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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 fhrough early'fall; but
return to"their natal estuary for spawning during winter.

A tagging stﬁdy was iﬁitiated at the Oyster Creek Generating Station
(0CGS) in December 1978 (Danila and Byrme 1979) to determine the spatial
dis?ribution andvmovements of the Barnegat Bay winter flounder stock. The
location of recaptufed‘winter fldunder in late 1979 and early 1980 should
indicate the éxtent of the stock's range. This information will be vital in !

assessment of OCGS impacts upon Barnegat Bay winter flounder.

MATERTIALS AND METHODS
A1l procedures concerning the tagging of winter flounder and handling

of returns were detailed by Danila and Byrne (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 recébtured 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 flounder 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 flounder tagged) were returned
from Augﬁst 1979 through June 1980 (Table 2, Fig. 2). Sixteen were received
from sport fishermen (including éne 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 fleas;nt, New Jersey and New York City); the éctual
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 iﬁ Oyster Creek from the Route 9 bridge and ome

in Double Creek during Décember and early January. As expected, no fish
were caught by sport fishermen during the winter flounder spawning seasoﬁ
frdm mid~January through early March as winter flounder ceaée 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. o
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Twelve winter flounder were taken by a commercial fyke net fisherman

from 1 Deceﬁber 1979 throﬁgh 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 femaies_and 251 mm for males.
Femaleé taken by cpmmetcial 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 sporﬁ fishing §a§_250‘mm at time of tagging. The length
information which should have been received with tag returns and Wouid

have indicated rate of gfowth was generally missing or considered unreliable.

DISCUSSION

To date, 11% of thé winter flounder tagged at 0CGS were returned.
fhis is far less than the 32.5% and 36.5% returns in tagging studies
:eported‘by Saila (1961) and Howe and Coates (1975), respectively. The
lattef, however, no;ed 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 fishermén. 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
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this time of year, can greatly reducé fishing effort. The relati&ély

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 ieast two instances are
known when tags were discérded, several at a fish market and one by a
sport fisherman.

Na;ufal 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 l979.> 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 large amounts of
macroalgae in the Bay, only one net was fished in 1979-80 from December to
mid-Januafy. In 1978-79 several nets were fished from December through
ngfuary (N. Dupont, personal communication). ‘Iﬁ addition,'dCGS'was'ﬁot
in operation from January through May anq no adult winter flounder were
impinged in 1980. The 1a¢k of a heated discharge inVOys;er Creek after
0CGS shutdown also eliminatéd a popular winter sport:fishery for
winter flounder at the Route 9 bridge.

In general, winter flounder movementsvip and out of Barnegat Bay are
similar to those reported for other northeastern estuaries. Moveménts 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
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from commercial vessels spent the summer in the ocean northeast of
Barnegat Inlet in an offsﬂore area from Point Pleasant to Asbury Pérk.
This apparent northeastern movement may be bilased 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.

o |

Barnegat Inlet is the major migratory pathway and this is noteworthy

because the summer grounds are apparently off Shark River and Manasquan

I

inlets. .

The distriﬂuﬁion and coﬁcentration of winter flounder within
Barnegat Bay cannot be ascertained from the tag returns because most
>fishihg effqrt was concentraféd in aﬁd neaf Oyster Creek and in.Oyster Creek
and Doublg Creek channels, the two Intracoastal Waterway approaches to ‘ i
Barﬁegat'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 withinlthis area most fishermén utilized
Oyster Creek and Double .Creek channels. |

The northern limit of the Barnegat Bay stock of adult wintér 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
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McClain (1973) took winter flounder at all of a continuous series of trawl
stations throughout ﬁhe 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.

When most winter flounder disperse-from estuaries during March and April'
salinity there is aboutv12 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 waier (Danila.l978a).
Ihe lethal salinity.for winter flounder (presumably adults).was reported
as about 8 ppt by McCracken (1963). |

| The only outlet to the ocean from norﬁhern Barnegat Bay besi&es

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

Manasquan Inlet. The collection of two individuals from 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

i (.

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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é%%? the Manahawkin Bay-Little Egg Harbor system (defined as from Harvey Cedars
to Little Egg Inlet) than Halgren (1973) did for Upper Barnegat-Bay. If a
continuous population of winter flounder existed from Barmegat 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 Barmegat Bay

and Little Egg Hafbor 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, although expected to be sparse, should

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

T TTITETT T

‘winter flounder.

