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Tagging Study of Winter Flounder'Taken in Barnegat Bay

Donald J. Danila

INTRODUCTION

Winter flounder consist of geographically localized stocks associated

with individual estuaries or specific coastal areas (Lobell 1939,

Perlmutter 1947, Saila 1961, McCracken 1963, Poole 1966, Howe and Coates 1975).

Adults are found in the ocean from late spring through early fall, but

return to their natal estuary for spawning during winter.

A tagging study was initiated at the Oyster Creek Generating Station

(OCGS) in December 1978 (Danila and Byrne 1979) to determine the spatial

distribution and movements of the Barnegat Bay winter flounder stock. The

location of recaptured winter flounder in late 1979 and early 1980 should

indi~ate the extent of the stock's range. This information will be vital in !

assessment of OCGS impacts upon Barnegat Bay winter flounder.

MATERIALS AND METHODS

All procedures concerning the tagging of winter flounder and handling

of returns were detailed py Danila and ~yrne (1979).

RESULTS

A total of 971 winter flounder (776 females, 193 males, 2 unknown)

were tagged and released from 12 December 1978 through 2 February 1979

and Danila and Byrne (1979) reported that 76 were recaptured from late

December 1978 through 10 July 1979 (Table 1, Fig. 1). Most of these were

;=.---
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taken by Barnegat Bay fishermen (n=42) during the spring emigration of

winter flolUlder from the Bay. Other returns were from a Barnegat Bay

fyke net fisherman (22), 8 were reimpinged on the OCGS screens, and 4 were

taken during spring and summer by commercial trawl fishermen off Manasquan

and Asbury Park, New Jersey.

A total of 32 tags (3.3% of all winter flolUlder tagged) were returned

from August 1979 through June 1980 (Table 2, Fig. 2)~ Sixteen were received

from sport. fishermen (including one from a fish caught in March 1979),

12 from a Barnegat Bay fyke net fisherman, and 4 from commercial trawl

fishermen or fish markets.

The earliest two returns in fall 1979 were from commercial trawl

fishermen during October in the same area off central New Jersey as

commercial returns earlier in 1979. Two returns were from fish markets

during November (Point Pleasant, New Jersey and New York City); the actual

location of 'capture is unknown but the fish were probably also caught off

central New Jersey.

The earliest sport fishing return was from the Manasquan River on

27 October. Two fish were taken in Barnegat Inlet in late November.

Three fish were caught in Oyster Creek from the Route 9 bridge and one

in Double Creek during December and early January. As expected, no fish

were caught by sport fishermen during the winter flounder spawning season

from mid-January through early March as winter flounder cease feeding

during this time. Four of the eight returns from mid-March through early

April were from the approaches to Barnegat Inlet; one was from Double Creek,

two from the Intracoastal Waterway adjacent to Long Beach Island, and the

last tag return was from Barnegat Bay off the mouth of Oyster Creek.

---- --~----=--~~~
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Twelve winter flounder Were taken by a commercial fyke net fisherman

from 1 December 1979 through 15 January 1980; the date of each capture

was not recorded. All fish were caught just south of Oyster Creek near

the Holiday Harbor Marina entrance.

Some 27 of the winter flounder tag returns in late 1979-early 1980

were females (87%) and 4 were males (13%). The mean length at time of

tagging of winter flounder was 289 mm for females and 251 mm for males.

Females taken by commercial trawl fishermen averaged 320 mm, 279 mm for

those by the fyke net fisherman, and 286 mm for those by sport fishermen.

The mean length of three males taken by fyke net was 251 mm and the only

male taken by sport fishing was_250 mm at time of tagging. The length

information which should have been received with tag returns and would

have indic~ted rate of growth was generally missing or considered unreliable.

DISCUSSION

To date, 11% of the winter flounder tagged at OCGS were returned.

