TER DISTRIBUTION OF i WINTER ¥LOUNDER,
ad om merieamma, AD 175 BRARTEG

The winter nm«, Fagad ov 81 m. is
one of the selest group of Amerisan North Atlantie fish that
is egually popular with bdoth the commersial nahom and the
salt water angler. WMile the commereial fichexy is widely
seattered aleng the coast from liaine to New Jorsey, its ohief

oenter of uctivity is southern New England and New York. In
these arsas, the bulk of the catoh is taken by smsll atigr
trawlers under five net tons and generally manned bty less than
thres men. 'The boats fish out of many soattersd polnts such
as Provingetown, Hyannts, Woods Hole, and Hew Dedford, Hnu-}
chmsstte; Polnt Judith and Gelilee tz Fhode Island; Hiw london
and Stonington in Comnectious; and Northpert, Port Jefferson,
Hattituak, Montawr, Babylon and Freeport in New Yorke-io men-
tion ut a fev of iha more iupame vorts of landing. Inter
sperssd among thess ports are many other minor pords cut of
vhich one o more %oste may fish. ' |

The small aige of the winter flounder dragger coufines {is
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fiehing asMvity te the shoal waters sdjacent to the shore
and also %o ﬁmnn rniutivq‘ly short distange of ites home
pors. Thus, the sosnomie well-being of the fishermen and thelr
fandlies is dependent on a comtimed good wupply of fish {n
a relatively limited area. |

The sport ﬁuhm for winter floundery is most Lmporisnt
south of Gape Cod, particularly in the waters arownd long
Islend, Yow Tork, whers the proximity of the resrveational
facilition of long Inland to the large population of New York
Clty has ensouraged the develepummt of an extensive sport
fishery for many specles d fish ingluding the wiater fleunder.
Sinilarly, an extensive sport fishery has developed 1z Maode
Island, Comnegticut, and New Jersey, particularly neer pope-
lation centers. lany of the fish arve saught off docks, plers
and ghore, oy from yow Doats, and to a lessor sxtens from
power boats. The gear used is relatively simple¢ and inexpen-
sive, ranging from hand lines to light rods and reels with
one to three hooks attached alese to the sinker or %0 a
"spreader” rig made fyom s pleve of vu'i. Sen wornms and clame
servs as Yait. The M_&Mhﬂlﬂr of the winter flounder
S0 the sugler and the simple and insxpensive gear needsd to
dsatch 1t are 30 a great exteut responsidle fur the large sport
fighery for wiatar floundasr. |
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Aside fyom m recreaticoal value of the winter flounder
%o the sportmmen, Sowas adjasest 4o impertast fishing growads
Mtit mhﬂh’ from the angler's astivities. Noney odiained
frem the sale of Bail, tackle, feed, drinks, and geoline amd
from yental of rooms and beads matarislly adds $0 the income
of maay primarily “resort" tewns. 4 searciiy of wiater
flounders on ssoessidle grounds discourages sportemen from
visiting these tows, and this results in a desreased vevenns.

A1l in all, 1t may be concluded that the winter flownder
is of such laportance in the region of southern New Sa;lud and
New York that every effort nhmu bYe made 40 ingure a good
wepply of fieh.

Available iaforsation oa the life history and dlstrido~
Sion of the winter lounder indisates the posalbility of
developing a management pregram which ovald accomplish this
parpese. The fuodamental biolegleal data mpon which the pro-
MMthiiMdmh divided into three
oatagoriest - i. The early 1ifs history and dlstridution of
$he young of thoe winter flounder; 3. The sise and age ocompe-
sition of the winter flounders wabjeot %o the commereial and
sport fisheries; 3. The dietribution of winter flounders of
" sises subject to Vhe comaerolal snd sport fisheries.
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1. e Beriy kife Elstorx and Jlstribution of the Jouas of
Jhe Hinlax Zloundar.

The sarly life bistosy and mmhmg of the young of
¥he wiater floander is fairly well kuews. In soathern New
England and New York, spawning eecurs in shoal waters of from
"one to three fathoms from about mid-Desember through Mey
{(Blgelow and Welsh, 1938, p. 508; Perlmettor, 1939, p. ).
The peak mmg period varies throughout the reange of ths
species socording ta the temperstars of the weter whioh,
the shallows of the spawning Mn. fluotentes considermdly
in relation %o changes in air tempevature. Unlike most ccumerw
elal species of fish, the egge ave not twayant dut sink te the
bntm wosre they silek togeider in elusters {Breder, 1923,

p. 311). linsses of sweh aggs often are found on the sommercial
fyke nets set for winter flounders in the shoal waters along
the channels of Jreat Scuih Bay, New York.

The predosinsnt physical forces affesting the wovement of
ogze and larvas ia ﬂu'pmimm waters of the spawniag hadftat
are wind and tide. Negaase the winter flounder egge are
adhesive and dewersal, their distribution 1s relatively 1ttle
affooted by wind asd Mlde. Cemsequemtly, 1t fs reasomable 4o
conglude thet the yeung in any one ares are prisarily the
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product of spawaing fish in that area.

Piroughout the firet year of life, the winter floander
fg malnly limitsd $0 the ehoul waters along the shores of the
Boys and estuaries where it is riadily captured Yy besch
seines. As they grow older, the fish tend %o wander sway from
the shores 1nto the deeper, adjacens waters.

2. The Slxe and Axe Composition of the Siater Nauadars Subiest
%o the Cemeruial and Snert Msberies,

 In obtaining information on the sise domposition of the
winter flounder eateh, partimalar attention was pald %o the
mora important fisning areas in soathern New England and New
Tork, including dsntueket Shoals off scuthern Massachusettsg
the regiem off Point Judith snd fateh E111, Rhode leland; and
lang Teland Sownd, Gurdiners Bay, the Peconic Hays, Shinnscodk,
Horiches, and Oreat South Bay on Long Island, New York,

Wnter floundars in long {sland, Bew York mters enter the
commarcial and sport i’imﬂ,n st from 7 to 8 inches dspending
on logality and season {(Lobell, 1839, p. 78-81; Perlmutter,
1940, p. 16). Many of these smallor-siged fish are retained Yy
tho sagler, but in eoammwroial prestice, fish wnder 10 inches
in length are usually thrown bask singe thay are undesivadle ss
market flish., The same genersl condidioms hold for southeran
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¥ev fngland waters. lLengih mm sanples of the commercial
sateh of winter fleunders taken from May 1940 through February
1942 off Wateh Kill, Hhode hluﬁ‘_—-—m area fighed by doth
Comneotiout and Hhode Island boate-~show fish entering the
eatsh at from 7 %o 9 imohes (38 to 43 half-sentimeters). This
was also Yrus for the vegion of Polnt Judith, Rhede leland
during approximately the same period, Figure ). Iz the Nan-
tucket region, winter flounders entar the sommercial satch ab
10 inghes (50 half eentimeters) in lesgth. Smaller fish are
net taken, primarily besause the flcunder fishermen 1in that
ares use & large mesh net which permits unmariketabls sises of
flounders and "trash® fish, partioularly the soulpln,
Nrexseevhalua setedeinspinesus, %0 go through.

Pﬁliﬁm age studies of winter flounders in Xew York
waters show that fieh between B and 10 inches long are 2 to
3 years old, (Lobell, 1939, p. 88; Perlmmtter, 1940, p. 18).
Tarthermwore, field observations iz the Hew York Area indicate
that fish in this size Category are mestly mature, E_a:uh is
in agreement vith observations made by DMgelow and Welsh
(1928, p. 508) 3 Information on the ages of winter flounders
in southern New England waters 1s not availabls Dut may be
sxpestsd $0 be simllar to results obtained in Few York waVers.
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Sewming wp, 1% has been estadblished thet 1. The young
of the winter flemunder in 2n ares are mostly the product of
local spawmning; 2. They remsin in the shoal water near the
ghores of ihe bays and estusries during the first yag:" of
11fe; 3. As they grow older, they tend to move off inte
rd3asent deepsr water and in the second and third years, begin

antaring into the caich of the commercial and sport flsheries.

InZormation on the disiribuiion cf winter flounders
suvject to the ctcmmersiazl and gport fisharies was obiained
erimarily %y means of tazging experiments. Ssm;ﬁles of fish
from the catch 62 commercial fishermen or taken by otter trawle
and fykas sperated by Tish and wWildlife Service peracm_ial. were
maricad with}callnlnid disec taza. The technique used, mumbers
of fish tagered, and loealities 4n which fish wers tagsed w}.ll
not be diacussed in detall at the prasent time. Preliminary
information on these subjects is contalned in raports by
lovsll, 193%9; Parlmttsr, 1540, and will be descrided in

Zreater detail in a future report.

Iz planning the tagsing experimenis, a. pariicular effort
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was mads to distrituis them as widely as pessidle thraughout
the mors important winter flounder fishing arsas, as shom in

Tlmre 3. Sxperiments wers conducted in the Srsat South Zay,

'Shiznecock, and Moriches Jay reglions of2 gouthern Long Island;

the western and eestern Long Island Sound region accsssidle to
the northern Lons Island and Conmacticut fishermem; the
Paconic and Saxrdiners Zay arca accassitle to the easiern Long
Island, Comnectiecut, and Thode Island fishermen; Point Judith,
Warrazansett Zay, and Dlock Island Sound areas accsssible %o
the 7hode Island fishermen; and the Nantucket Scund and Shoal
arens necessible i the southern lassacihusstis fishermen.

To facilitate anslysis of he dasa, the coastal waters

from lassachusetts to New Jersey were divided into nine areas,

. Pizure 2. Area 1 43 the Jersay Coast; JArea 2, Oreat South Jey,

Joriches Zay and Shinnecock Zay on the south shore of Long
Island, Hew Yo drea 3, the ocean off the eastarn part of
the south shore of longz Island, Wew Tork; Area 4, long Island
Sound; Area 5, Jleck Island Sound including the Peconie Zays
and Cardiners Zay; Arsa §, Jarragansett Iay and the waters
east of Point Judith to Xarthals Vinzyards Aréa 7, eagt of

Hartha's Tineyard, the maters about Fanbtucket and Nantucket

Shoals; Area 8, Hascachusetts Zay; Area 9, wmaisrs off Caps Aan,

iassackmsstis. Returns from these experiments are summarized

in Pigure 3.
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The area in which thé f£ish wers tagzed 12 mmbdered gero.
Zach of the nins arsag mesntiocned previcusly are conaldaered as
area units. Golng sast from the tag arsa, the arsa units are
consecutively mmbered from -1 to 44 and vest from —1 4o
~=%. Tha percentags of re‘mrmin‘tha taz area is indleated
by tha solid bar and returns in other areas by the hatched
bars. (ui of a total of 10,172 fish tauzzed in sonitham Hew
Zngland and dew York bays, 1,787 wers recaptured. Uf these,
03.8 per cent were recovarsd in the taz area znd 4,9 per cent
in the adjacent ssstern and wesiern areas. Thersfora, it =y
. be comeluded that the winter flcundere in southern Sow Engl:aaﬁ
and Jew Torkz days are largely localized stocks. AiAny movement
of fish awny from these btays is nct a directad migraticn ot
r=2thar a grodual dispersion from population centers, a

characteristic phenomenon with non-migratory amimsls.

