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, .. , ., .,. ..... nih 1. 'bat area. 

~, the n"' ,Ml" of I1t.. tbe 'ff1a\tr n ..... 
I. _tal7 ltJdW to the thOal _, ... &1.., _ •• bt,.. Of the 

..., .... " • .-...s. .. 'lb •• tt t. ftadU., eaptuecl'br 1NI&o1t 
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"II 5.mpor\aa\ tlabl .. area_ t •• -~ ... -11'" ... .. 
'-*t lMlui1ac _w.u, Shoal. ott eou.\M,.. ......... "., 
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fill" t1~ S1l Long Iel.Md, '''' YOl1l: .... _t.r 'Ib, 
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1940. p .. US). Maaw' et tb .. e .-.l1e •• I. ... ft_ .,.. ratalaH " 

tb. ancl.... """ Ln .... mal pl'ROUn. fttb .. or 10 l~. 

In l~ ••• \ltUlJ¥ thrown __ -1 ..... aN ...... 1_'1 .... 
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S---...m:n1n.g up, it ba.s 'been e-atabl1shsd th~t L The young 

at the winter flounder in an area are mostly the product at 

local spawning; 2. They rerr.a.in in the shoal .. t.er near the 

shOHS of the ba;;a 3l1d estuaries during the first. :lear of 

lite; 3. As they ~O'ff older. they tend to mova off into 

~acent deeper mter and in the second a..ad third Tean. begin 

tmtaring into the catoeh of the conmercial and sport fisheries. 

I:li"orma.t1on on the distrlo-.ltion of m.::lter flotmdGl"S 

sabject to the cocmereial SDd aport f1sheries was obtained 

prharily 'by' means of tagging e~riments. Samples. of fish 

h'om the catch elf CaIDercW :fishamen or tDkan 'b7 otter trawls 

a.:Ad f'yksa ope1"ated ~ Fish aM "H'ildUt'"e S'emce personnel, were 

mal'kad 'Wi th celluloid d1 Be tags. The techn1que used, . numbel"S 

of.fish tagged, and loe.:U.i ties in -mlcb finh 81"'3 ta&~ will 

not be di9cussed in detail at. the present time. ?nlimimr,r 

infc:m:.t1on on these subjects 1s contained in reports b7 

Lobell, 1939: ?al"llm.tter. 1940, an.d will be described in 

gf'eater detail in a. f'ltve report • 

. In 'Planning the tagging e:periments, a, r.artlc.ula.r effort 

, 
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!faS :nad.a to distribute them as 'Widely as ?osaible thrcn.gbout 

the more important nntsr flOWlder fishing c.roas, as shom in 

?1i~re~. :=xpariments were cOillducted in the Q:-eat South ~. 

Shi.:mecock. and ilol"1chea :9at regions off aQ1~ long Ialand; 

tho \?est.,rn anG ~atcrn Long Island. Sou!',"~ re$1on acoesn1ble to 

the northern !.O~.; I sland and Conn~t1 cut !'i sb.erman; the 

?econie ami Gardinerg 3ay area. a.ceassible to the eastern Long 

Island, Cormeet1C':1t. a.:ld !ihcde Island. flwermen; ?oint Judith. 

:;a.rl"!l.ga:l.sett ?aT, mid Block Island Sound areas aoesas1ble to 

the J1hoda Island figher.nen, and the Nantucket SOWld and Shoal 

a.r5:l.S acee-ssible to t.."la sOttthel"n ~ssaclms5tts fishermen. 

To facilitate a.Il:llysis of the data, the coastal waters 

fr¢nl Hass.:lclrtl.setts to New Janq were divided into nine areas, 

1i'igu.re 2. Area. 1 13 the Jersey C~t; .. \rea 2, Oreat South 3e.7, 

:loric:hes 2a1' al'ld Sh1nnecock :aay on the aouth ahara Qf Long 

Isl..'"l.nd. Ne'l'1 York; .Area. 3, the oceana'!! the eastern ~t of 

tbe sOI1th shore of Long Ialruld, 7lew York; Area 4, Lang lslmd 

3otmd; Area 5. :neck Island Sound including the Peconic ~s 

and Ca.:'d1ners Bay; Area S, ~ett Fq and the waters 

east of Point Judith to ~'la's Vineyal'd; ~rea 7, east of 

;'~..a' s Vineyard, the waters a.bout latltucl:et and .Nantucket 

Shoalst .A:f"ea 8, :Jassa.cl'lu.aetts 3aT; Area. 9, waters off Cape .Aunt 

1;asnacilusstts. Returns from. these experlmenta are ~zed 

in 1rig".l.-e ~. 
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'!he area in which the fish .et's tagged is mmbered zero. 

by- the solid bar and returns in other &l'$aS 'b7 the ha~ched 

bar3. Cut of a total of lO,172 f1sh ~~ in soc.tham Nay 

93.6 per cent 1It'lrs l"eClo"t'erad in the tag area and 4.9 per CEIlt 

be concluded that the wintar floa.ndan in soc.them :ie", England 

aDd ~1ey YOYt! ~ are largely loca.l1zed stocks. kr:i movement 

of t1sh a~ from these bay!! is not a directed d.g%"3t1cn ba.t 

Since 7CWlg -nuts!" flOWlders a~ the :p;-educt of loCal 

spa'mling and the atoekD of adult fish drawn upon by tha sport 
I 

and c~1al fisheries ra:ra1n hlghly localized. 1 t fallows 

tr.at each of theae resid.ent stock9 off'"n the same management 

:possi btli tiCD to nearb7 ccmmnu ties a.s do their clams, oyster, 

1 

i' 
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and scallop rescm.rcea. To get the most out of such Do natu....""al 

clX"!I!jUUi t;r l"EI90Ul"C8. ce:-tain baaie atatlst1cal. and biolog1ea.l 

. '~,..:.,. . . ~ ... 
the nO'll.tld:~r pOJ:nl.at1on, (total catch); 2. '!he effect of 

this drain ttpon the relative si:Z8 of the population. (catoh 

from tho age e~sl t1 on of the stoek and the ca. tch per -ani t 

of effort.) 

-Sueh information can 'be obtained tbrOt1gh well-planned 

lellgth-wei@lt nlatlOJ1Dhip. 111 th these data. as a foundation, 

it 7Ot1ld "be possible to determine the ~ amonnt ot fish 

tilat could be remoTed eo.cb. year fran.8. l()Ca.l atock wi thea. t 

1nJur.r to the atocil: and to neal.a.te the catch accordIngly. 
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~HE FLOUNDER FISHERY, PAST AND PRESEl~ 

By ALFruD PERLMUTTER 

Biologist. Fish and Wildlife Sery~ 

United States DeDartment of the Interior 

The histoT,y 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 bladkbaCk, were unpopular with the average 

consumer. The catch was taken by such gear as traps, hook and line, and 

spears, in many instances while fishing for other kinds of fish. Gradu­

ally, increased consumer demand and accompanying higher prices led to 

increased activity in the blaCkbaCk fishery. Beam trawls, already ex­

tensively used in Europe, were introduced into the American flounder 

fiShery for the first time in 1895 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 coa.st. By 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 batiks. 