This is far less than the 32.5% and 36.5% returns in tagging studies

reported by Saila(1961) and Howe and Coates (1975), respectively. The

latter, however, noted that returns from various tagging areas ranged

from 5 to 67% and both studies reported on tag returns received over

several years. Also, most of the returns reported by Saila (1961) and

Howe and Coates (1975) were from commercial fishermen, whereas most of

the Barnegat Bay returns were from sport fishermen. Sport fishing effort

can be highly variable and the total effort much less than that for

commercial fishing. Most winter flounder fishing is done over a relatively

short period in winter and early spring and inclement weather, common at

I
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~ this time of year, can greatly reduce fishing effort.

low percentage of returns was probably also due to the lack of cooperation

by some fishermen despite poster advertising, newspaper publicity, and

the reward offered for the return of tags. At least two instances are

known when tags were discarded, several at a fish market and one by a

sport fisherman.

Natural mortality, differential mortality due to tagging, and loss of

tags reduce the number of returns received each year. One-third as many

sport fishing returns were received-in 1980 as in 1979. The 1979-80

fyke net catch of tagged winter flounder was about one-half that in 1978-79,

but partly because of reduced fishing effort. Because of larg~ amounts of

macroalgae in the Bay, only one net was fished in 1979-80 from December to

mid-January. In 1978-79 several nets were fished from D~cember through

February (N. Dupont, personal communication). In addition,OCGS' was not

in operation from January through May and no adult winter flounder were

impinged in 1980. The lack of a heated discharge in Oyster Creek after

OCGS shutdown also eliminated a popular winter sport fishery for

winter flounder at the Route 9 bridge.

In general, winter flounder movements in and out of Barnegat Bay are

similar to those reported for other northeastern estuaries. Movements of

adult winter flounder are temperature-related and relatively short in

distance. Adults leave the estuary when the water temperature is about 15 C.

They are ,most abundant in the ocean at a water temperature of 12 to 15 C

and this is probably their preferred temperature (McCracken 1963). Adult

winter flounder left Barnegat Bay in spring and based on tag returns

u
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from commercial vessels spent the summer in the ocean northeast of

Barnegat Inlet in an offshore area from Point Pleasant to Asbury Park.

This apparent northeastern movement may be biased because of the believed

'greater commercial fishing effort in that region•.
In response to decreasing fall water temperature adult winter ·flounder

move inshore to spawn in natal estuaries. The recapture location of fish

in late 1979 and early 1980 indicated that most adults return annually to

Barnegat Bay, with some probably entering other New Jersey estuaries.

Barnegat Inlet is the major migratorY pathway'and this is noteworthy

because the summer grounds are apparently off Shark River and Manasquan

inlets.

The distribution and concentration of winter flounder within

,Barnegat Bay cannot be ascertained from the tag returns because most

fishing effort was concentrated in and near Oyster Creek and in Oyster Creek

and Double Creek channels, the two Intracoastal Waterway approaches to

Barnegat 'Inlet. Although Danila (1978b) reported some of the largest

densities of winter flounder in the Bay from Forked River mouth to

Goodluck Point, only one return was received from that area (Danila and

Byrne 1979). In a study of the recreational use of, Upper Barnegat Bay

(defined as from Barnegat Inlet to Bayhead), Halgren (1973) reported

that most (65%) boat fishing activity occurred from Barnegat Inlet to

Goodluck Point but remarked that within this area most fishermen utilized

Oyster C+,eek and Double Creek channels.

The northern limit of the Barnegat Bay stock of adult winter flounder

is at least Toms River and probably Bayhead. Danila (1978b) 'did not sample

north of Goodluck Point in a population survey for winter flounder but

f---
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McClain (1973) took winter flounder at all of a continuous series of trawl

stations throughout the Upper Bay. The relative numbers of adults and

juveniles taken in his study are not known, however. At times salinity

in the Upper Bay in the Lavellette-Silver Bay area may be a barrier to

adult winter flounder movements in the uppermost portion of the Bay.

vlhen most winter flounder disperse from estuaries during March and April

salinity there is about 12 to 13 ppt (Makai 1973). In surveys made in

Great Bay and other estuarine waters near Little Egg Inlet from 1972

through 1975 adults were not taken at" a salinity below 17 ppt, although

young were taken at a salinity near 0 in tidal fresh water (Danila 1978a)..

The lethal salinity for winter flounder (presumably adults).was reported

as about 8 ppt by McCracken (1963).