“amegzment FossiMiitise
Since young winter flcunders ars ths nreduct of local
spamaing and the stocks Of adult fish drown upon Y the sport
and cormercial fisheries remain highly localized, it follows

that each of these resident stocka offsrs the same management

posgidilitics to nearby comrmnitios as do thelr clams, oystasr,
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and scallop rescurces. 7To get the most cut of such a natural
comrmini ty resourcs, certain basle statistiecal a.nd tlolezical
ini’omatian is essential in...lnding: 1. The ammal drain on
the ﬂmm-r porulation, (total eatch); 2. The effect of
this drain upon the relative size of the populstion, {eateh
per unit of affort); S. The anonal recrudtment, (obtained
frem tho age composition of the sioek and the catch per unit
of affors.) |

‘Sash imormtioa can ba obtained throu@ wall=planned
tazzing experiments, collaction of comnlate stattsttca on tna
tot2l catch and effort expeondad, and supporting biolegical
datas such as =ge, composition of the stock, growih, and
length—weizht relationship. ¥ith these data as & foundaticn,
1% would be possidlo to determine the maxizum amount of fish

that could be removed sech year from a local stock without

injury ¢o the stock and to resmlsate the caich accordingly.
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THE FLOUNDER FISHERY, PAST AND PRESENT

By ALFRED PERLMUTTER

Biglogist, Fish and Wildlife Service
Unj S s D tme the Interi

The history of the flounder fishery is closely linked with changes
in public taste. Back in 1870, the then known Species of flounders, most
important of which was the blackbaclkt, were unpopular with the average
consumer., The catch was tsken by such gear as traps, hook and line, and
5pears,>in meny instances while fishing for other kinds of fish, Gfadu—
ally, increased consumer demend andraccompanying higher prices led to
increased activity in the blackback fishery. 3Besm trawls, already ex-
tensively used in Barope, were introduced into the American flcunde?
fishery for the first time in 1395 by the Cape Cod small boat fleet and
gradually the use of the beam trawl spread among the other small boat
fleets along our Atlantic coast. 3By the early 1900's, the cumbersome

beam trawl had been replaced by the more easily handled otter trawl and

a vessel otter trawl fishery had developed to exploit the offshore banks.




Wholesale adoption of the beam and then the otter trawl by the
flounder fishermen led to the discovery of large numbers of flounders
of species that previously had been considered rare or were entirely un-
Imown, Beéause at the time there was only a limited local market for
yellowtail most of them were discarded at sea. Development of the vessel
otter trawl fishery working offshore banks led to the introduction of
three 2dditional species of flounders to the market; nemely, lemon sole,
gray sole and dab., However, most of the catch of the three species of
flounders was taken incidentally while other fish were being sought and
no particular effort‘was'made to develor: & fishery for the flounders
alone,

At the present time flounders are still incidental in the catches -
of the larger offshore vessels, but increased demand for the lemon sole,
gray sole and dab have encouraged smaller offshore vessels to fish ex~

clusively for these species on some of their trips or at certain times

of the year,




While changés in the ofishore fisheries for lemon sole, gray sole
and dab have been gradual and unsPectacular in nature, the reverse is true
in the inshore fisheries for blackback and yellowtail., Widespread use of
the otter trawl by the inshore fishery for blackbacks resulted in in-
creasingly larger catches of fish each year reaching a peak catch in the
early 1930's roughlyrestimated at 10,000,000 pounds. Since then the catch
of blackback has steadily declined to a level of 12,000,000 pounds in 19M1.
Part of the decline in catch of bladkback-is due to a decrease in their
abundance, The fact that fewer blackback were available to the fishermen
fuither contributed to phe decline in catch by forcing blacikback fisher-
men to seek other species of fish, particularly the yellowtail.

Fortunately for the fishermen concerned jhé demand for yellowtail,
which previously had a limited market, suddenly increased greatly. As
recently as 1930 most of the yellowtail caught were discarded at sea,
only a2 few being marketed locally during the winter. About 1935 there de-
veloped a limited year-round market for yellowtail and by 1937 the catch
had risen to 20,000,000 pounds valued at $500,000., Both the catch and
the value remained spproximotely the same o¥er the next two years btut by
1940 the catch had increased to 37,000,000 pounds and the value fo
$775,000. Increasing consumer demand and the development of a fillet

industry for yellowtail further stimulated the fishery until in 1941 the

catch was over 50,000,000 pounds valued at $1, 500, 000.




The mariked increase in catch and value of yellowtail from 1937 to
1941 is graphically shown in the adjoining figure. The relative importance
of yellowtail slso has inereased from LO percent of the catch and 25 percent
of the value of all flounder landings in 1937 fo 70 percent of the catch
and 60 percent of the value in 1941,

Because of the sharp decline in catch and abundance of blackbacks
and the marked increase‘in catch of the yellowtail the attention of the
Service's flounder investigators has been directed primarily toward a
study of these two species. Flounder fishermen are cooperating in the
work by‘keepiné log records of current catches an@ permitting examination

of their catch records for previous years.
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¥INTER FLOUKDER STUDIES IN KASSAU COURTY, NEW YOBK
By ALFRED PERLMUTTZR
‘ In Charge, Flounder Investigstions
Fish and Wildlifs Service

United States Denartment of the Ipterior

4 report submitted to the Board of Supervisors of Massau County, New York,
, | o
July 1941, as part of the stucdy of the winter flounder fishery of Hassau |

County conducted by Hassau County in cooperestion with the Fish =nd Wildlife
Service,

During the past year, the study of the winter flounder fishery of
Kassau County was mainly li-ited o western Long Island Sound, which consti-
tutes the mostrimportant flounder fishing area.

There are two main objectives in the Qtuéy cf ihe winter flounder
fishery of wWesterm Long Island Sound:

ls To determine whether—cr;not the abundance lewvel of this specie# is
being maintained and to develop remedial measurcs if overfishing is evident,

2+ To determine whether an increase in legal size lirit from 6 inches

to 10 inches would be of practical value to the fishery,




Little progress has been .made in the first of these objectives be-
cause determination of the level of “abundance of winter flounder can be e
attained only over a period of years. Further, it will involve procuring
detailed records of the amount of catch, the amount of gear fished and

" how lnng it took to make the catch. Such information is not zvailable at
present, nor is there any established agency that is able to obtain it.
It is vti'_:e;rei'ore strongly urged that a local system be established for the
collect.ioﬁ of these data since they are fundsmental in the study of &
fishery.

More progress has been made with the second objective, to dotermine
whether an inerease in-l'egal size lizit of the winter flounder from 6
inches to 10 inches would be of practiecal value \’cc the fishery. During
1939, information was obtained on winter flounders in Long Island Sound as
part of a study of winter floundersrin Suffolk County waters conducted by
that county in cooperation with the Fish and '#ildlifa Service. In general,
-an increase in legal size limit of winter flounder frozm 6 inches to 10
inches was found to be desirable but ués‘hem Long Islsnd Sound was an ex-
ception. Under suitable circumstances, allowing a fish to grow from the
legal size limit of 6 inches to the nroposed size limit of 1C inches leads
to considerable gain in weight, for 6-inch fish average less th.én one-
eighth of a pound, and 10-inch fish range from three-eighths to one-half
pound. But the proposed increase in size limit wﬁuld lead to complete
destruetion of the winter flounder sport fishery in western Long Island

Sound for most of the fish caught there are under 10 inches in length and

are known to zrow more slowly than stocks in other waters of Long Island,.




However, western Long Ieland Sound mzy be important as a spawning
ground and mirsery arez for winter flounders, .and as such contribute ex-
tensively to the support of the zmiddle ‘Long Island Sound fishery. For
that reason, it may be desirabie to protect the western Long Islénd Sound
flounders to a larger size,

To test the contribution of the western Long Island Sound stock to
the middle Long Island region, tagging experiments were carried on off
¥atinicock Point near Glen Cove. Of 353 fish tagged in Aoril 1940, 23
percent or éz fish were recovered to the present date and of 143 fish

tagzed in April 1941, 14 percent or 20 fish were recovered to the pregent

te. All but five of the fish recovered were taken by the spoert fishery

in or near the vicinity of tagzing. Of the exceptions two were caught by
comercial fishermen, one off Block Island and the cther near Pishers Island
and the remaining three by sports gear off Northport, Port Jefferson, and
Bye, Fhile it is possible that as the fizh become older and larger,thed
more will move tc the middle Long Island region, present returns from
tagring experiments indicate little movement in that direction of fish 10
‘inches or less in size, Consequently, protecting fish to 10 inches in
length in western long Island Sound would contribute little to the atock in
middle Long Island Sound,

Therefore, since from past ohsemtion§ it was shom t.haﬁ an increase

in the size 1ixit of winter flounder in western Long Island Seund froa 6
‘inches to 10 inches would lead to a serious curtailment of the sport fishery
and becaunse rocent evidences ind.icates but élight contribution—:{o?;hie stock
to other areas, it is recommended that the f=inch size limit be maintained

in the western Long Island Sound region. The msultéyaffim a’érevious

recommmendation.

(‘\_ i
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fo T ‘ ELACKBACY OR 1THON SOTLE? -

By Alfred Perlmubler
. , | Biologist, Fish and Wildlife Service

United States Departmemt of the Iaterior

In 1505, the first New England otiter traxder tried its hand at off-
shore ﬁsbingr, concenti'ati.ﬁg its sfforts meinly in the region of Georges
Baok and Somth Chamel. By 1913, ﬁvé other bosts had joimed the fishery
: \ end the fleet has been growing steadily since. Awmong the new kinds of fish

caught by £hole esrly boats was one that had the general &ppearance of a
giant biackback. Becanse of its yellowish color, it was called lemon sole.
In time the lemon sole became a common speciss in the market and
brought a higher price than the blackback. While originally the term lemen

. 8alé had applied only to those glamt yellow-tinged flounders from Georges

Banit, the gensral appearance of the lezem scle and blackback was so sixilsr
that separation of the t;a in the m#rket nas beged entirely on size. Izrre~
apeciive of the regiom in which they were caught, fish tbree pounds and up
were listed as lemon sole and fish less then three pounds as blackbacks.
The market separation of the lemon sole axd blackleck on the basis of size
rests on the assuzpiion that lemon sole are large blackbacks, But thers is
& pézéihﬁ.{ty that the lemon soie and tlackback are distinet kinds of fish
and .that a blackback can never grow up io bacome & lemon sols, If this is

so, then thelr biclogy, abundance and productivity must be studied ssparately.