Wholesale adoption of the beam and then the otter trawl b,y the 

flounder fishermen led to the discovery of large numbers of flounders 

of species th~t previous~ had been considered rare or were entirely un­

known. Because at the time there was on~ a limited local market for 

yellowtail most of them were discarded at sea. Development of the vessel 

otter trawl fiSher,y working offShore banks led to the introduction of 

three additional species of flounders to the market; namely, lemon sole. 

gray sole and dab. However, most of the catch of the three species of 

flounders was taken incidental~ while other fish were being sought and 

no particular effort was made to develo:p' a fishery for the flounders 

a.lone. 

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 yea,r. 

2 



While Changes in the offShore fiSheries for lemon sole, gray sole 

and dab he,ve 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 roughlyr.estimated at 40,000,000 pounds. Since then the catch 

of blackbaCk has steadily declined to a level of 12,000,000 pounds in 1941. 

Part of the decline in catch of blackback is due to a decrease in their 

abundance. The fact that fewer blackback were available to the fishermen 

further contributed to the decline in catCh by forcing blaCkback fiSher­

men to seek other species of fiSh, particularly ;the yellowtail. 

Fortunately for the fishermen concerned the 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 a few being marketed locally during the winter. About 1935 there de­

veloped a limited year-round market for yellowtail a~d OW 1937 the catCh 

had risen to 20,000,000 pounds valued at $500,000. Both the catch and 

the value remained approximately the same OYer the next two years but b.Y 

1940 the catch had increased to 37,000,000 poUnds and the value to 

$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. 

3 



The mar.ked increase in catCh and value of yellowtail from 1937 to 

1941 is graphically shown in the adjoining figure. The relative importance 

of yellowtail also has increased from 40 percent of the catch and 25 percent 

of the value of all flounder landings in 1937 to 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 keeping log records of current catches and permitting examinatio~ 

of their catCh records for previous years. 
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WI?ITER F"'LOU!IDER STUDIES IN NASSAU COUNTY. NLfi YORK 

In Charge, Flounder Investigations 

Fish and \\IildH.Is Service 

United States Denartment of the Interior 

A report subcitted to the Board of Supervisors ot Nassau County, New lorA, 

JulY' 1941., as part of the study of the 1dnter flounder fishery. of ~Jassa.u 

County conducted by Nassau County in cooperation with the Fish and Wildlife . 

Service. 

During the past year, the study of the winter flounder fishery of 

Nassau County was mainly li:.:ited to western Long Island Sound, which consti-

tutes the ~st important nOu.., .. Kier f'isr!ing area. 

There a....-e two mai..'1 objectives in the study of the lfinter !'lo'mder 

fishery or ';lestern Long Island Sound, 

1. To determine whether-oI'-not the ab-..mdance level of tr..is species is 

being maintained and to develop re::tedial mea5ur~s it overiishing 18 evident. 

2. To determine 'Whether an ine.:-ease in legal size ll;::.it [ram 6 inches 

to 10 L~ches would be or practical v~ue to the fisher.r. 

! 



Little progress ha.s been made in the first of these objectives be-

cause determina.tion of th.e level of abundance of wint.er nounderca.."l be -_. --_ .. -. __ ._-

attained only over a period of years. Further" it will involve procu...-.oing 

detailed reco~ of the amount of catch, the amount or gear fished and 

hOlJ long it took to make the catch. Such intonation is not avaiJ.&ble at 

present, nor i8 there any est.ablished agency that 1:s able to obtain it. 

It is therefore strongly urged tha.t a local system be established for the 

collection of these da.ta since they a...?"€ .tu..?'ld&mental in t..~e study of a 

Yore progree.s ha.s beeil :DAde with the second objective, t.o doter.td.ne 

whether an increase in legal. size lici. t of the 1rl..nter fiounder from 6 

inches to 10 inches would be of practical vaJ..ue to th.e fishe!7. During 

1939" infoI'l:lation wa.sobtai."'l.edon r ..... '1ter flounders in Long Island Sound .. 8 

pa...-t of a. study of winter flounders in Suffolk County waters conducted by 

that county in cooperation with the Fi5h and Wildlife Service. In general" 

an inerease in legal rue limit of winter nounder fro:. 6 inches to 10 

inches was found to be desirable but west.ern Long Island Sound was an ex-

ception. Under suitable circumstances, allowing a fish to grow from t..~e 

legal. size limit of 6 inches to the proposed size l.im1t of 10 inches lea.da 

to considerable gain in weight, for 6-inch fish average less than one-

eighth of a :pound, and IO-inch fish range from three-eighths to one-hal! 

pound. But the proposed increase in size l.i:dt would lead to complete 

destruction of the winter flounder sport. fishery in west-ern Long Island 

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

aTe known to grow more slowly than stocks in other wate!r3 of Long Island. 



However t western Long Island Sound may be important as a spa-wni..."'lg 

ground and nursery area. fo'!" ,r...nter !'launders, .and as such contrib"olte ex-

ter..Bi vely to the support of the ciddle Long Island Sound fishery. For ~ 

that reason. it may' be desirable to protect the western Long Island Sound 

flounders to a larger size. 

To t~t the contribution of the western Long Island Sound =stock to 

the midtUc Lone Island region, tagg-f...ng experiments were carried on oft 

lIatinicock Point near Glen. Cove. Of 353 fish tagged in April ~940J 2;3 

percent or 82 fish were recovered to the present date and of l.4.3 fish 

tagged in April 1941,; 1.4 percent or 20 fish were recovered to the present 

date. All bu-" five ot the fish recovered were taken by the sport fishery 

in or near the vici..""li ty ot tagging. 01' the exceptions two 'Were ca.ught by 

co:.lercial. fishermen, one of! Block Island and the other near Fishers Island 

and the remaining three by sports gear off Northport, Port Jeffe-rson, and 

R,r-e. While it is possible t.hat a.s the fish become oJAer and larger jt.fl..at; 

more will 1:.0'Te to the middle Long Island region, present return:. from 

tageing experiments indicate litt.le movement in tha.t direction o!fish lO 

inches or less in size. • Consequen,tly, protecting fish to 10 inches in 

length in western tong Island Sound would contribute little to the stock in 

middle Long Island Sound. 