The only outlet to the ocean from northern Barnegat Bay besides

Barnegat Inlet is via the Point Pleasant Canal to the Manasquan River and

Manasquan Inlet. The collection of two individuals fro~ the Manasquan River

and Inlet indicated that a few winter flounder used this passage during

migration or that a mixing occurred with the Manasquan estuary stock. The

uppermost Bay may contain fish from both stocks. Howe and Coates (1975)

reported that numerous winter flounder Were taken in or moved through the

Cape Cod Canal which connects Buzzards Bay 'and Cape Cod Bay, MassachUsetts.

The southern limit of the Barnegat Bay stock of winter flounder is

also unclear but may be Manahawkin Bay. A few winter flounder were taken

south of Manahawkin Bay in Little Egg Harbor but these may have been

outmigrants that would have used Beach Haven-Little Egg Inlet. No

winter flounder were recaptured south of Beach Haven in 1979 or 1980.

Himchak (1976) reported considerably more man-days of fishing effort in

- -~------~------~--~~=--::;:::--::=--_.-
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~ the Manahawkin Bay-Little Egg Harbor system (defined as from Harvey Cedars

to Little Egg Inlet) than Halgren (1973) did for Upper ~arnegat Bay. If a

continuous population of winter flounder existed from Barnegat Bay through

Little Egg Harbor more returns would have been expected from the latter area.

Manahawkin Bay may be an area where mixing occurs between the Barnegat Bay

and Little Egg Harbor populations. Poole (1966) described the winter flounder

of several adjacent, interconnected bays in Long Island as separate populations

with different growth characteristics.

Additional returns in 1981, alt~ough expected to be sparse, should

provide additional information as to the movements and range of Barnegat Bay

winter flounder.

~=~.. = ====~=..=..~ ~ ..............•...
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Table L Summuy of .U wIDter nouader '.S , ...... from 10.. December una rbrough 10 Iuly lW19 by method of 'ecAprure.

MAjor Co mpUl
Dayl aC b Dblance Tr••dcd Direction of Rate of

T.g No" ~ ~ nate Re.leued Dale Rceapn.cd ~ Place Recaprwed from OCGS (km) Movement Tuvel (km/day)
ImplDgcmeal SampUDsa ? ? 1 15 - 29 December 3 Jalltury 5·19 OCGS 10.0 Clrculu 0.53 • 2.00

181 291 f n December 19 IlIIuuy 31 OCGS 10.0 ClrculU' 0.32
633 320 f 24 llIlUary 25 IIIlUUY 1.5 DCGS 10.0 ? ekeul. a.61
..ca 355 f 4 h ....., 2a IlIlUary 22 DeGS 10.0 ekeu•.,. 0.45
1n 252 f 291111uuy 1 februuy . 3 DCGS 10.0 Clrculu 3.33
a31 281 f t 24 IlIIuuy 1 february (S OCGS 10.0 Clrculu > 1.25
631 281 f 1 februuy 21 febru.., 2a OCGS 10.0 Circular 0.3a
391 245 f 2S December 2 febru.., 3a DCGS 10.0 Clrculu 0.2a