Several methods sre being used to determine whether or zot the lemon sole is
merely & large blackback or s separate spsciss of {izh.




One mbthod of approach to the problem is determination of differences
in the mmber of scales, fin rays and vertebrae (segments of the bacikbone)
between fish inshore and on Georges Bank. Preliminasry s;cud;;r indicates
differences hetween the lemon sole as found on Georggs Bank and blackbacks
of gimilar sige found inshore along the coast. Another mesthod of approach
is through tagging experiments. Movement of blackbacks from inshore waters
to Georges Bank would be direct evidence that at least a part of the lemon
sole stock on Georges Bank 1s hothing more than large blsckbacks.

To tag blackbacks, celluloid discs, 1/2 inch in diameter, one red, the
other white, are attached by means of a pure nickle pin in the region just
back oi‘ the head of the fish. A white disc is placed on the black side of
the fish and a red disc on the white sid'a.‘ By recording the number on the

disc and the date and place the fish was released and comparing these notes
with information on the plate and date of recapture of the same mmbered

fish, it is possible to determine movement and amount of mixing of stocks
ol £ish,

In a recent experiment, 495 blackbacks from the cateh of the Nambucket
dragger Ebenezer were tagged. They were released in the vicinity of Dile
berry Shoal, 10 miles ESE of Great Point Light, Nentucket. The results of
the tagging experiment will show whether blackbacks on Dilberry Shoal move
* offshore to Georges Bank and are eaught there as larger fishy; the so—czlled
lemon sole, or whether they move inshore and are merely méth'er local stock
of blackbacks. '

It is planned to tag fish off Rantucket, Cape Cod and Georges Bank to

obtain further information on the relationship of the blackback and lemon

scle.




- A

No image available.

FIGUHE .,-=Tagging blackbacks. A white celluloid disc is
placed on the black side and a red celluloid disc (see
‘above) on the white side. The discs are fastened to the
fish in the region just back of the head by meana of a
pure nickel pin. After measuring the fish on the rule
shown in the foregrownd the nmumber and size of the fish

are listed in a record bock.



jdavis
Typewritten Text

jdavis
Typewritten Text
No image available.

jdavis
Typewritten Text

jdavis
Typewritten Text
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TS WINTER FLOUHEDER A5 A SPgElg FISH
That we kmow ohout its 11fa history and hadits
AYZred Porlomtter,

Ttsh and Widlife Service, United States Tow-
rartzment of the InSerior.

Probebly aost of you ab some time or other howo szen, c=ushd, or
enten the wintor flovndar. Alihoush Tecdily distinmiched frem other
Mnds of £ich becsuse of ito flzt body sed the srrensmont of toth eyes
on the some cids of the head, tha winter ﬂm is 2€ien confecad with
other species of flsunders rvarticularly the sumer flounice or {lulce,

52797 1 = Nesding Dock wdle Sisting on Trrel

- If wo contult coce cuthoritadive bock oo the identification of fishes

28 our friend Ulva C. Toed is dolng, mejor differonces botween the winter
flcunder end the flule cre ot once ovideut. Ioth the winter flounder axd
tho flulkes bove one side shito and the other sids colored.

SLIOE 2 - Tintor Flounter and Flute

Jotice that whon the $wo grneclies zare laid cul eolored side uwp with

the lomer Juw £z2eing us, the winier flomndeor is sviming tovard the rigs
snd She fluke toward the Jof8. Also, tho wiatar flcundor's mouth i3 sm=ll
2o extesds only to the front of the ays, whilo the flule's mouth is mch
lorper and extends 3o the tam: of Lio eye. ™

In recent yesrs thore bz been consideratle imtercst in the spers

fishery for winter flaundsr. Te Imow, for e=momla, thnt in leong Islerd,




Jew York, the spor:t fishery taokes about as many winter flounders as the
commercial fishery; and tagzing ezperiments indicate t{hat in soxe paris
of Comnscticut and Macde Island a major shars of cariain stocks of winter
flounder is talen by the sport fishery. The exact smount of the sport
- cateh is unimown sineev no records of this activily ars kept. FHowever, we
do mow that the commercial catch for 1938, the last yesr for vhich yecords
ave avellable, was over 15‘% million pounds.
7hile the sport fishsry for winter flounder is directly important
becaunse a large mmber of the fish canght are utilized for food, the real
valus of the fichory is an indirect ona.
| SLIDE 3 - All Fishing About Him

The winter flounier may bs tsken in sarly spriag =nd late fall,
seasons of the ysar when f&w other epecies are diting., Iurthamora, flounder
fishing is inexzvensive and everywhers accessible; consequently, a greater
mher of people are able to enjoy this recreatiom.

The winter flounder is widely distrituted in bsys and estuaries from
Haine to low Jersey. |
| SLIZE % - Gloncester

North

Here we see a region/of Cape Cod noted for its flounder fishing., A1l
through tlhe Anisquam River and around Sloucester By as far 28 the breakwater
at Zastern Point, flaunﬁarg mey be raadily canght. |

SI.\IDE 5 = Long Island
~ Going further south to the reglon of Long Island, fiew York, we find

western long Island Sound, CGreat South 2ay, Heriches Zay, Shinnecock =y

and the Psconic 3sys, all favorite flounder fishinz srecs. Alsc to be




oonaidarsd 4s tho lysiic Rvor of Copneeticud ond tho Svoat S2lt Pomd of
Zode Tolazd,
SLIDE 6 « low Zorizers Mem of tho United States
as wall ss hundreds of other :giacas ezaally fovored Yy flcunder
Sishermen, ploces which sone o you moy have fished and cun vealily locate
on this mem,
Demandins on the loealily, winter flounders ors cormonly Pished for
from open ond chorter doala, Towdsats, benite ond éoa.:s.
CEULE T = Porly ond Open Soets
Sere 43 3 oooun of oneam ard perty wabts fishins in cno of the Long
island Zeys. Open boabs, o3 the oone doplies, ere eveilolie o any flohormen
ho 43 wilidny o mey o fzre of from 1 to 2 dollews, ho doads arae often of
lopoe size. Sor exmumie, in long Islond they $nclude converted subechozers
of ovar e lmndred feed in lengti., (harter dosts ors semerslly smaller in
size thon gpen dosbts. Thay eater o privals rarilse of fronm elzhl to tuelve
peopia and are hired ly the day et a price r=aging frem 15 $o 25 dollzws.
5uI0E B8 « Zovbost and Tank Flshemsen
Fwesots ars even nors ex%easivaaly used then onan or charter 0=is in
Tishing for winter flounder, Hovboats ooy be rented by the doy or morht of
2 day at o cost of from 50 conts io cne doller. & addltl iomel cumrmae of 50
conts is mede for towing the Yoot to aml £rom the fidhing srounds or far the
uge of an cuthoard motor, Iock and baxl: fishine for winler floundore S.s zls0
very pemalay, partimlnsly during “a‘:mmzy end Hareh whom 38 49 2 Bi$ too oplid
to ramein inective in 2 et for any longth of tins,

“hatevor the mothod used in fishing Mo» Jisundsrg, the smount of

onjoyment and recrscticn received by She fishermsn son Aot De zomsed in dollars




and ceate. Dwwever, the Toturn 30 tho local connunity 28 a Tusalt of ihs

epoTy Jishery for sialer flounder ig more coscosi
SLILE 8§ - Tl

Such taings as grsolina msd oll, fovd amt sworta clothes, tackle end
balt, boughi v water flocusler anglers comiritute to the surport of ey
coaamitics. Cons 3ide® omo Ltan 2l0wo, Bait. Ia 1939, ledne solid 15,000,000
wormas veluad gf 115,000 and in 1540, 2,500,200 woras valued 2% 371,000, A

227e mmbsr of tuacoe worus mas waed In fhe soord Slahery for winbter floundsw,

Home ors Slgundor fizhsrmen ob Sonos Tlacs, aonz Islznd., The mnier
Lgandsr fishery 3a dhis aTen belips amrsgiebly i supporiing the escrmaniiy.
The groopn of onglaTs shown 2e8re howve Just gotusn off the Longy izlard
Roilvesds TPichormcn Spocial®s  Thy Wishormnn Svecial®™ is on ozoxrsien feain
ran Tyen the heerd of Jow Vork Cidy to Cunoe Flacs and lomboui, 8% iko sastern
5ir of Iloaz Iglond axd abod 125 odles Zrom 2:::5 citye Tha aniimainem of the
z2zlers urtd recching theis desiinsiion I3 an unforgatiodlie sish
SLI5E 1l e Jigharmn Zoming

Jhors i3 a 5;@3@:51 =ash o the rostourania for 5 hod ap of Jave,
Zollowed Wy a dadd $0 the Lzcitlo abops Jor lnst :dante nesds, and ihea o roes
‘;o? tia mwat pomular of the open p=rd voalo.

