fish lengtheseale length rolavtionships, A growth
curve was constructed which illustrated that Harragapsaets Bay
scup grew at a faster rate and reached a emallor asyoptobtic
length sooner than Peconic Bay, Toog Talaod soup.

1, Movement data was incomplete bhut indicated a sonwoerd and then
conthern movement: of scup aftoer leaviag Narvagoncots Daes.

5. ctudies of tag rebention and taggivg dnduded morbalily irndionbed

that Floy dart tags do not momain with the £3ah fow moro than

sovon veeks atter tagging.



G,

8.

10+

Pish tagged wvith dapt tagn aalfonod oo mernality ., AN

van evidant an all Tieb, hoth bogane

ot and taill e

control,

Cod ond mesh restciction nay b nocossaroy o odnagnro oncopement
of figh less than 1937 miilinetars Tovlh Longth, alloudng
them to maturo sexually ond also o qrow o o nnve vnlnabia

. .

size at harvesting.

provided additional suppovtive data isn avallable, a minimum

legal length nay he appropriabe,

A han on the uge of the obtor heawl Tov soup nhondd ho

irmposed in Mavragonsehtt Doy, and onbon cotuaciong atong

+he Atlantic Coast. Phis vould mindtmizn the morialiby on

voung of the vear and onc yoas old i,

AL this tine thore appears fo bo no noesd for peastrictions

on the finating toap Sdehnme,
f : .
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