Sporr IltbIng a64 299 f 24Iaauorr 2S IlIIuorr 4 OC • Rr , bridge o.a E 0.20
lOS 281 M 18 December 6 Februuy 4a OC ... R' 9 bridge 0.8 E 0.02
aas 305 f 28 h ...ary 18 Much 48 88 - off DC _ulh 3.1 E O.OS
133 215 f 22 December 20 March a8 88 - MudCblllOeI 1.a E 0.09
ass 350 p 30IIIIuuy 22 Much 51 OC Ch a.s SE 0.13
880 255 P 29IIIIuorr 22 Much 52 Sameg.' Ugb' 10.1 SE 0.18
ass 288 p U IlIIuary 23 Marcb 68 LEH • Pealu.1. Park 21.4 S 0.41
213 309 P 22 December 29 March 111 LEH .. Be.c::h HaveD 35.3 SW 0.3a
982 310 P 2 Febru.., 29 Marcb 55 88 • Harvey Cadan 18.6 SW 0.30
422 289 M 4IlIIu.., 30 Much as Sbark River IDle' aO.4 HE 0.11 ......
333 280 f IS December 31 March 93 De Cb 1.2 SE o.oa ......
82a 323 f 30IlIIu.., 31 March 60 8aroeg.' Ugh' 11.1 SE 0.19
~ 318 f 30IlIIu.., 31 Much aD 88 - orf Bameg.' 13.a SW 0.23.
41a 258 M 4 Iaau.., 1 April 83 Toms Rivei' 20.0 HE 0.22
89a 311 f 301....uy 1 a AprU 1 68 LEH .. Beach HaveD 33.S SW 0.49
211 218 P 22 December 1 15 April 1114 8ameg•• Ugb' 11.1 SE 0.10
638 300 F 30IlIIu.., IS Apra 15 DC Cb a.2 SE 0.11
034c t t 15 December 18 Aprn 124 88 • Gulf Fl>ID' 11.1 SW 0.09
048 29a f 19 December 20 April 123 DeCb 1.8 SE 0.06
4a8 312 f 4 laauary 20 April 106 DC Cb 1.8 SE 0.01
465 328 f 4IlIIu.., 21 Apra· 101 OC Cb 1.9 SE 0.01
412 292 P 41111u", 21 April 101 DC Cb 8.2 SE 0.08
805 390 f 30 January 21 April 81 DC Cb 9.5 SE 0.12
924 312 P 2 February 21 April 15 DC Ch a.2 SE 0.11
941 210 M 2 Fcbruuy 21 April 18 8aroes.' IDlet 11.1 SE 0.15

33' 213 f 28 Decembu 22 Aprn 11' DC Ch 5.5 5E 0.05
085 300 f 19 December 23 Aprn 125 DC Ch 8.8 5E 0.01
914 343 f 30 IlIIu., 23 Aprn B3 DC Ch 1.8 SE 0.10
824 304 f 30 llIlUuy 23 April B3 8aroes.t Ugbt 12.4 SE 0.15
114 300 f 18 December 24 April 128 DC Cb 1.2 5E 0.06
030 333 f 15 December 25 Aprn 131 LEN - W..recu,* Qeek 28.1 5W 0.22
460 212 f 4IlIIu.., 28 April 112 88 - off OC _ulh 4.1 E 0.04
139 309 f 29 IlIIu., 26 Aprn 81 OC Ch 1.8 5E 0.0'
415 2'3 f 4IlIIu.., 28 AprU 11' LEN 32.8 SW 0.29
~ 310 f 4IIIlUUY 2' Aprn 115 DC Ch 8.4 5E 0.01
132 2&4 M 2' /IIIU", 2' Aprn 90 88 - off FR mouth 5.3 HE 0.06

123 2&4 f 2' /IIIU", 4 May 96 OC Ch 1.2 5E 0.08

322 310 f 28 December 8 M.y 128 88 - Harvey C<dan 15.5 SW 0.13

35' 312 f .28 December 1 M.y 130 8B - Harvey Cadan 18.5 SW 0.13

043 328 f 15 December 10 May 1'8 Maauqua4 IDler 4'.8 HE 0.34

828 251 f 30/lIIu.., 10 M.y 100 Ocelli • off $outde 33.8 H 0.34

245 321 f 22 December 15 May 144 Ocelli • off Harvey Cadan 15.1 S 0.10

'I
II
II
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F,ka He.

Commercl.1 Trill ...

•

M./or Comp...
Day. at olltance Traveled OlrecdDn of Rate of

T.S Ho. ~ ~ Date Releacd Date Rtclprured ..!:!!S!.- Place Reclpt1.D'ed from OO:;S (km! ~'Iove.ment .!!.!!!! (km/dlv)
25 300 f 15 December December - February 1 FR through WT <5.5 HE - SW 1
51 325 f 15 Dceembet Dec.mber - f.bruary ? FR through WT <5.5 HE - SW 1