‘E
£
£
E




-

You are Viewing an Archived Copy from the New Jersey State Library
- 8

ACKNOWLEDGEMENTS

Various news media are thanked for press coverage and continued
interest in this study.

Norman Dupont provided information on the commercial winter flouﬁder
fishery of Barnegat Bay. |

Donald M. Byrné and Charles B. Milstein reviewed the text and
provided helpful suggestions.

Roberta E. Fish typed the manuscript.

E

o (A

;

e gy




)

“You are Viewing an Archived Copy from the New Jersey State Library
9 .

REFERENCES CITED

Danila, D. J. 1978a. Age, growth, and other aspects of the life history
of the winter flounder,; Pseudopleuronectes americanus (Walbaum), in
southern New Jersey, M.S. thesis. Rutgers Universtiy, New Brunswick,
N. J. 79 pp. :

. 1978b. Surveys of the population of selected fishes, the
sand shrimp, and the blue crab in Barnegat Bay. Pages 125-139 in
T. R. Tatham, D. J. Danila, D. L. Thomas, and Associates. Ecological
studies for the Oyster Creek Generating Station. Progress report for
the period September 1976 - August 1977. Vol. One. Fin- and
Shellfish. Ichthyological Associates, Inc., Ithaca, N. Y.

and D. M. Byrne. 1979. Tagging study of winter flounder taken
in Barnegat Bay. Progress report for the period December 1978 through
July 1979. Ichthyological Associates, Inc., Ithaca, N. Y. 29 pp.

Halgren, B. A. [1973]. Phase IIL - use studies. Pages 175-224 in Studies
of the upper Barnegat System. Misc. Rep. No. 1OM (mimeo). N.J. Dept.
of Envir. Prot., Div. of Fish, Game, and Shellflsh Bur. Fish.,
Nacote Creek Res. Sta.

Himchak, P. J. 1976. Phase IIL, use study. Pages 104-147 in Studies of
Manahawkin Bay - Little Egg Harbor system. Misc. Rep. No. 17M (mimeo).
N.J. Dept. of Envir. Prot., Div. of Fish, Game, and Shellfish Bur.
Fish., Nacote Creek Res. Sta. ‘

Howe, A. B., and P. G. Coates. 1975, Winter flounder movements, growth,
and mortality off Massachusetts. Trans. Amer. Fish. Soc. 104(1): 13-29,

Lobell, M. J. 1939. A biological survey of the salt waters of Long Island,
1938. Report on certain fishes. Winter flounder (Pseudopleuronectes
americanus). Suppl. 28th Ann. Rep., N. Y. Conserv. Dept., Pt. I: 63-96,
(not seen, cited by Perlmutter 1947).

Makai, J. F. [1973]. Phase II - chemical-physical studies. Pages 75-174
in Studies of the upper Barnegat system. Misc. Rep. No. 1OM (mimeo).
N.J. Dept. of Envir. Prot., Div. of Fish, Game, and Shellfish. Bur.
Fish, Nacote Creek Res. Sta.

McClain, J. F. [1973]. Phase I - fish studies. Pages 1-74 in Studies of
the upper Barnegat system. Misc. Rep. No. 10M (mimeo). N.J. Dept. of
Envir. Prot., Div. of Fish, Game, and Shellfish. Bur. Fish., Nacote
Creek Res. Sta.

McCracken, F. D. 1963. Seasonal movements of the winter flounder,
Pseudopleuronectes americanus (Walbaum), on the Atlantic coast.
J. Fish. Res. Bd. Canada 20(2): 551-585.

e

-y g




You are Viewing an Archived Copy from the New Jersey State Library
10.

Perlmutter, A. 1947. The blackback £lounder and its fishing in New England
and New York. Bull. Bingham Oceanogr. Coll. 11(2): 1-92. '

Poole, J. C. 1966. Growth and age of winter flounder in four bays of
Long Island. N.Y. Fish Game J. 13(2): 206-220.

Saila, S. B. 1961l. A study of winter flounder movements. Limmol. Oceano'gr.
6(3): 292-298. :




(

You are VieWing an Archived Copy\frwqfn the New Jersey State Library

Table L. Summary of all winter Mounder tag returne from late December 1978 through 10 July 1979 by method of tecapture.

tmplngement Slmpllng.