Howevor, 4n the past severzl years the snort fishery for winber {lomder
nes been faced wiih fhe nrodlam of a Zrowiag M*ct..;r ef fisk. A zroving
seareily of winter flicundsrs is also revorted by the cororelsl fsfiwgrica,
an orler %o determizoe the factors resnonsible for ths scarpily of winlter

flpunder so $hat meamares might be taien to bring btacdk good fishing, s stuldy



of tue wlater rlsunior wus Losun i 1938, Dmmdnsticn of fizhaozries retords
Jlocdes & decidne ln cha winber Dlounder otk of g Uorbh ALlziiie vesion.
I choll mot o 45%0 & detillol explinciion of ha ﬁgnaa' 1ovolved ezcapt 5o
cite ths case of Long Ielerd, Fow Toms, whigse the czbch of =1l smocies of
Sioandarg fell f2am 5,500,000 rounds 1 1553 %o less tusa 3,000,000 g;w,:.’.s
in 193%. 4 lorege poet of the 1932 and 1933 czteh conelsied of winder floundsrs.
Car mroblen 2o Lo Cotormine {ho comses of the groving sooTolly o w%.at.ez-
floonler ond o rc:*uam eoaaTes hetcosery for the recovany L Jlshaery.
To Jo this certzia tlolosmicn and sizbistical Lnfommaiion masd bs olitainsd,
33 is prinerily nboub Yoo biolozicel iuformifcon thal we will concesn Jurcelves
Soday.e Taad iz, @ind $pe o bioclogicnl infomwmiion i3 nexdsd Sor the zolution
ed our proiloa gnd hs*s znd 2ere oo we ocobeln 2%,
aFmortent in the '::m'b;‘;m of Huter DNomlor m**"t;ua: iz
dabomingllion of thw comrcaillion of =inter fNlounder atogim in variowg T7ions,
I, fTor aTunpip, ho waler Mordars in, led ws oy, ops 008 Sy sexin in
azd araa and 20 o3 iz wlil flamlaea L Xooaxds Dy or oFff Csorgns Innin
than 2o bielogy of tha Jepe Cod Zy stocd: of floumdars 2xd tho alloct of the
fichery on thzd giadiz can Do shadisd fudar: L1y of other avers, I8, on the
hor hond, thoe Sape Sod Iy floandars movo o JesTmas Znzit mod Iuszardis By,
% would e necessary %o shtudy the %irce oralaticas all ad tho sams a:;:*::a.
foz they 279 not indgsendant of snch othor. Tou enn 7o 2ow, Ulvr=.
SLITE 12 - Tagmd X “later 7 Tioundor Twwing Thite sl
Tarzdnz hwsl‘a:aan f{oand 3o De ons of the Zzstest pnd most efficiand mmys
of sbisining informtica on the comroaiticn of wiater ﬂmﬁax gtosits, Zrisfly,

the Szosing rroeoodure 1 somowtiet 29 Pollows. Gemerally, figh

[«’

re coniursd YWy




mez2s of flounder drzzs. %o prevent nndus injury to the fich used for
tazsing, the flounder drag is never fishoed more ihan one-quarisr tc one-aels
the custcmary twoehonr drag of the commercizl fichernen.

A measmring bosrl is used to obiela the leagth of he fish, Tais board
consistas of a flai piece of wood t0 chich a noss block hag bean nailed =% one
end end in which a metal mils nas -'i:een set in a groove rumiaz the lasngth of
the board. The ruls is maxiead off iz wails of half-gaatimsiers, five of which
ecual ens indh, Iach fish is measured hy placing itz sngxlxlj:gainft the noprigat
noseplece and reading off the mumber on the ruls which is coversd ¥ ths exirame
end of thes Lail.

Thile the fizh is belnz meas y & Zow scelss are Lsoken Trom ke fa2il

b |

ecicn of the Tody =t a point zhere ths upper and lgrer fing end. Scales from
this rszion have been i‘oum to ba more desirabls for dstermdning ozes of wizter
fioundars than scales Irom aay o"' r rezion 0f the body. Sex s detsroined |
throoghoul the sparming sezson by rudidng the whits siaa £ the fisk in the
directaon fram tail to hsed. Ia the mle. the white alde feels roush and iz
tho female, smooth, OF course, sioall ths i’is;*.z e ripa, the sex is easily
determinad by the flow of eszs or rdll, The length ar? sex ars rscorded and
the geales placed in the litile noz.saoek sagwn sbove and the tzg muxber of that
figh 13 glao recorded. This fish is now Tesdy to e tegged. Tha tag used
consiate of %wo cellnloid diskrs, one~hslf inch in dismeler, ons whilla and the
otlier red, plac:g/e on aach side of the fish in tie position jast back of the
head, and bound togethar Wy a pure nicksl pin. Ths disc 1s pleced on the bdlack
sida of the £ish egnd haé inscribed on it the legend *TJ.5.7.7.5." the

abbreviziion for Tniled Stabtes Fish and Wil1dlifs Sarviese, and a taz mumler.
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irdicate thoss Zoste vhich will be particulerly vseful.®
The word fromard® hes Leen meulicned twlce I the pact few minubes.
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e reonlis of some of ony ingming ovmerimentz ere 1iustentol in Shis
slilde wuizh zhows she movemants of zinter flcrndar in Comseiicnt =d Thole

Islcmd Totars. TRe lack circlss indisabs the orens vhgrs fich wete fagpd
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znd the blagfh sgmeres the zrers In wkich fich were rocnpiored. In 1Y eoses

Zzy o9 “realon Laed znd 25, Julithy ond had DIz bozged in the szl oassegs
znl tho wost pa:aa.::aa 2 Tarragemsesd Ty 4n the zenerel rozicn of Tickford
2lso tzrowelled as far offshore as Irondon eef and PE, Juith., Fish tagzed
in Po. Judith Dord moved ns Sor offshors as hel? the disiines §o Tlosk Islerd
Iroa Phe vudithe 4 Jow wend Yo tho reglom off Pi, Judith ond atild others te
the mouth of the wash sasscge o ll“zrm% Zry. Cecesionnlly, a fizh
Szevelled furihor o the ccotmnd S5 Dantuckst. :"ish tagmed 28 Totch M1l and
in Ticher's Islend Scumd moved to (ko eastwerd to ihe roglien midimy betm ,
Pre Judith ond Hoek Island,  Sgveral izdividuais trovellsd as for So the
gostward o Entucsst. 'Sfer.»eraﬁ:;. £ich 413 nod tYrrvel mers then miles
ey from the region in ghich they wore tagged, In 213 of ths mimnts

15 was Zousd ihot the movesant ouls of She Moye 30 move 2ffshora maters is a
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hoa Lean Jound thelt theoughcul the zmumer moaths, thors is o ropld growth

4
(%

2

A%y .S o PP ST, L R, M Ry PR o IR, et 1 EATES 2% 2 o h IR -
s winber fltwder which iz reflected in ke wide s-oeling of ihe rings

o
LY

*

cr cirmull of the scnde. 45 wlnler enproeches, the rizngs grow closar
togzshers Consemenily, tiore comesr on Lhe scales {wo coadrasting bemds,
oua Yghter and mome dispersed, itz saorer hond; oad ihs oiber doger ond

densay, the wialsy banmd, ne swomer end one winter bend corprise a yoaris

[hid

e - P N ; .ok AL i nvepny - %+ 5 5 Y
eowthe 3 RAghb meiilion Phot Astingd swmey ool glntes bondsg ere nol slwegs

e:pazend 4n ths A3t year's growih 2nd (het othar methods ars therclore nsed
o detsmaine his growihe. IXs, we sov (s first yoer's sTowth ot the eenter

and She ese of the secle) then a £n9d nemlod of growkh for tae fuilowing

: s e I Y S T, Ty Do 2 cad v & o
mrmer and & ulow peried of growlh for the fullouwing wialer, mudday the fich

2 roa78 old 2t fhab tilmog thin o third pericd of =opld grovih f20lowed &y &

alrd period of slow growlh mwizag tho £l 3 yeors old.

SLIZE 15 = SeTenr Sesls of Winler Tlounder
Lanilarly, e 208 cun Lo deborminod for dihds fish. 1 yezrg fnst growdh,
ulow growth, 2 years; faet growil, slow grosth; 3 yesrsy fast growth, slow
exravih, 4 yoars; £s.t growth, slow owotih, 5 yeors,

Jrom agoe determinations Iy zecns of scale rescding much additicanl iaforzztic

| 223

s obizined, I% is nossills io deturmins tne nges of floundsrs which ave telng
crzh most repidly; tha zoe of the Joundsyr éhen it Zirst soownsy ond acy fash
tiaa floundors grow in difforant arens. ’l':ze gdiflerenca 15 Tota of zrowith 4n fizh
fron differsat areas 1s useful bo subsantisba tho distinetness of certein stocks
ss showm ¥y ‘zgzdng stadics. Clescly rolabed o car study of the mévaszxe:zs ard

zzes of the winler flounder is e 3tudy of the sizos of the Jish which camrise

the lgezl stoelss,




SLIDE 19 - Length Freguencies

To put the information on sizes of fish into a2 form which permits
immediate and sasy analysis,'ﬁe resort to length-frequency diagrams. Length-
frequency dizagrams are not used exclusively by the fisheries biologist,
but are standard tools in other sciences. They are simply a method of
graphicnlly showing the number of indivicusls or ihings in a given group
that fail into certain size classes.

Let ﬁe point out some practical conclusinons which may be drean from the

o

series of winter flounder length freguenciles on this slide. On the lower

LY

horizontal line, the size of the f{ish has been indicated in inches, sterting

/

with 4 inches and going to 14 inches in the diagreams to the left; and sitarting

o

with 4 inches and going to 18 inches in the disgrams to the right. For the
" banefit of you who would rather think of winter flounder in terms of pounda,
the approxizate welight of esch size of fish bas begen placed in the upper
right-hand ccrner.
Fish cf 6 inches average a little over 1/16 of 2 pound
Fish of 2 inches a little over 3/16 of a pound
13 inches a litile over 6/16 of a pound
12 inches less than 3/4 of a pound
1/ inches owver 1 pound
16 inches less than 1-3/4 pound
On the verticzl line to the extreme laft, the perzentage of fish of &
certain size is indicated, as for example, O percent, 5 percent, and 10 percenﬁ.

For conwenlisnce in discuasion, %the beys have been labelled A Bay, B Bay, C Bay,

and D Bay instead of their customary names.

Pt




Let us consider A Bay li;st, the diagrarm shown in the upper lefi-hand
corner. These Tish were taken by rod and reel in June 1943. Notice that
the majority of the fiuh ceaught were betwsen 8 and 13 inches. Skipp *ing the
next diagram and goiﬁg to B Bay as shown in the dilagram in the lower lef{—
hand corper, fish esught iIn the sume month by sporis gear were of aboui the
saxne length as T sh in 4 Bay. As & matter of fact, A and B Bays are continuocus
with ons another and this sizilarity of si z€ couaposition at the same time of
the year would suggest that the fish in A and B Bays are of the sare stock;
tut of course, additional evidence would be nesded to substantiate or cisprove
this hypoinesis. ILet us now look aﬁ the di&grnm st left center of ihe slide:
the sport catch in B Bay during October 193 Notice that most of the fisb
are between 8 and 10 inches, while in Juﬁe of the following year, as shown
in the lower left diagram, f£ish between 10 and 13 inches are in the zajority.
This clearly substazntiates the results obtal 1ed in our tagging experizents,
for the small flsh caught in October are the summer resident stock of isﬁ
less than 3 years old, while the larger fish czught in June cqnsist of soxme of
the rssicent stock which has reachec the age of three, ancd olcer fish which
had moved into the bay in the late fall of 1939 to spawn.