Therefore, since fran past observations it was shown that an inc~ase 

in the size 11~it of winter fiounder in western Long Island Sound from. 6 

, inches to 10 inches would lead to a eerious curtailment ot the. B?ort fishery 
-f '" , .... 

and because recent evidence indicates but slight contribution :or this stock 

to other a.reaa, it is recommended that. the 6-i.nch sizB limit be ma.i.nta.ined 
...... <. 

!nthe western Long 181&nd Sound region. The result.s a..rf1r.:l a previous 

recommendation. 



.. .:-
O.K. card and copy of publication to 

. "- .. '";. _. ___ Washingto~ on U/18/41 
} '. 

1,<.-,,"'_' U, v ' . . /2,' 

v .. ,r ),~ . .. tl,...- - "_ .t ... :.:...'. :..- ~_:_ :. 

"" ' ._~< .. 4_ ... 1'--:J--~"d-2--?_.." tt -;; .. '- " ; 

Biol.og:Lat., l:i5h and tiUcll.i!e SerTic.e 

United States Depart:act of the Inter1.or 

<_ •• __ M.' _-' ___ ""'~_" 

In 1905, the fint lew Eagland otter 'trawler t:dedita hand at otf-

.Ba.:lk and South Chamlel. B;r 1913, f'i YO other boats had joined the fishel7' 

~ ~ aDd the nee~ bas been gl"OWing .teadUy- since. A4110Dg' the new kinds of fish 

caught bT tho •• early boat.. 1fU one that had. the general appea..ranc~ of & 

g1ant bl&ckback. Becauae o£ ita 7.uowiah col.or., it. was called. ~em.on sole. 

In t:iae the lemon sole beCUUI a common specio. in the market ami 
. ~ 

brought • higher price than the blackba.ck. \1h:Ue origir.ail:r the term l.e:Ion 
// 

8Ol.e bad. applied onl.y to tbo8e giant ,-allow-tinged t~ounder. trom Georgu 

rwta 0= the auumption that lemon $O~e are l.&rge blacltbaelaJ. But. there 1. 

& pC~cdbiUt7 that the l.er.eoD 801. and black'back are di3tinct k:1nda of fie 

aDd tha.t a blackback cu. never grow up to bacom. & lemon eol4lh It thi.a ia 

8eftral. aethoda are beinc uae4 to detemiDe whether or !lOt the lemon sole 18 

-rel.7 & large blacltback or a 8eparat.e -.pec.irta Q~ !1&!4 
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One mBtho4 of approach to the prob~em is determination of differences 

1.n the number of scales, f:ln rqs and vertebrae (segments or the backbone) 

between fish inshore and on Georges Bank. Pre} 1 m; na,..,. stuctr indicates 

differences between the lemon sele astound OD Georg'ss BalJk and blac.khacka 

of similar size found inshore along the coast. Anot.her Dethod of approach 

is through ta.gging experiments. 1IoVement 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 is nothing more than large blackbacks. 

To tag blackbaeks~ celluloid disca, 1/2 inch in diameter, one red .. the 

other 1Jhite6 are attached by means of a pure mclde pin in the region just 

back of the head ot the fish. A. ... bite disc is placed on the black side ot 

the fish and a red disc on the white side. By recording the number on the 

disc and the date and pJ.ace the fish 1RL8 released and compariIlg these notes 

nth information on the pl.&Ce and date o£ recapture of the aa.m.e muabered 

fish, it is possible to determine movement and amount of mixing ot stocks 

or fish. 

In a. recent experiment~ 495 blackbacks from the catch or the Nantucket 

dragger Ebenezer were tagged. 'theJl' were relea.eed in the vicinity- of Dil­

berr,1 Shoal, 10 Dilea ESE ot Great Point Lisilt, Iantucket. The resul.ts of 

the tagging experimen1; will. ahow whether blaclcback8 on DUberry" Shoal lDO'V'e 

oftahore to Georges Bank and are eaught there as larger fish, the so-c.alled 

lemon 801e" or .. hether the;,. move inahore and are mere17 another local stock 

~ blackbac:l(il. 

It is plaaned to tag fish oU 5&ntucket~ Cape Cod and Georges Bank to 

obtain further 1.ntonaat1on on the relationahip of the blackback and lemon 

l!Jole~ 



FIGURE .-Tagging bla.ckbaeka. 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 bead by means of a 

pure nickel pin. After measuring the fish on the raJ.e 

shown 11'1 the foreground the number and size o-r the fish 

are listed in a. record book. 
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~z1nds Q~ £1ab. 'Oecslso ·of ita nat bodiT s=l the a...~t c4 both ~ 

on the SUilO- aids !4 the hGad. the "lIinter :fl~ is ee'te.."'1 comu3ad ~th 

tlt:uDder and the flut:e a:"e U o:x:e ortds=t. :aotll the ~er f'lour¥i~:, a.rd 

tl1a flu1.:s b....-reOZlQ side :tlitG elld the other side colored. 
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catch is unknown since no r~...o:'d.saf this a.ctirttyare kept •. However. we 

do know that the commercial catch fo·%' 1938. the last year for which records 

are available, was oval" lS! million potmda. 

trh11a the sport f'1 sbsr;y for Winter flcnmdel" 1s directly important 

bec=.s. a. large lmmber of the fish ca:a.g}lt a:re utilized for foca, the real 

value C£ the f1shs17 is 8ll 1nd1rect one. 

SLIDE 3 - All n sh1ng About B1m 

seasons of the;yaar when in other species are biting. ~almorat flounder 

fishing lainaxpansi'V8 and eVerywhere accessible; conseqa.entq, a greatsr 

l11.1.mbe1" a£ people are able to enJOT this recreation. 

~ mnter fla=dsl" ie wid.eq distribu.ted 1n bqs a:l.d. es1ri1al1." from 

Maine to Be" Jeraq. 

SLIDE 4 - Gloucester 
North 

Bere we see a. reg10Ii r4 Cape Cod nt)ted for ita nO'llllder :rlshi:=e. .All 

through ~ .An1squam ihver am aro1md Gloucester ?al' a.s far- a.s the breakwater 

at Eastern Point, 1'lCJWlders rm:v be readily ca:ngbt. 
\ 

SLIDES - :Long Islam. 

Gol%1g fu.:'ther south to the Ngion 0:£ ~ Island, New Yom. ft tiM 

western Long Island SouDd, Great South ~, Moriches l:e;y, SbirlDBcock ~ 

and t.he Peconic :Bays, all ie-vonte .flOUllder fishing a.reas. Also to be 
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considal"Gd 19 tho r~:t1c !aVO%" cl Cmmeet1eut c.m the ~t Salt 2?cm:l of 

ibode lsu.m. 

C\.S \1611 as ~ of other ph-...cen eqaally f ;;ovored 'tr! i'l.cunder 

flsh~ plaCUB uhicil some oZ 7GU m!~ have fished anrl gun readily locate 

on this~. 