155 241 M 20 Dec.mber Dec.mber - F.bruary 1 FR through WT <5.5 HE· SW ?
119 283 f 20 December December - February ? FR duough WT <S.5 HE - SW 1
251 320 f 22 Dec.mber Dec.mbct - f.bruary 1 FR through WT <5.8 HE· SW T
358 210 f 28 Dec.mbct Dec.mber • F.bruary 1 FR lbrough WT <5.8 HE· SW 1
551 2M P 4 January December - Februll'Y 1 FR lbrough WT <5.5 HE - SW T
585 308 f 4 Jauuary December - February T FR 'wough WT <8.5 HE· SW T
628 285 P 24 lanuary Dec.mber - F.bruary 1 FR lbrough WT <5.5 HE - SW 1
532 321 f 24 lanuary Decomber • February T FR through WT <5.5 HE· SW 1,
103 313 F 29 lanuary Dec.mb« • February 1 FR wough WT ( 5.5 HE· SW T ....
112 299 f . 29 January December • Fe~ultJ T FR wough WT ( 5.5 HE· SW ? N
114 285 M 2i January Decembet - February T .FR duough WT ( 5.5 NE - SW 1
138 250 F 29 January December - February T FR lbrough WT ( 5.5 NE - SW 1
145 299 f 29 J.... ary Decembct - f.bruary ? FR tlw-ough WT ( 5.5 NE - SW 1
US 251 F 29 Jalllary December - february 1 FR lbrough WT <5.5 HE· SW 1
111 U9 , 29 Jaauary December - f.bruary , FR duough WT <5.5 HE - SW ,
n5 315 , 29 January Decembct • February ? FR lbrough WT <5.5 NE· SW 1
850 313 F 30 January December - February 1 FR duough WT ( 5.5 HE - SW 1
883 310 f 30 IlDlIary Dec.mber • febru ary , FR duough WT <5.8 HE· SW ?
900 283 f 30 JlIllIary o,:cembct - February 1 FR through WT <5.5 HE - SW
965 281 . M 30 Jauuary D.cember - February ? FR through WT <5.5 HE· SW

915 302 F 30lanuuy 2 M.y 92 OCca-a orf MIRaquln 59.2 NE O.M
911 281 M 30 lanuary 31 May 122 OCean ofC M.lDuqU&n 11.1 NE 0.58
535 290 F 24 lanuary 21 luaa 149 I Oce•• oil Aabuty Park 61.5 NE 0.48
945 335 , 50 Jaauary_ 10luly 162 OCean off Manuquan 85.1 HE 0.41

·Humber of Ib" Impinged .peclmea 00' .,c<:<t.IlIed. AU Jhb ea..p' No. 191 .elelled .g.1n In good coudilloa.
lob. 831 orlgln.lI, accldeUl.Uy .eliled ot ClC.ped fnlm caggt.cs morcaU.,. .rud,. Acrual d.ce 01 II.....1.... uukuowu.

bptace name abbrevlatbnl:
88 - Barnegat Bay
DC Cb - Double O.ck OIaane1
FR • Fo.ked RI.« .
LEH • UnJe Egg Harbo.

DC - 0yICc:< C.eek
DC Cb • Oy1.oc C••ek OIanae1
oces - Jmplngemca. S.mpUng Sl.wa
WT .. WarelOwn

eOrlglnai d.u "'" lot 0/111 .pcelmen.

dEle1e! dates aDd lac.doDS of tyke net retuml are nor koowa. Various DeD "'ere lal
along shore hom forked River to Wareto"a !rom December tlvough february.

'~!!11lml, IlIlEiiliiiMt%H3liHIWI-'MJlJi.Illrr-"T'-""T'
"'''·'lI''-'I1'fi'''!Mt!'ri,.''ffl'''W' ""'.11.., "'.•" tl,'"IIiif1iH 'li.i=Mh =".IMI,'fiitfi,iiiiiHF.Ii.&iiM· 'iFllIm'.rti' ',W1~ffi",ir,,",,
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Table 2. Summary of all winter flounder tag returns from August 1979 ~hrough June 1980 by method of recapture.