—Going into a different region, C Bay shown in the upper right dlagrams,
we find the sport cateh in Aprii l?Aé took a large percentage of fish less
than 10 inches, which sizes were released by the fyke net fishermen in D Bay
during the same month, as indicated in the lower right disgram. In the

woper right and middle right ciszrams, you may notice two litile symbols close

12
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to the dot—dashk 1line and ithe cagh lins. These zignify the zex of the {ish

measurec. The circle with the cross bessath it iz the lezgib frequency of

" the femsles and the circle with the errow off one side, the length freguency

of tus males. HNotice that in C Bay, femzles were more common in the sport
catch, while in A Bay the fyks net fishermen tﬁok & larger number of zales
than fezales,

Prom cbservations made in both the field and the laboratcry, we have

found 1t expedient to derend on actual zeasurements of fich rather then on

estimates of sizes of fish as reported by the fishermen.

SLIDE 20 - Taxidermist
Too often 10-inch fish loock larger than the rsally ara; and are reported
aé "about one foot long." Cometizes ilie reverse 1s true, and a 10-inch tagzed
fish which is rscaptured a few days after its release is reported es "about
9 inches.®™ That is a ghrinkage of cne. inch in a few days. I dresd to think
whuat the fate of this sarticulur fish wouild be in, say, 2 relatively few months,

if the rate of shrinkage in size were to continue.

SLIDE 21 - Group of %inter Tlounders
Hers is a group ofvuinter flounders from Long Island Sound posed for e
family portrait. From what we have discussed today, what czn we s&y about
this group of £ish? For one thing, they belonz to & loeali-ed stock which
tenés to remain in the general reglon of Long Island Sound maving mors offshore
toward the ocean in the summer and returning to the spawning eres in the Sound

in late fall.
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Ye know that the largest fish is 12 inches leng and 5 yesrs old and

; that the fish in the center is

fu

weighs 2 little less than 3/4 of a poun
11 inches long, 4 years old, and a little over 1/2 pound; the figh at the
bottom. 10 inches long, 4 years old, and 3/8 of a pound; and the two fish
on the left, 9 and 7 inches longz, the larger a 3-year-old seighing 1/4

of & pound and the smaller & l-year—cld weighing 1/8 of & pound. The two
small fish on the right are 5 and 3 inches long; both are young of the
year,énd weigh less than one ocunce apiéce.

From the biologicsl data which have been presented, it has been pos-
sible to draw certair practical conclusions. I will not aitempt to show
how the above bloloygical information has bsern applied in praétice, but
rzther will refur you to a report to Suffolﬁ County, Hew York, published
iast Octebar, in which an increase in sive limit from the legal 6 inchés
to 10 inches was recomcended for certain Long Island bays. The purpose
of this increase in size limit is {0 permit the winter flounder to grow
to a size that mekes it more waluable as a pan fizh snd more desirsble as
a sport fish, thus assuring better utilization of the flounder supply.

It i1s expectzd that as more biological data are collected in the
Xew England and New York aress and more detalled records of catch becaoms
available, the factors responsible for the gfoﬁing scarcity of winter

flounders will be determined =né measures be recommended to assure better

Thanz you, ladies and gentlismen.

SLIDE 22 - Good N¥ight and Good Fishing

Good night and good fishing.
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PEOGRAX FOR FLOUEDER IRVESTIGATIONS, SUFFOLX COUNTY, LOKG ISLAND, M.Y.

by

¥ilton J. Lobell
-~ . dr. hguatlc Blologist
In Charge, Flounder Investigstions, U.S.Buresu of Fisher:‘.ea

Suffolk County directly sccounts for glmost the entire commerciel
catch and for &b leest 78 percent of the sport$ cateh of flounders in Long
lsl&xid ua.ters; For mariy ye&ars, the beys have been fished by coﬁnty resi-~
dents who have looked to the saa'.,fc.ar their livelihood. More reténﬂy,
tourists and spc:t.sae.n‘have becone acguainted with the pleasures afforded
by sali-weter acgling and bheve flocked into your county in ever-incressing
nuabers. The benefit.s of this develcpmeznt ere sppareat. Thousznds of
cdellars are spent ermuelly for bost hire, gesr, bait, t_ransp&rtation,
foéé end lodging, end liquor, which never would be spent in this region.
if you had no fishing o offer. |

Now, let us exsmine more carefnlly thet which we are offering
to the world. Since I am particularly interested in flounders, 1 will
confine =y remerks to thsat species.

| ¥%e must xrow befcre we cen put &Ny work op &n e"ﬁc..ent basis,
Hoat is the cordition of the flounder stock in your wsters? Are flouncers
becoming more &bum‘iant?’ Less stundant? Or sre they just meintaining
themselves? It is common incwledge that the .st.rain of fishing is increas-
ing. Can the populetion stand that strein or has it alrescy begun to
decline due to the intensity of fishing? I sa inclined to egree with the
infornetion given me by men who heve fished in this ;:agion. They say thet
flounders are declining in mumbers. Al any rots, we all agree that the

ehundance nas not incressed.



Bow 2re we going to be sbie to find out whet the comdition of .
the stock 18?7 lt's going to take =1l the cooperstlion we csr get from both
the commerciel cperstors end the sporismen. ¥e are geing to ask themn o
keep simple records of where they fished, how long they actuslly fiahed;
snd bow much or hew meny flszh they é&ught each day. By cemparing tbese
records for severzl ysars, we can determine Jjust whet is bheppening to the
8toCKe

The second part of this program concerns itself with a study of

"~ the fish ithemselves, We would like to snswer this questiont Aire you

dependent on fisk produced elsewhere or céo you produce figh teken in

sisnificent gquantities ocutside of your region? If we ere going to oxpend

tize end money in trylng to build up our supply of figh, we should be
saticfied that our efforts will benefit the fishery in this region. If

the fisherzen ers cetching flounders that are produced in some other region,
it will be neceesary to develop a cocperstive progrem. If your fish ere

caught in large emounts in other sections, you cannct hope for complete

 success unless cooperztion canr be established.

i believe thet we cen, in generel, ssy that your flounders are
zggg problen. Te Eava conducted togging experiments in your weters‘fér
seversl yeers. 1 have here a chart showing raughly.the extent of migraticn
of the fish tegged and whers they were originelly tasgged. By far the grest-
est percentege of these fish :és caught by {ishermen operating in waters

in or immedistely edjoining Suffolk County. In addition, fish from

. Comrnecticut, Messachusetts, and Hhode Island are sveilsble to your fishermen

during the stmmer in the waters between Gardlipera Islend and Block Island.
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The winter flounder problem is compliceted because the populatlon

tends to be split up into & rumber of raciszl groups. ¥ork we beve siready
dope indicstes thet such groups mey be fount in Peconic Bey, in Long Island
Souné, in CGrest South Bey, &rnd possibly in the Shinnecock-¥criches ares. ¥We
know thet the Peconic Bay fisb (which in the summer migra;he seawerd to the
ares between Gerdiners end Hiock Island) aversge considershly larger in sise
then fisn from other regioms. It will be necessery to determine the condition
of the stocks in these bays, to find out ®hat proportion of each is drewn on
by the fisghery, &nd to wmhat extent these groups intermingle.

| A greet desl of tslk is heerd regarding size limits. One must hsve
‘& sound bssis on which to recommend a size limit. This basis must neturelly
include the rate of growth of the fish and the ege it whicik they spewn. I
heve discussed the probability that c¢ifferent waters support groups of flounders
thet grow at different raztes. if this is troe, sisze limits sust be gruged to
euit the corditions of esck ares. We are interested in getiing the meximun
return in pounds of fish without endangering the chaaces for ire future.
If we can do this by removing the fish st 6 inches, sll right. But if the fish
continue to grow rapicly up to 10 inches, it would be foollsh to catch them
gt 6 inches providing that desih by metursi csuses dce.é no.t exceed the ipcresse
in poundage thraug,h growth. Ik other words, we canm_t. a.fforé to waste fisgh,
but pust take into account both the growth rate anddesih rate. #e zust slso
consider the size &t which they spewn. I: the fish speswn at a size below the
size limit, ell well and good; if they spewn sbove f.he minizum size limit,

you'rse cutting your own toroat by setting such & low limit.



I think 1 beve mecde it quite clear that eny sigze restrictions
zmust be bused on biclogicel stucdy in order to be effsctive. Icu sre probebly
wondering hﬁw'we are goirg to find cut &ll these things.

Eo/daubt, you heve hesrc &l one time or snother sbocut the Government
émployee who wes wasting his tize messuring fish and scraping scales to put
irto litile envelupes. Ou the surfece, I snpposé, i1t does sound ;ﬁther kumorous.
Yet, by properly suelysing these dats, we cen snswer the questiona I nave out-
lined. %e cen determine the age from the scales. Knowing the &ge aud the
length or weignt, ie can work cut the rete of growih. By studyiny the spewming
fish, we cen determine the ag§ snd size at spawning. By exssining the data
cn the slze and age of fish tsken by varicus fishing geer, we cen determine
the effact of each type of gear on the populstion. We cen also determine the
cge composition of ibe gtock in each of the racigl groups I heve previcusly
zenticped. This i1l givé us tie information to ascertein whether regicos
such as Long Island Sound suppoft & stock of yourg fisk or whether the fish
there sre slow growing. ‘ : |

You would like Lo kpow now many fish csn Eafely be removed f{rom,
say, Peconic Bey in &ry one sesson. Sc would 1. ¥e heve weys of fioding
out. By tegging s cumhér of fish cecn yeer for severzl years, andé by knowing
the inteﬁsity cf fishizng, wme cen get & gocd apprcxia&;iqn of the propertiorete
spounts of fiah ceught and i what sge they are ceught. 3By workicg ic the
growih rate ané age &t maturity, w»e can srrive &t a figuie which will sssure

us of sufficlent stock to carry the pepulation et a high level.
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For some years, hatcheries have planted flounder fry in Long Island

waters. The part that this ectivity plays in maintainiﬁg the supprly should
be determined. TWe will have ueens available to study the time ané extant of
natnfal spawning. &Alsc, we can devise means to get anvapprcximatiﬁn of the
relative suiviVal of natﬁrallyaspawned eggs end larvae. Helchery plentings can
be tested only by caréfnl experinentation whick will reguire severzl years or.
work. Other factors such &s the disappearance of eelgrass may ﬁave had & |
lerge effect on the survivel of young.

-1 havé,oﬁe praecticel experiment thet mey be frmitful. I refer to
the trensplantetion of young fish. I1f Long Islend Sound or Shinnecock-
‘Moriches supports & stock of fish with & much lower rate of growth then the
Peconics, 1 ‘see no reason why young_fish from those m=ress could not be
"libersted in the Pecomic or Gardipers Bay region. However, let us proceed with
& great deal of caution. Understan’ that we do not intend to rob those other
arees of fish. The only condition that wﬁuld permit the regulsr practice of
transplan$ation would be that these areas were overcromied. Supposing that
we takxe Shinnecock-Mdoriches as en example. 1f we thin out the populstion of
smell fish, thén more food would be available tc those remesining and con-
seguently, tﬁeir total size would more than compensaie for the szall fish
removed. At the same time, the tranSplanted-fisﬁ would heve the benefit of
the richer and less dﬁnéely populsted feeding areas in Peconic and Gardiners
Bays. kemember, that this experiment 1s dependent on = number of factors,
any one of which might render the work useless. But, should the experiment
pan ouni, it meens that thouserds of fish can be added: each year té the Peconic
area without endengering any other aree; in fact, &ll areas would be benefited.