Sport fishing

Tag Mo,

?
191

465
412

114

e TR T YR AT Yy e e e = e 1 g g UM T

T

213

-Date Released

18 - 29 December
19 December
24 Japuay

4 Jamuary
29 lanuary

? 24 Jaguary
1 February -
28 December

24 Jaouary
19 December
29 Jamuaxry
22 December
30 faouary
29 January
24 Jaguary
22 December

2 February

4 January
28 December
30 January
30 January

4 Jaguacy
30 Jamuary
22 December
30 Jaauary
15 December
19 December

4 lanuary

4 January

4 January
30 January

2 Febouny

2 February
29 December
19 December
30 Jaouay
30 January
19 Decoembes
18 December

4 Japuary
29 Januxy

4 January

4 Jsnuary
29 Januacy
28 January
28 December
.28 December
15 December
30 January
22 December

Date Recaptuwred
3 Janaary
19 Jsnuary
25 Jaouary
28 January
February |
February
27 February
2 Febcuary

-

28 Japuary
5 February
18 March
20 Mach
22 March
22 March
23 March

T May
10 May
10 May
15 May

T T

Days at

Large

$=-19
i
1.§

100

Place hec!gnuedb
0CGS
OCGS
OCGs
0CGs
0CGS
0CGS
[s el
OCGS

OC =Rt 9 Ixidge
OC < Rt ¢ bridge
88 - off OC mouth
88 - Mud Channel
OoC Ch
Barnegat Light
LEH - Peahala Park
LEH - Beach Haven
B8 - Harvey Cedans
Shark River Inlet
oc G '
Barnegat Light
88 - off Bamegat
Toms River
LEH - Besch Haven
Bamegat Light
DC .
BB = Gulf Point
[+ off e}
oc Gu
oC G
DC Ch
DC Ch
pC G
Barnegat lalet
oc G
PCCh
oC ch
Darvegat Light
‘occh
LEH ~ Westecunk Creek
BB = off OC mouth
oc G
LEH
DC Ch
8B - off FR mouth
OoC Ch
BB - Harvey Codars
88 = Harvey Cedars
Manssquan Inlet
Ocesn = off Seaside
Ocean ~ off Harvey Cedany

T T PR

Major Compan

D1 Teaveled Direction of
from OCGS (km) Movement
10.0 Clreular
10.0 Circular
10.0 ? Clrcular
10.0 Clrcular
10.90 Clrcular
10,0 Clrculse
10.0 Clrcular
10.0 Clrcular
0.8 4
0.8 E
3.1 E
1.8 £
8.6 SE
10.1 SE
27.4 H
35.3 sw
18.8 SW
50.4 NE
1.2 SE
11.1 SE
13.¢ sw
20.0 NE
33.5 sW
1.1 SE
8.2 SE
11.7 sw
1.9 SE
1.9 SE
1.9 SE
8.2 SE
9.8 SE
8.2 SE
11.17 SE
8.8 SE
8.8 SE
1.9 SE
12,4 SE
1.2 SE
28.7 sw
4.7 E
1.9 SE
32.8 sw
8.4 SE
$.3 NE
1.2 SE
18.5 sw
18.5 SW
49.8 NE
.6 N
15.1 s

Rate of
Travel (km/dsy)
0.53 -~ 2,00
0.32
8.67
0.48
3,33
> 128
0,38
0.28

0.20
0.02
0.08
0.09
0.13
0.19
0.47
0.36
0.30
0.7t
0.08
0.19
0.23_
0.22
0.49
0.10
0.11
0.09
0,06
0.07
0.07
0.08
0.12
0.11
0.15
0.08
0.07
0.10
0.15
- 0.08
0.22
0.04
0.09
0.29
0.07
0.08
0.08
0.13
0.13
0.4
.34
0.10