Depe~ on theloeal1~~. wtnt02' !lomdan ern CO-.~ fished for 

from o~ !.'l:.d ~tm bo.."l.:.i3, !'O'".IIboata, Mni;:m ~fgt Cocl:s • 

. ~'::~1-~~ ~2oats 

ITare 1s a U-viOlp ~ ~ am po:t;r xt:.t$ !'1 ''It,i-nt; 1:1 0.."lG a: the ~ 

I~ ~s. o.:-~ o~ts. as ~he ~.r,1O ~llEnl. U3 e:uailu.~lQ t." ~' f1~ 

~ 1s ml""'~ to "f)a:I a. ft:i.'N of 1'l"OQ 1:; to 2 dolla..~. :Jla Ce:lts ::.., otten of 

5ize t...~ open boatlil. ~t:lY catar to pdWJ.ta ;sZ"tlos of, t:em e~lt to t!1GIVG 

~ople =xl are h1red I:w the d:J;; at a P4"ice ~ :roo 15 to 25 d.olhn. 

~E 8 - a,wooet am ~ E'ls~ 

~C.tD are SV(w'U 00:"0 enensivG~ uaad. than ~ or charter OO&~S in 

flall1ng for mnter !l~r. :Rowboats::::E!3 be rentoud U)- ~'te dt::;J Ol" ~ of 

a d.q at e cos, o:t ft'Om 50 cents to one dollta-. ,;;tt~ v.d01t1ons.l rba:.-ga ~ 50 

cents is cale tor tocl..~ the »s.t to and froo the tishiDg ~ or fot" the 

ver,; ~. pe.-tlcnl<J:ly dn...-1ng 1"a~ ~ ~-eh ~ it 1s 0. Git too cold. 

to ram1n ~1'Ve 1:1 a. boat for aa;; ~...h ot t1~. 

~a1" the method u3ed in t1!,l;~1 ~-:; -Io:- !1co.md.ors. the amO'tl.~t o£ 

onJ~t 3Di ~ti= recGivad by ~l"lS fl3har:asn e.~ =t be ~ in dolla:-s 





DiZ::. 
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means of flOUDder d--.;:.gs. To prevent tmdus iIljU1'7 to the fish used for 

tha board. T'ae 1'11113 is ma...~ off in 'Wlitlil o-r ha.lt'-ca~t~twrs. !'ivG ot cich 
flush 

e~ ana ill.al. E3.ch £ish is meesured· by pl&ei!l€ its sjlQu:'£!agains; the upright 

consiateof t'o'10 cellu.loid. disk~, one-half i~'lt in d.1~tor. ons wh.i!a a:ntl tho 
one 

other red. pla~ on each side of the .fish in the :posi tioll .fast bne'!: of the 
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SLIDE 19 - Length Frequencies 

To put the information on si~s of fish into a for.m which perrrits 

iI:::nedia te and eas-,{ analysis ~ we resort. to latl~..h-fre"iuency diag:r:--lJlls. Lengtb-

frequency diagrn::::ls are not used exclusively by the fisheries biologist, 

but are standard tools in other sciences. They are si.::lply a method of 

gra.phically showing the nu::lber of indi vidu.<llB or thinzn L'1 a .gi van grollp 

tha t fall in to certain size classes. 

Let rr:e point out socs practical. concluslons which :r!8.y be dr(l~m from the 

series of winter flounder length freq~encies on this slido. On the lower 

horizont..'l.l line, the size of the fi~ h:l.S been indica.ted in l.."lcncs, st.?..-ting 
/ 

wi th 4 inches and goi..'1g to 14 inches in the ciagrc.n-.,s to the left; and starting 

wi th L~ inches and going to 13 inches i.."1 the diagr",:;.s to the right. For t~e 

benefit of you Who would,rather think of winter flounder in te~s of pounds, 

the appro:x1'nc<>te weight of e~ch size of fish has been placed. in the upper 

right.-h.l;md corner. 

Fish of 6 inches avera6e a little over 1/16 of a pound 

Fish of 8 inches So little over 3/16 of Ii pound 

10 inches a little over 6/16 of a pound 

12 inches less t.~all 3/4 ::ii" a pO"J.nd 

14 inches over 1 pound 

16 inches 10:3s them 1-3/4 pound 

On the vertir-al l1.").e to the extreme left l' the percen tags of fish of a. 

certain size is indicated, a.s for example, 0 p.ercent, 5 percent, a..."'ld IJ ~)erc6nt. 

For convenience in tii.3cu.ssion~ the bays have been labelled A Bay, B Bay, C Ba.], 

and D Bay instead. of their customar:l names. 

II 



Let us cO::1sider A. Bay first, the diagr::u:: shown i.."l. the upper left-hand 

carner. These fish were t.ak.e."'l by rod and reel in June 1940. Notice that 

the cajor1ty of th.e fiiJh caught were between 8 and 13 inches. Skipping the 

next dia.gram and going to B Bay as .shcven in the diagram 'ill the l.o'Vter left-

hand corner, fish caught h'1 the sl.ll!!e :::.onth by sports gear were of about the 

same length as fisb. in Pr. Bay. As a ::atter of fact, A and 13 Bays are continuous 

~itb one another anci this s~ilnrity of ~i~e co~position at ~~e S~~ ti~e of 

the year ~ould ::-.-uggest t..~at tte fish in A. a..."ld B Bays ara 0f t..'J.e sa::e stock; 

!:. ... .It of course, additio.nal evidence would be needed to substa...'"1tiate or d.isprove 

Let us nol'> look at the diagratl ~"-t left ccn tar of slide: 

the sport catch in 13 Bay ~xr~~g October 1939. Notice t~at ~ast of the fish 

<i.re betwean 8 a...'ld 10 inches, ... ,hile in June of the folloui-ng year, as shown 

in the lower left c.io.grmn, fish bet-neen 10 and 13 inches are in the :wjarit-.r. 

This clear~y b'Uostantlate;:; t.'le result::i obtained in our tagging experi:::ents,. 

for the scalJ. fi~!J. caught. in October are the Sllm!!ler re~Jident. stock of fish 

less than 3 years old, while the larger fish ca.'Ught in June consist of some of 

the resident st.ock which has reached the age of three, and oleer fi~h ~hich 

had noved into the bey in the late fall of 1939 to spawn. 

Going into a differe.."lt region, C Bay sbo-wn in the U??6r riGht dia;;r:.l::l, 

we find. the sport. catcb in April 1940 took a large percentage of fish less 

than 10 inches, which sl~es were released by the fyke net rishel~eD in D Bay 

d.uring the s!!.Qe :nontil, s.a ind.ica ted in the lower riGht diagram. In the 

upper right und middle right dia~ams, you =ay notice two little s)~bols close 

12 



to ti:e dot-dash line ane. the dash line. These signify the sex of t:,e fish 

mea.sured. The circle with the ero::;;:> beneath it is the le!lbth frequency or 

the fe.::lales and the circle wit...~ the arrow aif one side, the len!;th i'r6'-{uenc;f 

of t:ne !:'x.les. Notice that in C Bay, fer:'.ues were ~-ore CO!J:!r..1on in the sport 

ca:tc:h, while in A Bay the. fyks net fi:3nerm.en took eo larger nUlJoer of tales 

th31l fe::;:.["-uss. 