Such work has been .extensively carried out with Borth See flatfish. 1In



Denzsrk, these transplants are mede enrually with sigpsl success.

In closing, 1 wisk to stress one point. - Iou are going to ask,
ngturally: "Enel can we expect-as the resclt of your ysar'g work?®. ¥e cen
give you production statistics, scxe studies on the growih rate, snd ;erhaps
come information cn suitahle size limits. I went o suggest strongly, here,
thst this srogrez be plzoned for atl lg&st three yeers-—longer, if possible..
Given that length of tine, we will beve four sessons for conperison. Our
tegging and transplarnting ézperiments xill be cozplsted, racisl studies and
growth rste studise will be able to furmish us the informetion we desire for
reconmending suiteble sige limite. £11 in =11, &8 sach yeer of the three
goes by, we wlll have zn enhanceé pleture; wherees, one yesr's study, oo

metter how well carried on, will give us ko besis for comperiscn.
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Comments on "mffectiveness of hatchery plants in maintaining the supply of
blackback flounders."”

Iy first general comment on this paper 'is that the style is too terse and
telegraghic. The reader must pore over the tables and graphs =nd make his omn
interpretations. These shounld be incorporated in the text.

The report is in reality in two parts, one dealing with Creat Sputh Bay
and using one method of approach and the other dealing with Boothbay Harbor
and using a gquite differernt method of analysis. The two are not adsguately
separated nor intrcducede.

Tnstead of multiplying imowm qnant:x.’s:.es by 13, 1%, etc., to show the
worst possible picture of hatchery resultis, wou...d be preferable to base
the analysis entirely on actu2l data that can be supported without questicne
In this regard table 1 dees not mdicate that the catches are in thousands of -
.L:I.th

The method used in estimating the total {lounder popnlation of Creat South
Bay from a single tagging experiment of 201 fish is open %o sericus gquestion.
You have taken the 21 percent recovery from each method of fishing as a2 minimum
tag return ignoring erntirely the error invelved. The standard error for 21
percent of 291 fish is 2.4 percent. In other words your return of 21 percent
may be either hizh or low. There is no possible justification for ineressing
this fignre by l* times and 2 times as you have dore. You have apparently
overlooked anoiher fact, that is, that the 21 percent tag recoveries of the
sport fishery came from an estimated catch of 154,000 fish, while the 21 percent
recoveries of the commercial fishery came from a catch of 2‘77,000 figh. This
would indicate extreme variation in returns. Certainly it needs full and
adequate explanation if the data are to be used. Perhaps you have noted that
doubling the 42 percent return from both types of fishing gives an 84 percent
' recovery, which is obviously an umwarranted exaggeration. ,

Cn page 4 you assune that the tagged fish distributed themselves at randem
throughout the populaticn, but 2s mentioned abowe there may be grave doubts
as to whether this holds true. I note that there is no nmention of the size
composition of the tagged fish but I assume that they are the same fish showm
as captured by ctter trawl in Jamuary 1938 (Tige. 2), and the same 291 fish
mentioned in the last paragrath on page 4. If they are the same fish the
“proportion of 204 females to &2 males raises the question as to whether this
mnle is actually representative of the CGreat South Bay popalation. There is
no md:.catlcn a2s to whether this is a sinsle catch or a combination of samples.

Your section 4 om rage 4 and 5 adds nothing to the paper sinee you dis-
regard the material presented as inadeguate and use a 50% sex ratio, and I
would recommend omitiing it enbtirely.



. In section 5 on page 5, you state that ®field observations on blackbacks
during 1940 showed the females to be ripe at 10 inches and over.® Because the
whole report hinges on the relative amount of young produced by natural and
artificial means this statement is wholly inadequate. Your staterent implies
that there is a sharp line at 10 inches beyond which 211 female blackbacks are
reture. Thether 507 or 1004 are mature at 10 inches makes a great difference
in your resulis. You go on to state that, "The commercial caich consists
rrimarily of fish over ten inches, and it is therefore considered that the
entire commercial catch comprises mature females.® Aside from the fact that
approximately half the catch is mmles, your size frequencies in Figure 2 show
this statement to be seriously in error. Agzain you are warping your analysis
to present the worst possible picture of hatchery operations. This whole
section on the proportion of mature femalss reguires both a proper curve for
miurity and a properly weighted size frequency of your population. XNeither
have been presernted.

In section 6 om page 5, you have again fallen into theerror of meking a
‘bald statement of fact without any supporting data. Just how did you determine
that “each female was capabla of producing 413,000 egzs.® that is the relation
between size and woizht of the females and ezg production? Is the total sa=wiihy
~quantity of ezss thst you state 2 female is “canable of producinzg® realized in
hatchery practicse? ITow éid the hatchery determine the nmuber of ezzs? That
crizinal cbservations, if any, did you make on the quantity of eggs in female
blackbacks? Eow many specimens entered into your average and what error was

involved?

In section 8, page 6 the first two paragraphs are out of place as they
discuss results before t.he data on which they are based have been presented.
It is apparent that you have ro data on natural survival of egzse The laboratery
data on survival are at best very sketchy. Tour one jar experiment is unreliable
since you bhave no replicates or ctier means for Judging of its significance.
Certainly you are not justified in using laboratory survival as a measure of
natural survival.

Your paper zives no figures on the total output of fry at Teods Fole, or
what portion of the fry were relsased in Creat South Bay. Perhaps, these
plants were but a very miner part of the operations.

The anal:rsis of the =ffect of hatchery vlants en the steck of blackbacks
in the vicinity of Boothbay Earbor depends almost entirely cn the cateh~per—iyke
tru.l;sr remresenting the abundance of the blackback nopulation. From the very
low tag reccveries o¢btained (page 8) and the fact that only 2 tags were recovered
during 3 fisking seasons by the hatchery, it would appear that the fyke netiing
by the hatchery either took but & tiny proporticn of an sbundant population, or
your conclusion as to the population being non-misratery (based on inadeguate
data) is erronecous. FElther conclusion seriously vitiates your resclts.
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I note that you based your conclusicns on the age of blackbacks at
Boothbay Harbor (top of page 9) on your age analysis L.atle south of Cape Ccde
This may be seriously in error.

Your whole, analysis on page 9 is based on casual inspection of tke data
without any statistical treatments furthermore you have not shown the fry
plants by years so that anyone can form any Jjudgment as to the validity of
your cbservations.

In conclusion, I feel that there are $00 many peoints of imporiones in
reaching your cenclusions, upon which sufficient data are eitkher lacking or
have not been fully or adequately presented, to warrant publication of th
paper. However, the subject is t:!.mly and :.z:wortant and if the material is
availafle, it should merit% further stuldy,.

* Please discuss this entire subaect with ¥r. Herrington and be guided by
kis advice. :
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EYFZCTIVENESS OF HATCHERY PLANTS IN MAINPAINING THE SUFPLY
OF BLACEBACK FLOUBDERS, PSTIUDOPLEURONECTES AMFRICANUS

Alfred Perlmutter, Aquatic Blologlst
United States Department of the Intsrior, Fish and Wildlifa Service

The blackback flounder, Psaudgg;snionecte- amsricanus, suppezjts‘
an extansive commercial snd sport fishery slong the American Atlantic
Coast, particularly in southern New ‘hgla,nd_ and Hew York. The valuse
of ihis highly desirable food fish was recoguized by the United States
Fieh and ¥ildlife Service early in the hlstory af the fishery, and
its nirine hatcharies planted MI blackbucks regularly in an sffort
to saintain a Iarga gupply. Such plants camtinus to the prssant day.
Howeaver, their sffoctivensns in maintsining the auppl;';::n;m.

In the course of investization of the dlackback and blacke
dack fishery by the Pish and ¥ 1dlife Service, 1t mas considered .
essential that the contritmtien of hatchery plants to the supply be
svalnated to determine whether or not areas showing a decline in
abundance of bdlackbacks could be aided by plants of larval blackback.
Becords of blackback larvae-plsating programs wers availabdblae at the
Service's marins hatcheries at Woods Eole, Kassachmastts and Soothbay
Barbor, Maine, and with these as a basis, a study was made of two
arsas of intensive planting activity; namely, Great South 3ay, Jew York,
and the vtcinity' of Boothbay Harbor, Fignre 1. 'ﬁhe effectivenass of
hatchery plants iz maintaining the abundance of blackbacks in Great
South Bay was evaluatsd bf the fcllowing procedurs summarized in
Table 1.

1. XYomber of Zackbacks Caught in Creat South M in
1938 by the Sport Mshery.
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 Hew York State Conservation Deparimant records show a 1538
eatch of 377,000 fish by the Creat South Say sport fishery, (2) p.71.
This figars is lower than the actual mumber of fish caught, siace
blackbacks are taksn by an extensive and séattemd mll-bﬁt flest
comprising doth power and row boats, as well as froam dacks and pisrs,
and ccmplato coverage of catch was not pesaihlo with the anﬂable
’acnities. To conpansate for incomplele eorveraga of the sjport catch

of blackbacks, 1t is sssumed that the actual spart cateh may have desn

<
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11, 13, 13 and 2 times the tabulated catch, or 347,000 fish, 418,000
fish, 485,000 fiah, and J55:,;/.000 f1sh respectively, with the probability
that the lower rather than the higher wvalues more truly represent the
actual pumber of fish ta]nan;

2. Bumber of Blackbacks Cauzht in Great South RBay in
1938 'by the Commercisl Fighery.

Hew York Stgte Conservation Department records show a 1538
catch of 106,700 pounds of fish by the Grsat South Bay commercial
fishery (2), p.68. Conversion of the catch ia pounds to catch 1n mumber
of fisk presents a problem, since availabls length frequency data for
that rur%i%igmpentary with no suplyu of sither fyke and ottar trawl
nstis iz February and no otier trgyl sazples in eiiher larch or ipril,
¥ig. 2. |