11
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Table 1, ( Cont. )
. Major Compass
Days st Distance Traveled Direcdon of Rate of
d Tag No, Length Sex_ Date Releas Date Recsprured Large Place Recapumed from 0CGS (luh) Movement Travel (km/dav)
Fyke Net 26 300 F 15 D b . D bet = February ? FR through WT '< 5.5 NE - SW ?
57 28 F 18 Decemb D - February ? FR through WT <s.s NE = SW ?
158 241 M 20D b D ber = Febeuary ? FR dwough WT <s.8 NE = SW ’
119 263 F 20 D b December = February ? FR through WT <s.8 NE - SW ?
287 320 F 22 D b D bet = February ? FR through WT <55 NE = SW ?
158 ‘210 [ 28 Decemb: December = February ? FR through WT <358 NE - SW ?
387 284 r 4 Jauary December = February ? FR through WT <s.s NE - SW ?
588 308 F 4 lamary December = February ? FR "through WT <s.s NE = SW ?
628 285 [ 24 Jsouary December ~ Februsty ? FR trough WT <s.5 NE - SW ?
832 21 F 24 January December = February . ? FR through WT <s.58 NE = SW X
103 213 F 29 January December - Februscy = ? FR through WT <s.3 NE = SW ?
12 299 F ' 29 fanuary December = Februacy ? FR through WT <s.5 NE ~ SW ?
4 288 M 28 January December = February ? FR through WT <s.s NE - SW ?
138 50 [ 3 29 fanuary - December = February ’ ? fR through WT <s.5 NE = SW ?
s 299 P 29 January December = February ? FR through WT <s.s NE = SW ?
158 257 F 29 Jamuary December = Febroary ? FR through WT <s.8 NE = SW ?
h 11 25 F 29 Jaouary December = February ? FR through WT <55 NE = SW ?
ans 318 F 29 Janusy December = February’ ? FR duough WT <35 NE « SW ?
880 3 4 30 January December = February ? FR through WT {s.5 NE -~ SW ?
883 310 £ 30 famuary December = Felruary 7 FR through WT <s5.5 NE = SW ?
900 23 F 30 January December = February 7 FR through WT <s.8 NE = SW ?
968 287 M 30 famary December = February ? FR through WT <58 NE = SW ?
Commercial Trawler 218 02 F 30 January 2 May n Ocesn off Manasquan 59.2 NE 0.64
m 267 M 30 January 31 May 122 Ocean off Manaiquan n.1 NE 0.58
[<H 290 F 24 Januacy 21 June 149 | Ocean off Asbury Park 61.3 NE 0.45
i 945 336 F 30 January 10 july 162 Occan off Manasquan 85.1 NE 0.41
*Number of fint tmpinged 1 pot mscertalned, All fish except No. (91 relested sgain in good condition. SOriginat data tost for this specimen,

plnged 1p >
Mo, 837 originatly accidentally relmed of escaped from tagging mortality study. Actual date of (irst relesse unknown, B
: Exact dates and locadons of fyke net retuwrns are not known. Varlous pen were set

' . Betace nsme sbbeeviatom: } . along shote from Forked River W Waretown from December through February.
. BB ~ Barnegat Bay OC = Oyter Creek
DC Ch - Double Creck Chaanel OC Ch = Oyster Creek Channel
fR = Forked River ’ : OCGS - lmpingement Sampling Staton
LEH < Lirde Egg Harbor . WT =~ Warctown

laiad ek 4 Ty W iwdeid ol
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Table 2. Summary of all winter flounder tag returns from August 1979 through 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 792 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 E 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?
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
f 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-0ff Holiday Harbor
: 477 . 231 M 4 Jan 79 1 Dec 79-15 Jan 80 332-375 Barnegat Bay-Off Holiday Harbor
é 517 259 M 9 Jan 79 1 Dec 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-0ff Holiday Harbor
o Commercial 61 . 290 F 19 Dec 78 5 Oct 79 290 Ocean—-0ff Pt. Pleasant
i trawler 887 334 F 30 Jan 79 .15 Oct 79 - 258 Ocean—-0ff Manasquan ,
: 59 313 F 19 Dec 78 " 6 Nov 79 322 Ocean-7-Pt. Pleasant Seafood Market
‘ 195 344 F 19 Dec 78 14 Nov 79 S 330 Ocean-1-New. York City Seafood
3 Market
& 23elinquent return-not reported in Danila and Byrne (1979).
il

€1
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Fig. 1. Location of recaptures (@) 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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Fig.
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You are Viewing an Archived Copy from the New Jersey State Library

2, Locations of recaptures (@) of winter flounder
based on tag returns from August 1979 through

June 1980. Digits indicate multiple returns from

one location.
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Fig 25 (cont.)
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Fig. 2. (cont.) : You are Viewing an Archived C2fy from the New Jersey State Library
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