From observations cads in both the field and the labora tor.!, we have 

found it expec.ie!lt to de;:,end on actual ::easur6!ilent,s of fish rather than on 

est~':18tes of sizes of fish u.s reported by the fi:::;her:len. 

SLIDE 20 - 7axidercist 

Too often lD-inch fish look larger than the really are, and are reported 

as nabo~t one foot long. n SometL:.:les tllc reverse is tr.le, a.."ld a lJ-i.."lch tagged 

fish Which is reca?tured a few days after its release is reported as "about 

9 inches. ft That is a Shrinkage of one. inch in a few days. I ci.~ad to think 

what. the fate of t.b.i.5 part.icul1>.r fish waul::: be in, say, a. relatively few months, 

if ~~e rate of ihrinkage in si~e were to continue. 

SLIDE 21 - Group of ~inter Flounders 

Here is a group of winter flounders from Long Iz1c.nd Sound posed for a 

family portrn.it. Fro:J li1b.at. we have discussed today, what Cml I'Ie say about 
\ 

this group of fi:>h? For one thL'1g,. they belong to a locn.11,-ed stock which. 

tends to rem.."Lin in the gener~d region of Long Island Gou.'1d mor...ng mora offshore 

toward t.'1e ocean in the Sl'C-'e!" a..."1ci returning to the spam::ing area in the 20und 

in la.te fall. 
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!le ~"loW Ulat the l:l.rgest fish is 12 inche3 leng a.nG 5 years old and 

~eighs a little 1853 than 3/4 of a pound; that the fish in ~~e oenter is 

II inches long, 4 years old, and 9.. little over 1/2. pound; the fish at the 

bottom, 10 inchea long, 4 years old, and 3/8 of a pound; and the two. iish 

on the left, 9 and 7 inches long, the 'larger a 3-year-old ~eighing 1/4 

of a. po.und and th.e sr:laller a l-year-alcl "eighing l/e of a pound. The two 

soall fish on the right are 5 and 3 inches lone; both are YOU-"lg of tile 

year wld weigh less ~~an one ounce apiece. 

From the biologic~l data which have been presented, it has been pos­

sible to. draw certain practical conclusions. I will not attempt to show 

how the above biolo~;ical infornation he.s b.,en applied in practice, but 

l~~~er will refer you to a report to Suffolk County, New York, published 

L:l.st October, i.:l which 3-"1 increase in size li::Ii t froD. the legal 6 inch~s 

to 10 inches was recom=:.ended for certain Long Island bays. The purpose 

of this increase in size limit is to ?ermi~ ~~e winter f~ounder to grow 

to a size tp~t ~Jcea it nore valuable as a ?Sn ri~ ~ci more desirable as 

a sport fish, thus assuring better utilization of the flounder su?p1y. 

It is expected that as $Ore biological dat.."1. are collected in the 

New England nnd New York areas and tiora detaUed records of catch become 

a.vailable, the i"actors res?onsib1e for the growing scarcity of winter 

fiounders will be aetermi.l'lt.1Ci ~<i tles.sures be recomn:andea to assure better 

fishing. 

Tr..ank you, le..dies and gentlenen. 

SLIDE 22 - Good Night a.nd Good Fishing 

Good night and geod fishing. 
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PF.DG1W1 lOR FLOUNDER INVESnGAUons; StlFFOl..K COUNTI, LON-G ISLAND, N. I. 

JIll ton J__ Lobell 
. Jr. Aquat1c Biologist 

In Charge, .Flounder Investigations, U.S.Bureau of" Fisheries 

Suffolk County cirectly accounts fvr almost the entire commercial 

catch and tor at least 75 percent. of' t..~e sporta catch of f"lounders in long 

Island waters. For ::u1Il7 years~ the be.ys have been. fished, b,r county resl-

dents who have looked to the sea for their II velihood.. llora recently I 

tourist.s and sport.saen h.&ve beco~e acqWi.int.eci iii th the pleasures e.rforded 

by sal t.-water ar:g1ing and b.e..ve fl.ccked into your county in ever-increasing 

dollars ere speo.t. ennllslly for boat. hire. gear, bait.,. transportation, 

rood 5LG lodging, Mld licr..lcr, which never would·be spent in t.b.is region 

if you. luJd DC. fishing to effer. 

to the 'World. Since I 1m particularly interested in nautlders~ 1 ldll 

confine.my remarb to that species. 

Ie ~ kJ:lowbefcre we can pu-t a.Il1' work en !U'l efficient basis, 

nh.e.t 1s the com! tio.n of the neunder stock' in your waters? ire f'launcers 

thems.elves'? It is coz::o.n 1mcw.ledge t.b.at. the .train. of fiabillg is increas-

ing. Can the popula.tion st&nd that strain. or has 1 t el.reS;dj be£UIl to 

c.ecliIl8 due t.o the intensi t;y of fi mingt ..1 u inc1j ned to &.gree. with the 

\ \ 

~' 
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How ere we going to be able to rim out .. hat the conci! tion of 

the stock is? It' s going to take all the COOpere.tJ.OIl we C~ get from both 

me cQ:::)sreial opere. tors IUld the sportgen. lie are going to ask thea tc 

keep simple records or . Cere tb.ey fished, how long the)" actusll7 fished., 

~r~ hOlt l:l.l.ch or nOli ~. f1:;h they c!'.ugh. t each day. By cOMparing these 

records for severu ye6r8, lie call determine just whet is happening to the 

stock. 

Tne secoDd part of tbi:1 progr&m concerns itself with a study of 

the !i~ tile:!lse1ve5. We 1roul.d like to :r.nSTler this question: . Are ]OU 

dependent. on fish produced elsewhere or do you produce fiatt tden in 

significant. quantities outside of yaor region? Ii' we are going to oxpe:d 

tize and QOney in trying to build up om- suppl;r of f1£.h, ';fa should be 

fJatid'ied that our e£fort.s rl.ll benefit the fishery in this region. If 

the fi5h.er:en are ce.t.ching rlOUDders that are produced in some other region, 

1 t ldll be necessary to devuop b. cooperati va program. It' yotir fish e.re 

caugh t in large ~unt.s in other sections, you cannot hope for complete 

success unless cooperation can be established. 