To obtain an estimate of the muaber of fish takes by the
comzercial fisheries, the lengih-frequency distridution of dlackdacks
caught by otter trawl during Jenuary, 1938 was u@d %0 da represen~
tative of the total commercial eatch throughout the fishery sesson.
This furnishes a minimum figzure for the number of hhck’bach canght
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since the January length frequsncy shows a greater prepandserance of
| larges fish than frequencies at cther times of the year, and ths largsr
fish being heavier, the muaber of these fish making up the total
catch in pounds wonld be less. The median length of fish in the [ =e
Jarmary sample is 59 w&m; an average welght of
11.1 ounses, (3), p.15. By dividing the total cateh in pounde by the
weight of the median fish, 10,700 by ,u./.ﬂ;"a minimam estimate of the
gusber of blackbacks taken dy the com:rim fighery is obizined equal
to approxzimately 154,000 fish. Ia compensstion for the minizmam figure
obtainsd as well as for possible incomplete coverage of the commercial
cateh of blackbacks, the caleulated rumber of blackdacks caught by
the commercial fishery is increased 11, 12, 13 and 2 times, giving
Tespective valuas of 192,000, 231,000, 269,000, and 308,000 fish.
3. Total Popmlation of Blackbacks Availabdble to the |

Commercial and Sport Fisheries of Great South Bay

in 1938. ’

By means of tagzsing expsriments, 1t s possible to estimate
the total population of blackbacks awvailadble to the commercial and
sport fisheries of Creat South Bay in 1938. Of 291 fish tagged in
January, 1938, recaptures for the yesar were 21 per cent each for the
sport and the commercial fishsries. However, these pércantagﬁ mgt
be 2inimom figures, since it may be expected that some tags will de
lost or overlooksd by fishermen, others may bescoms detached, or some
of the tagged fish may die as a result of tagging operations. To
allow for these possible tag losses, it is assumed thet the actual tag

returns are too low and that they should be 11 times as large, or
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3l1.5 per cent returms, a.nd 2 times as largse, or 42 par oent returns.
Lunning the tagzged fish as distributing themselves at
randos throughout ths blackback pepnlation in Gmt Scath Bay, thea
the percentage tag return and total catch caa be used to evaluate
ths population svallsble to the ‘ﬂ.he_risl, which would be the calom-
lated catch for 100 per c’enﬁ tag recovery. Therefore, using the
actual taz returz wvalue 6f 21 per cent and the assumed greater tag
return of 31.5 per cent and 42 per cent together with the zumber of
fish taken, a total population figurs for 100 per cemt tag returns
is obtained for doth the szporti and commercial fisheries. Istimates
of total popalation are also computed on the bdasis of casch oqnal to
1}, 12 and 2 times the eslculated catch. Subsequent calculations
ez=ploy each of tﬁase popalation walues.

4. Temale Population of Blackdaciks Availadle to the
Commercial and Sport Tisheries of Great South Hay in 1938.

Daring the spawaning pericd, from Yovember thromgh Pesbruary
in Long Island waters, it is possidle to distingaish males frem females
even in green and in gpeat fish by examination of the white undere
surface wvhich is rough {n the males and lm;:th ia the females. This
character is not dependable at other times of the year, since the
roughness of the male is not as promounced as during the spawning
period, and also some of the females show signs of roughness. A
sanple of 291 fish taken by otter trawl iz Creat South Bay during the
1938 spewniag period showeda preponderancs of females Over males and
coasisted of 82 males, 204 females, and 5 unclaselfisd fish. Zowsver,

since accurate sex determinations were not possidle durfag other
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poriods of the year amd in order to obtain the most ccaservative
estimates 0f the female population, it was assumed that females vcem-
prised 50% of the total popnlation. Therefore, the figures obtained
for total population are divided in half to obtain an estimste of the
femnle papnhti.en. |

5. TYemale Spawning Populatien.

Tield observations or blackbacks durlng 1340 showed the

females to be ripe at 10 inches and over. The commerecial catch

consists ‘prinrily of ﬁ:h over ten inchn. and 4t iz therefors consi-

o / ! s

s

dered t.hst the eatire cmcrc.ial catch co-prim matare. £m1e:. This
being se, the utim’csd._. ;’@h population based on the :merzisl satch
is the Same as the tetal fm;lo‘p'opulation based on that cstch.

Howaver, _the. eport catch contains a large gumber of fisk usder tem
inches, fish over ten inches comprising roughly two-thirds of the total
sport catch. is a result, the femals spawning popalation bBused on the
spart catch will de caly two-thirds of the totsl femamls population
Based on that catch. The sum of the femsle spawning population obtalned
hy-nu of the comrcial‘ and sport catches of spawning females is the
total femsle spawning populstion.

5. Potesntial Tgg Production of the Spawning Femle
Poyulation.

Trom ¥oeds Hole Batchery records on egg production for the
period 1919 through 1938, it was dstermined that each female was
capable of producing 413,000 eggs. Mnltiplyimg the total mumber of

ﬁ.g‘h ia the female spawning population by 413,000, the potential egg
produstion is obtained.
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7. Number of Egzs Reaching Eatchery Plant Stage Under
Tifferent Agssumed Survival Values.

Blsckback larvas ars gensrally planted in the stage just
before camplete sbsorption of the yolk sac, (1), Pg.3-313, Mg. A,
Let us sssune that under matural spamnlag ceniitim thero are warying
peroentages of survival of ezgs to that stage, namely:S0, 50, 10, 1,

.1, and .01 psrcent. . 1 '

PY';:T R AR

8. Eelation of Ea,tchery Plaate to Hatural Incremsat ﬁth
Mfferent Eates of Hatural Surviwal to Eatchory Plant

Staga.

According to Joods Hels Hatchery records, the grutu_t. pusber
of fry ever planted ia any one year in Great South hy was 115,604,000
in 1933. If now, this plant is em with the total ausber of
young in Great South Bay computed under the various rates of survival,
together with the mumber plantsd by the hatchery in the peak year of
1932, the percentage contribution of ths hatchery to iha xhnher of
larval blackbacks is obtainsd. \

The results indiato that unless the natural m;:;]:lit‘y to
the blackback larval stage at which plants are made i3 .1 per cent or
ér;tir, the contribution of batchery plants is imsignificsnt. it a
satural survival of 803, hatchery plants would ceatridute .02 to .09
per cent; at SO per cent survival, .03 to .14 per cent; at 10 per cent
survival, .17 to .69>por cent; at 1 per cent survival, 1.7 to 8.5
per cent; and at .1 per cent surviwval, 15 to 41 per cent.

| | Tield experiments on the survival of blackback eggs to the
hatchery plant stage under natural condi tions wers started, but adverse

weather and insdequate facilities terminated them defors completion’
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However, laboratory experiments indicate that such low survivsl to the
osarly larval stage as x1 per cent and /1 psr cent are not 1ihly.
Scots, {4), using ‘blackhcck egzs reeovered from aetul 'bhckhek
spning grmmdu. found that in the laboratory tho lowest nrviul
ebtsinod undar the mnt adnrn tanp-ratn.rc conditim. 10° c., was
3 'par cent, :hila the mﬂiul under mors fuverablo teaperatnre eondi-
tions, 4=15° c., was from 28 to B7 per cent. Surviul of 43 per cent
was ebtained far artiﬁcially-!artiuzed blackdack cggs from inpreg-
nation to the hatchery plant stage in an ezperimnt conductéd by the
‘author. A4 jar containing artiﬁcially—fertuhod bhckhack eggl was |
hpt st a temperaturs ranging from 8° to 13° C. Eatching hegm in
14 aays and a mpls ta.‘:an at this time shond 93 &aad cggz. 45 egg:
Just ready to hatch (1), peg.312, fig. 1, and 23 u-ly hatched fish,
(1). pe.315, fig. a. | /

Using the résﬁltt pbtaincd in the h‘bontery.u indicative
of survival 'u satirs, 1t may be econcluded that hatchery plants are,
at most,of lirited value in maintaining the supply of bhekbaeh in
Great South Day. o |

Another technigue was employed to determine the effectivensss
of batchery plants in maintaining the mpply of blackbacks in the
ﬂc&nity of ﬁeathbay Harbor, ¥aine. The bPulk of ths mthhny Barbor
hatehery plants are returned to tihe waters in the vicizity of the
hatchery, and in this ulni niu. fyks nets are set for capturiag spam
fish for use at the hstehcry. .Becords ars kept of the mumber of mature

| fesale nsh caught, the mhcr of fykes used, and tha interval of tiu
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during which thas fykes are set. The fishing season is rcu.éhly comparable
frem year to year, extending from lats February to ths end of april.
The number of fykes fished in 2 season was variabls in suxber, increaling
gradually from 5 in 1909 to 24 1n 1915 and 88 ia 1925, and from thea
on 85 to 96 nets were used per fishing eeason, Table 2, Figure 3.

| Tagging experiments conducted in the vicinity of Soothbay
Harber in 1939 and 1941 show that the fish are not mgmtory tut remaln
in the general area fished by the hatchcry'trap;.. Farthermors, fow fish
are taken by the sport or commercial fisheries. <Of 297 fish tagged. in
April 1933, only 12 had been recovered by ths e;:d of 1942-—of which 2 .
weres taken By the hatchery. Of 340 fish tageged in 1941, only 8 were
recovered dy the end of 1942,

Since the blacikbacks in the vicinity of the &t&an appsar

to be a Iacaliz;ui popnlat'ian and the commercial and s;ﬁort fisheries
tale rélatively fow flsh, it may be axpected that the effect of the
hatchery plants of larval blackbaciks should de reflacted in fluctua-
tions in ths batchery caich-psr=fyks of mature fuaia blackbacics,
vhich in turn may be e’midé_red as a rough measurs of relative abtune
dance. Bowsver, because of the increase in mumber of fyke nets in the
period from 1509 through 1924, thers is a possibility that gsar compe-
tition may have influenced the catcheper-day. 'marafnro. the catch-

per-day obtained in the period 1909 through 1924 my de considered loss
O & rsotitde A phindanet

reliable than that cbtained in the period from 1925 to 1940, in which N

§ kS

W

the mugder of fyks nets employed was relatively constant.