Days at
Tag No. Length Sex Date Released Date Recaptured Large Place Recaptured

Sport fishing 508. 318 F 4 Jan 79 25 Mar 79a 80 Double Creek Channel
180 279 F 20 Dec 78 27 Oct 79 311 Manasquan River-near Rt 70

bridge
404 305 F 4 Jan 79 20 Nov 79 320 Barnegat Light
143 300 F 19 Dec 78 25 Nov 79 341 Barnegat Inlet
96 309 F 24 Jan 79 8 Dec 79 318 Double Creek

806 260 F 29 Jan 79 10 Dec 79 315 Oyster Creek-Rt 9 bridge
855 242 F 29 Jan 79 3 Jan 80 339 Oyster Creek-Rt 9 bridge
610 308 F 24 Jan 79 3 Jan 80 344 Oyster Creek-Rt 9 bridge
244 296 F 28 Dec 78 16 Mar 80 444 Oyster Creek Channel-Buoy 37
922 286 F 30 Jan 79 16 Mar 80 410 Oyster Creek Channel-Buoy 37

38 250 M 15 Dec 78 25 Mar 80 466 Beach Haven Crest-Light 43
194 290 F 19 Dec 78 7 Apr 80 475 Double Creek Channel
434 274 F 4 Jan 79 8 Apr 80 460 Ship Bottom-19th St
189 253 F 19 Dec 78 12 Apr 80 480 Double Creek Channel? .....

w
293 297 F 22 Dec 78 12 Apr 80 477 Double Creek
504 309 F 4 Jan 79 13 Apr 80 465 Barnegat Bay-Buoy 66

Fyke 'net 3 300 F 19 Dec 78 1 Dec 79-15 Jan 80 348-395 Barnegat Bay-Off Holiday Harbor
18 272 F 15 Dec 78 1 Dec 79-15 Jan 80 352-400 Barnegat Bay-Off Holiday Harbor
81 275 F 15 Dec 78 1 Dec 79-15 Jan 80 352-400 Barnegat Bay-Off Holiday Harbor

220 279 F 22 Dec 78 1 Dec 79-15 Jan 80 345-393 Barnegat Bay-Off Holiday Harbor
226 265 F 22 Dec 78 1 Dec 79-15 Jan 80 345-393 Barnegat Bay-Off Holiday Harbor
477 231 M 4 Jan 79 1 Dec 79-15 Jan 80 332-375 Barnegat Bay-Off Holiday Harbor
517 259 M 9 Jan 79 iDee 79-15 Jan 80 327-370 Barnegat Bay-Off Holiday Harbor
743 263 M 29 Jan 79 1 Dec 79-15 Jan 80 307-350 Barnegat Bay-Off Holiday Harbor
749 268 F 29 Jan 79 1 Dec 79-15 Jan 80 307-350 Barnegat Bay-Off Holiday Harbor
929 302 F 30 Jan 79 1 Dec 79-15 Jan 80 306-349 Barnegat Bay-Off Holiday Harbor
970' 269 F 30 Jan 79 1 Dec 79-15 Jan 80 306-349 Barnegat Bay-Off Holiday Harbor
978 280 F 30 Jan 79 1 Dec 79-15 Jan 80 306-349 Barnegat Bay-Off Holiday Harbor

Commercial 61 290 F 19 Dec 78 5 Oct 79 290 Ocean-Off Pt. Pleasant
trawler 887 334 F 30 Jan 79 15 Oct 79 258 Ocean-Off Manasquan

59 313 F 19 Dec 78 6 Nov 79 322 Ocean-?-Pt. Pleasant Seafood Market
195 344 F 19 Dec 78 14 Nov 79 330 Ocean-?-New, York ,City Seafood

Market

adelinquent return-not reported in Danila and Byrne (1979).

, ,tIIlllli, tliliiNiimiflffillllIWlHHiWiiiitlnIl"'"T·-·'·'"T'· . ,._~~,,"1f" ltd'. ri.w'tm 1".1': """llit/HI'!"!''!l j,,'.,.I.Ifl' iil____.-.iiiWflMI,ifiitti,iiiifT.1iiii'fl&MB "rlllhf.i ,tit, IiM,itH.n t!ffi
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Fig. 1. Location of recaptures <tt> of winter flounder
based on tag returns from late December 1978
through 10 July 1979. Digits indicate multiple
returns from one location.
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Locations of recaptures (tt) of winter flounder
based on tag returns from August 1979 through
June 1980. Digits indicate multiple returns from
one location.
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