1 believe that lie cen, in generel, say t.."mt lour nounaere are 

;ypu problem. .We have conducted to.ggine exper11l1ents in your nters for 

severcl. years. 1 haTe here a chart showing roughly t.~e extent. of tdgrat10n 

of the fish tagged and .. here they were origiD&lly tagged. By far the great­

est. percentage of these l'ish was caught by !1sher=en operat.ing in waters 

ill or 1:=ediate1y adjoining Suf'folk County. In addition, fish from. 

COt:necticut, Uass8.chuaett.s, and Rhode lsltuld are available to your fisher:en 

during the a=mer in the waters between GUtiiner3 l~ and Block Iel.amI.. 



I 
-5-

The winter flounder problem 1s complies.ted because the population 

t.eIld.p to be- split up into &. number of racial gro~a. Work we have already 

done iodicat.es that. such groups may be fo~ in Peconic BeyJ in Long Island 

Sowui7 in Great. South &1, and poaai bl)'" in the Sh1rmec.ock-iloricllee area.. lie 

blow that the Peconic Bay fish (which 1D. the SWIltler ::1grate seaward to the 

area betweerl Gard1.ners and Block luand) average cOIWiderably l.arger in sise 

than fish from other regions. It rl.ll be necessary to determine th.e COIltll tion 

of t.he stocits :in these bays, to find out whAt propartion Qf es.ch is are-1m on 

by tJ:le fisheI7, 6lld to what. extent these groUp5 intenz:1.ngle. 

A gl"e&t deal. of ta.lk is heard regardir.g size l.,iaU. t.s. One lmlst baYe 

a scwxl ~siG OIl which. to rec01IGilf1nct a aize limit. 'fhis basis must natllre.ll;r 

include the nt.e of growth of the fish and the age at which theY' Sp&lm. I 

have discussed ttle proba.Qil1ty that cti.!'ferent 1l"e.ters support groups of ncnmders 

that grow a.t. d.1!'1'ere.nt. rates. If this i8 true, size lim ts must be gauged to 

e:u1 t the cotldi tiOllS of each area.. We are iJlterestec in getting the u:d.1lU1l 

return in pounds of !ieb without endang-er.iD.g the cnances' for tlle fUture. 

If we CZUl do tb.is by removing the fish at- 6 iLl.ches, all right. Ba.t if' the fish 

continue to grow rapial.y up to 10 inches, it. would be foolish to catch them 

at 6 incbes 'providing that detdh by- natural CEillsea does not exceed the increase 

in po~d&&e through growth. In OUler woI'da, lie CeJmOt afford to .nete fish, 

but JlUst. take into aQ.Co1lllt. both the growth rate e.nd dBel.h rate. Ie EUSt. also 

consider t.b.e size at wb1c:b. they spawn. I!' the fish spa-1m at a. sis. below the 

size limit, ell. welJ. Q.llC good; if they SPfi1m &Cove the IlizUmum use limit, 

you t re cut"t:i.Dg ,.our Olm tnroa t by setting mch. a low: llm1 t.. 
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I think 1 hEve made it qui~e clear that any size restrictions 

must be based 011 biologicel study in order to be e!'fective. lou are probably 

wondering how .e are goiZlg to fi nd ou ~ W these things. 

no doubt .. you have heard at. one time or e.llCtherabout the Goverr.::umt 

ettployee who wes wuting his ti:le measuring fish and :scraping settles to put. 

l::to lit-Ue eLlvelopes. Ou tb.e ~:fe.ce, I suppose, 1 t dOBS sound rather h:umorous. 

let, by properly ti.llf!l.ysing t.b.ese da.ta, .. e Cell aDswer the questions I nave out­

lined. ~e Ctlll determine the age tram the scales. Knonng the age aod the 

length or iieight., we can work out. the rate of growth- .By studyint: the s?&wning 

fish, lil: un de"te~ the a.ge and size at spawIiing. Sy examining the data 

en the 1ii~~ e.tJ.d age of fish taken by varioue fishing gear 1 we can det.ermine 

the effact of each t.ype of geer.r on the popuJ.&t.1on. ;)e CSD. also cieter=.i.ne the 

e;.ge cO&pClsi tiOD of the :rtoc.k. ill each of the racial groups I have previcu51y 

;::.entionecl. 'this d.ll give us ~e iuformati.on to ascertain lI'lietber regions 

such a.s l.ong I~la.Dd SoUIld. support e. stock. of young fish or whether the fish 

there are slow growing. 

Iou would like to know ho. ~y fish can safely be ~ved from, 

ss::/, Peconic Bey in cr.y one season. So "ould 1. Tie have lt67B of fi.Dding 

out. 81 tagging !I. ::umber ot: i'ish t:a.cil year for fj8verel yeo.rs~ and by knonng 

the intellsi t.y of riehi~g~ lte e&c. get. Ii goc.c. &.ppro~aUon or the proportionate 

amounts of fi~ caugllt. &r1C at .. hat age they are caught.. By workiq in the 

growth rai.e ~ age at mat.urity, .e can arrive at a figure which will U5Ure 

u.s of sufflc1ellt. vtock to carry the population at a .high level. 
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For some years, hatcheries have ~l8Ilted nou:cder fr:r i~Long lsls.nd 

waters. The part t.b.at tr.is activity plays in maintaining the supply should 

be determined. lie will have r.aeaJilS e:va.ilable to study the time a.nC: extent ot' 

IUitural spawning. Also, we can devise neans to get aD approx:i.mation of the 

rels. ti ve survival of na:turally-spawned eggs and larvae. He tchery ple.nting5 can 

be tested. only by careful experimentation which 1d.ll require several years of 

work. Other factors such as the disappearance of eelgrass may have had a 

large effect on the survive.l of young. 

I have. one pre.ctical experiment that may be frui t!ul. I refer to 

tone 'tor&llSplant.e.tion of young fish. If Long Island Soum or Shilmeeock­

rioriches supports a. stock of fish with a I:lUch lower rate of growth thEn the 

Pecon1cs, I 'see no reason why young fish from those areas could not be 

liberated in the Peconic or Ge.rdiners Bay region. However ~ let us proceed .. 1 th 

a great deal of caution.. Underst~ that we do not intend to rob those other 

areas of fish. The oull" conci1 tion tilat would permit the regulD' practice of 

transplantation would be th8.t tbe~eare6.s .ere overeradErl. Supposing that 

.e taLe Shilll1eeock-ilorlches as an exampJ.e. If we thin ou.t the population. of 

small fish, then more food floulci be available to those remaining and con­

se~u:elltl7, their to.tal size lVould more than compensate tor the Sl::all fish 

removed.. At the same tille, the tranSplanted fish would have the benefit of 

the richer and less :iensely popuJ..a:ted feeding areas in Peconic and Gardiners 

Bays.. B.el:lember, that this experiment is dependant on a nm.ber of factors,. 

tmy one of which might render the work ~ess. But, should the experiment 

pan out,. it mea~5 that thousands of fi.sh can be added· each year to the PecOniC 

area without elldB..llgering a;;;q other area; in fact, all areas would be bene!i ted. 