The hatchery catch of females 4in 1939 and 1941 was comprised
largely of fish from 10 to 15 inches in total langth (unpublished data)

AT ;
- A
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averaging 3 to § yezrs of agu, (3), Table 2. It 1s assumed, therefore,
that these age groups alsc predominated in the hatchery catch in othsr
years for which information is not awailable. Thersfore, hatchery
plants mde thre:, four, and five years previcusly should influsncs
the relativs abundance of maturs female blackbacks taken Dy the hatchery
fykse in any one year. |

A -dhuparison’ of the catcheper-fyke--psr-fishery season of
maturs female blackbacks with the coumbined hatchery plants made thres,
four, and five years previcusly shows litile relationship between the
two; Tsble 3, Figure 4. TYears showing a small catch-per-fyke were
often related t0 the largest plants made three, four, and five years
previcusiy. Tor example, the catch-per-fyke in 1934, 1935, and 1938
was relatively Io;, shile the hatchery plants made three, four, and
five yeaﬁ praviously 4n the periods 192%-1931, 1530-1832, and 1931~
1933 were the highest on record. Similarly, small hatchery plants
were rslated to a relatively high catch-per-fyke, ss for example
hatchery plants made during the periods 1920-1922 and 1917-1919.
Also, spproximately the same sized plant is related to differemt
catches-per-fyka, as for example the catch-per-fyke obtained in 1930,
1931, and 1937, and in 1925, 1926, 1939, 1940, ‘"he apparent lack of
corr_alativcn of hatchery plants with the fluctuations in the catch-per-
fyke in the vicinity of Boothbay Harder, liaine would indieate that
factors other than the hatchery plants are responsidle for major
flustuaticns in abundance and as iz Grsat Scuth Bay, hatchery plants

are, at most, of limited value in maintaining the supply.
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Results obtsined in the above studies indicats that hatchery.
plants of blackback larvae have little, if any, effsot on the popula~
tion of fish available to the fighery. Consequantly, hatchery plants

cannot ds considered as a practical method of maintaining the supply

af blackbacks in areas showing a decline in abundance.

!
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®ARIE / .2%Relative Contribution of Eatchery Flants of
blackback fry Compared to Natural Production,

Long Island—GOrsat Somth Bay

s

mabalated Catch Tabulated Catch Tsbulmted Catch Tabulated Catch ~Tabulated Cateh
Toen Times 1 1/4 Times 1 1/2 Mmes 1 3/4 Times 2
Coma. Sport  Camm. Sport  Comz. Spors  Comm. Sport  Coms.,  SPOrt
' of Tish Caugnt 154 m  1: M7 2m as 29 4s5 e 85
] Populatics 7327 1,334 61§ 1,651 1,099 1,961 1,282 2,311 1,465 2,641
i hnlmoht rmwnn 366 660 488 549 290 641 1,155 ko L&
a 6 -] 549 660 §41 0. T2 8680
,\rtal I'ml; Spﬂ:‘:i:ﬁ e 808’ c50 1,008 1,209 1,411 - 1,612
Potential EggProd'ttion 332,878,000 720 416,304,000 499,317,000 582, 743,000 685, 756,000
Furber of It.ggl'ﬁauch.tnct s -
tebery Plant S ?
5;-3’1'3 Yies ﬂ.‘g 256,302,000 ~=c 333,043,000 299,454, 000 466,194, 000 532, 605,000
Aotual Sag .50 166,439,000, -~ 208,153,000 249, 658,000 291,371, 000 232,878,000
Returns .10 33,288,000, - - 41,630,000 49,933, 000 S8, 274, 000 66,575,000
214 0 3,329,000, =0 4,163, 000 4,993, 000 5,827,000 6,658,000
' .001 233,000,777 4ls, 499,000 583, 000 6665000
Bslatian ¢f Hatchery . .. - .
Flant to Betusel Incre- '~ 77
~ment If Survival to
o Plant S s
T Hatchery m : 0004 <0003 0003 0002 0002
.50 0007 +0006 0008 0004 -0002
.10 .0038 0028 0023 +0020 <0017
.01 0337 / 0271 ~0227 0195 017
4001 2180 .
Xuzbar of Fiab Cengnt 154 2T 1 387 23 418 269 488 208 555
Bota)l Perulatien 408 _es0 510 -,1000 0 TR 1,521 ese 1,541 o7 1,761
Temmle Porulation 244 1440 - 305 550 226 866 427 770 488 880
il ¥ P . 2A4 293 0% ;7 - T8 449 427 514 488 587
Total Female Spawning
Popalation 537 €73 808 541 1,075
Potential Zgg Produs, 221, 781,000 277, 538,000 332,878,000 388,633, 000 443, 975,000
Eumber of Ezgs Remching
Batchery Flant Stage If
Survival ®as .80 177,425,000 220, 023, 000 265, 303, 000 310, 906, 000 355,180, 000,
Actual ZTag .50 110, 890, 000 138,768,000 - 166,439, 000 194, 316, 000 231,987,000
Returns .10 22,178,000 37, 754,000 23,288, 000 * 38,863,000 44,397, 000
Mpes 1 1/2 .01 2,218, 000 2, 775, 000 3,329,000 3,886,000 4,440,000
51.5% 001 222,000 278, 000 . 289, 000 444,000
Relatten of Hatehery
Plant to Hatural Inore=
mant If Survival to
Hatchary Flant Stage was
.80 0007 +0008 +0004 »0004 0003
+50 .0010 .0008 0007 .0006 .0005
210 0053 +0042 0035 .0030 .0026
.01 L0497 .0401 0337 0290 .0255
2001 DA 22944 258X 2297 207
Corxy, Sport . Comm. c Conmp. S c
Faxber of Pisgh Caught 154 27 192 47 2 4as 259 485 308 855
Total Population 367 660 - 4S8 (=3 549 990 641 1,155 [ 1,221
Temale Pepu.l;tiﬂn 183 3 229 4213 275 495 320 57 %6 660
27 275 449
Total Female Spawning ’ = =20 e 8
' Popnlatica 403 504 605 708 806
m i::, quzi 168,435,000 208, 152,000 249,865,000 291, 165, 000 332, 878,000
o ng
Hatchery Blant Stage
I Sorvivel Was .80 133,151,000 186, 522,000 198,892, 000 232,932,000 266, 302,000
Adetuval Tag «50 | 83,219,000 104, 078,000 124, 932, 000 145, 582, 000 166,439,000
Isturns .10 15, 644, 000 20, 815, 00C 24, 986, 000 29,115,000 33, 288, 000
Times 2 .01 1, 664, 000 82,081,080 2,499,000 2,912,000 3,329,000
429 .001 186,000 “208, 00D 280, 000 281, 000 233,000
Relatior of Hatchery
Plart to Natural Incre=
ment If Surviwal to
Hatchery Flant Stage ws
-B0 0009 .0007 0006 0008 0004
.50 .0014 .0011 .0009 0008 .0007
.10 0069 0085 .0046 »0040 +0035
.01 0652 .0528 0444 .0283 .0337
.001 4113 . 2580 .3159 .2850

«2584




CENT

o u
B

40 50

60 70 80

!

G R E A T S
10 20 30 40 5‘0 GP 70 BP
T INLET
- JAN. 1938 &
OTTER TRAWL
N-288
P— ‘\ -
|
| INLET
e MAR.—APR.|1938T
FYKE|
N-380
- o+
|
!
i i AYi
-+ | MAR. 1942
L 4
|
o INLET |
i APR— MAY-JUNE 1938
| , SPORT
: N-199
L -
| INLE
a 1 UG.IJ;O—
1 SHRIMP TRAWL
y N-149
o ! -
-‘ v
INLET
8- NOV. 1840 —
SPOR
N-120
- -
|
|
10 20 30 4  s0 6 80
cC M.
2

. INLET
MAR-APR. 1938
A FYKE |

I INLET
FEB.—MAR. 1940

‘ FYKE ;

| N-484 |

1INLET

JUNE 1940  —
SPORT
N=235

Tig. _2_ Length composition of blaskback csught in Great

South Egy. Hew Tork. Measurements to nsarest hslﬁ-oantim.tar.

Tata smoothed by thrases.



TATIE 2 .-=Total numbsr of blacktback femnales ecanght by £yke nets,
mizber of fyke nets fished, and average rumber of
females per fye; taken from records of the United
States Fish end 7ildlife Service Hatchery, Boothbay
Harbor, de., 1910=40

Total Thmber Tumber Total Ihamber Jmber
Tezr | number of of of females Tear | mmber of of of femzles

females Lykes per fyke females fyires ver fyika
1909 . .. .. 51 « v oo 1925 9,203 38 105
1910 54550 10 5 1926 5,800 as 6o
g1l 4,788 14 2 1927 8,909 95 a3
1912 | 568 |. . JI6/2 .. . %88 1928 9.230 % g6
1013 4,007 13 223 1929 94 oL
101k 4, gs52 18 270 1930 12,798 56 133
1915 3,80 ]. . .20 ... 183 1931 12,572 96 13
1916 5, 45° 24 227 1932 13,077 98 133
1917 7,755 1. . 223 ... 388 1933 12,510 a3 128
1518 g,171 30 272 1934 3,583 35 43
1919 9,20k |, . QM L, ., 5K 1935 b,150 85 4g
1520 6,113 51 120 19% 5,026 85 5Q
1521 6,298 %5 114 1937 3,776 85 A
1922 7,000 |. « S5 ... 323 1938 2,444 g8 28
1923 5, 000 60 g3 1929 2,762 1. . 881 ..., .31
102 6,000 78 T7 19%0 2, . e o 2B

[l Estimated figaure was obtained by averaging the number of

fykes used in thelprecedi‘ng and the following year.
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Total mumber of females oaught, narrow .s0lid bars;
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PASIE 3 .~~Ralationship between Hatchery Plants
of Blackbacks and Eatchery CatchwFere
Eyke: of Femalest United States Tigh
and Wildlife Service Hatchery,
. Boothbay Harbor, Maine, 19051540

v

TRI FLANIS Zi . : B 3 - : ‘ - S
- Famber | Fumber ¥umder Funmber
Years in Years of Tears in Ysars of
Billions Females Billiong Females
193121233 7.9 1936 59 1916=1918 3.0 1921 114
19301932 | 7.8 1935 49 19341926 -~ 869 182¢ 3
1925«1931 745 1934 43 1921-1823 2.8 1926 €6
19281930 6.9 1933 128 19351937 2.8 1 1940 25
1927=1929 .7 1932 133 1920-1922 2.7 1925 105
1926+1928 6.1 1931 131 19361938 - 2B 1941 -
1832-1934 8.1 -] 1937 44 1915-1917 2.2 1920 120
19251927 6.0 1930 133 1837=1939 3.1 1942 -
1924-1926 5.2 1629 o4 1938=-1940 1.5 1943 -
1923-1925 4,8 1828 | 96 1914~1916 1.7 1819 230
1933=1935 4.4 1938 28 1912-1614 1.5 1917 288
1917-1919 3.7 1922 123 16813=1915 1.5 1918 272
1922-1924 3.8 1927 93 1910-1912 1,5 1915 183
19181920 | 3.4 1923 83 1911-1913 1.5 1916 227
191%-1921 3.0 1924 77 1509-1911 1.1 1914 270

[l Actual measured egz production. Hatchery superintendents' estimates: of
mortality from this ezz stage to the planting stage varied from 4 to 12
percent, -
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