Such work has been extensively carried out with liorth Sea flatfish. In 
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D~k, these transplants are made ancu~1;1 with signal success. 

In closing" 1 wish. t.o stress one point. - Iou ,are going to ask, 

naturally: "Tnat ean we expect e.s tb.e reStilt of your rsar's .ork?-. ,We can 
\ 

give yoo. production stRtifitics, ~C!:ilC ~clie.e 'in t.hti g.t"Ol'itll rate, and perb.t:.ps 

come informaUon en sui table size lim! ts. I Wb.,nt to suggest strongly I here, 

t,\;at this :;:rogrem be plzJ,nned ['or a.t least three 'y&ers-longer, i1' possible. ' 

Gi Vtln ttat length of time, we rill have four see-SOIlS rOI" eompe.riscn. Our 

g,:'Olfth rste stud1Q~ \rill be a.ble to fu!":ll:li. us tile lll!ormaUon we desire for 

mstter ho~ well carried on, ~i1l give us no b&~is for co~p&rison. 
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COID!:lent s on n5ffecti -veness of hatchery pla.."l ts in maintai.lli.ng the supply of 
blackback flounders. II 

Iq £irst general canment on this ptp6r 'is that the style is too terse and 
telegraphic. The reader must pore over the tables and graphs ?ncl :-.ake r..i.s own 
interpretations. These should be incorporated in the text. 

The report is in reality in two parts~ one dealing with Great SInltb Bay 
and using one met..'-lod of approach ,and the other dealing with Boothbay Ha.rl>ar 
and using a q'J.ite different oethod of analysis. The tiro are not adequ."!teJ;y 
sep~rated nor introduced. 

Instead of multiplying known quantities by l~, It, etc., to shew the 
worst possible picture of batcheryresults,.it would be prei'erable to base 
the analysis entirely on actU2.l data that can be supported witb out question. 
In t.lU.s regard table 1 does not indicate that the catches are in t.l'lousands of 
fish. 

The method used in estiDati.ng tLe total. fio-.m:ler popnlatian of Great South 
Bay i'ro~ a single tagging exper:im.ent of 291 fish is open to sericra.s question. 
You have taken the 2l. percent recover;, from e;;;ch method of .fishing as a trini-'!'!'!'lm 
tag return igno::-ing entirely the error involved. '!he standard error for 2l 
percent of 291 fish is 2.4 percent. In other lI'Ol"ds :rOUT return of 21 percent 
may be ei t:1Srhish or low. 'I'here is no poss:ihle justification for increa.sing 
thisfigttre by It t:imes and. 2 ti.ues as y-ou ha-ve done. YOIlha~ apparently 
overlooked anoiher fact, that is, tbat the 21 percent tag recoveries of the 
sport .fishery cmr.e from an estimated catch o£ 1541000 fishlJ while the 21 ,ercent 
recoveries of the commercial fishery came from a catch o:f 277 ~OOO fish. This 
would indicate extreme 'Variation in returns. Certainly it needs full and 
adequate explanation if' the data are to '.:>e used.. Perhaps you haw noted that 
doubli.."lg the 42 percent return f'rom both types of fishing giws em 84:percerrt 
recowry, which jz' obviously an UII'L"rctI"I"aed exaggeration. ' 

On page 4 you assu.>ne that the tagged fish distributed themselves at random 
tbroughoui; the populaticn, but as mentioned above there may be grave doubts 
as to Whether this holds true. I note that there is no mntion of the size 
cO!:l?osition of the tagged fish but I assume that they are the sa:!e fish Shown 
as captu...1'"'8d by otter trawl in January 1938 (Fig. 2), and the Sa!!le 291 fish 
mentioned 1.11 the last paragra-;h on page 4. If' they are the same fish the 
proportion 'of 204 females to S2 males raises the question as to 1'lhether this 
sample is actually re-presentative of the Great South Bay pop:1l.a.tion. There is 

'no indication a.s to wbet..'1er this is a singl.e catch or a co:bina.tion of samples. 

Your section 4 on FAge 4 and 5 adds nothing to the :paper sinee you dis­
regard the material presented as inadequate and use a 50% sex ratio ,and t 
would recommend omitting it entirel.y. 
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In section 5 on page 5, you state that "field observations on blackbacks 
during 1940 shewed 'the females to be ripe at 10 inches and over." . Because the 
1'1ho1e report hinges on the relative amount of young produced by natural and 
artificial. means this state-went is wholly inadequate. Your statenent implies 
that there is a sharp line at 10 inches beyond which all female blackbacks are 
m mre.. 71hether 50:g ar 100% are mature at 10 inches makes ~r great di:fference 
in yOfIt' results. You go on to state that, "The commercial cat.ch consists 
primrily or fish over ten inches" and it· is therefore considered that the 
entire COJ:milercia.l catch comprises xnatc.re £etI'.ales.ft Aside from the fact t.l-]at 
approximat.ely hal.f the catch is males, your size frequencies in Fi€;,''Ure 2 show 
this statEmlent to be seriously in error. Again you are warping your llZlnlj'"'Sis 
to present the 1'IOl"3't possible picture of hatchery operations. This tthole 
section on the proportion of mature females requires both a proper curve £ar 
mturity and a properly 1reighted size frequency of YOIJX population.. Neither 
have bee..."l presented. . 

L"l section 6 on page 5, you have again fallen into the er-ror of ma.1dng a 
bald statemnt ori'act ritilout 2Ily support."tng data.. Just how did you detdrmine 
that "each female TciS capable of prodncing 413,000 eggs. 1t :-mat is the relation 
bet=een size and tiOi&'rt or tbe females and egg production? Is the tQtal J;dID,HJ 

:"..qUa.utity of eggs tmt you state So fe::::ale is "capable of producing" ~~ized in 
hatchery practice? TIow did t..'1e r..atchery det.er.:rl.ne the nmnber of egzs'l ;'fhat 
ori;inal obse!"Vations, if any, did you make on the quantity of eggs in fe~le 
blaekbacks? How many specimans entered into your average and what error 1'Ia.S 

bvolved'Z 

In section S, page 6, the first two para.~hs are out of plaCe as t-l1.ey 
discuss results before the data. on .mich they are basad have been presented. 
It is apparent that you have t!o data on natural survival of eggs. The laboratory 
data Di"l survival a...-e at best very sketchy. Yotl!" one jar experiment is un..""eliable 
since you have no replicates or otter r.eans fO%" judgL"'lg of its significance. 
Certainly you are not justified in using laboratory S'Ill"VivaJ. as a maasm-e o:f 
natural. survival. 

Your paper gi~s no figures on the total output of fry at '1cods Eole, or 
m-.a t portion of the fry were released in Gro...at South Bay. Pel"'l"..aps, these 
plants were D-Ilt a ver:r !:liner part of tl"..e opentioIlS. 

The analysis of the effect of ,hatchery plants on the steck of' blackoacks 
in the vicinity of Booth~ Harbor depends almost entirely on the catch-par-fyke 
truly representir.g ~ abunda..nC8 of the blackback popclation. From. the very 
lClr tag recc-reries Qbtained (page 8) azxl the fact tha;t only 2 tags were recovered 
dtIl"ing 3 fish.iI:Ig seasons by the hatChery ~ it 'Would appear t..~at the fyke notti ng 
by tb..e hatchery either took but a tiny pt-oporticn o.fan ab'J .. ndant popula. tion, or 
yotlr conclusion as to the population being non-migratory (based on inadequate 
data) is erroneous. Either conclusion seriously vitiates your results. 

2 



I note that yO"J. based your conclusions on· t.1.e age of blackbacks at 
Boothbay Harbor (top of page 9) on your age analysis Dade south of Ca~ Ccxl. 
'J1lis may be seriously in error. 

YOUI' whole. analysis on page 9 i'"S based on casual inspection of tbe data 
nthout any statistical treatment, f'urthemore you haw not s...'lown the fry 
plants by years so that anyone can form any judgment as to t...'1e validity o£ 
youx observations. 

In conclusion, I feel t}-!.at there are tooo many points ot ll:1po::,t:.nce in 
reaching your conclusions,. upon ...... hich sufficie..."lt. data are either lackil'lg or 
r..ave not been fully or a.dequately -presented, to warrant publication of t.'le 
paper. H01'reVer, the subject is time1y and illoortant-, and ii' the material is 
available, it sbauld merit further ntu2.y. 

Please discuss this entire subject with 1!r. Herrington an:1 be guided by 
his advice. 

:3 
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Mr. William C. Herrington 
Fish and Wildlife Service 
71 Mt. Auburn Street 
Cambridge 38, Massachusetts 

Dear Bill: 

Enclosed is the original copy of my manuscript 

on the "Effectiveness Of Eatchery Plants In Maintaining 

The Supply Of Blackback Flounders, Pseudo~leuronectes 

americanus," a copy of which has been forwarded to 

Dr. Higgins, as ins'tructed in the memorandum dated 

.Angus t 9 t 1944 • 

Your comments would be greatly a~~reciated. 

Ver-,r truly yours, 

U: MD 

Enclosure 



Poat Office !a11ding 
Glouoe.ter, Mass" 

Dr. Elmer Rigg1Il1 
Jiab and Wildlife SarTice 
Scn1tb Intenor ]3a1lcUng 

J'ebra.ary 3, 1945 

Washington 25, mstrict of Columbia. 

Dear Dr. Biggin.: 

In accol'dance 1ri. tb 7OU1" memorandum of August 9. 1944, 

I am tranllll1 ttlng hereri th a cO'p1 of a report titled 

·~ffectivene.8 Of Batche17 Plants In l5ainta1n1ng The SupplT 

Of lnackb&ck ncnmdera, Pseudopleuronect8s ameriea.m1s. 11 

!he or1g1:aal copy baa been sent to lir. Berrington. 

co -- Mr. William C. Berrington 

Alfred Perl.ma.tter, 
Aquatic !iologist 
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DnC'!IVEJlESS OJ' nTCBAY PLClTS II iUIEAIJiIllG '.mZ SUPPLY 
0]' 3LA.CDACX FLOUllDERS~ ?SWDOPU:URONECTES ~ICJJroS 

Alhed Perlmutter. Aq'I1atic Biologist 
United States ·Department of the Interior. Fish and Wildlife SerTio. 

!he blackback flounder, p.eadoplearonectee amerieanus. supports 

an exteDaiTe commercial and sport fiahet7 along the American ~tlantic 

Cout, parUco.larlr in southern lew Inglan4 aDd lift York. The ftlu.e 

or this highl,.. desirable food fiah lIaS r9cog:ni~ed by the Oni ted States 

nah and Wildlife Sernee earl;r in the bisto17 or the flshe17. and 

it. marine h&tcherle. planted lanaI blackbaclca regularl;r in an effort 

\0 .. 1n tain a large snrppl;y. Su.ch lllants e~t1nue to the pr •• 91lt da1. 

In thecOttl"Se of' in-.estigat1on ot the blackback and black-

back t1ab81'7 by' the ?isb and 111dlife SeM'ice, 1 t •• considered 

e •• ential that the contrlb1:l.tlon ot hatcher,' plante to the supplY' be 

eYaluated to' determine whether 01" not areas ahOYiAg a decline in 

aW'DOnce ot blackbaeka could be aided b:r plant. of larral black:back. 

Recorda 01' blackback lar'f'a.8-pla:1ting programs were aTailable at the 

Sarne.'s marine batch.ria. at loach Role. ilaaaachuaatta and ~thba7 

BarboI'. Maine. aDd with these as a baais. a study 'Was made of two 

area. of intend..-. l)lanting aetlv1t7~ Damel:r. Great Scmth 1!a7, New York: 

and the vicinity ot 'Boothblq F.arbcr. l'1gtlre 1. The etreeti Tenea. of 

bateheJ'7 plants 1n Mintainln& the ab'andBDI:. ot blacltba.cka in Great 

Soutb J!a7 wa. naluated b1 thf! following procedure sammarizecl 1n 

!able 1. 

1. Number of :Blackbaoka Ca~t in Great Soa.tb ~ in 
1938 b,. the Sport' n ahe!7. 



. '." .~ 

'. 

.- 2-

Saw York State COJlsenaUon Departmsnt records show a 1938 

catch ot 277,000 tiah 'b7 the Great So\1tb ~ aport t1.ber,-. (2) p.71 .. 

'!'his n!Q,n ia lower tbaA.the actllal l1'Dmberot fish engbt. aiDCa 

blackbacka are \akm b7 8Zl ex\e1ltll?e ad scattered aall-boat nee' 

comprialn« ba~ power am. nnr boats, aa well •• trom docks alU1 piers, 

and cOIIQlet. cOTera.ge ot esteh wae not 'Posaibla wi tb the 8.-&11&b16 

tacil! tie.. To eompeuate fer ID.e~l.te CO"I'era.g8 ot the -?Crt catch 

of black'cacD. 1t 1. a.aumed that tho actual .-port catch maT bay!! bes 
:3Lfb 

1;-, li. 1-: and a times the tabula.ted catch, or 34'7,000 fish, 41~,OOO 
~ 01 
~~7 _ 

fish, 485,000 tish, qd 555,000 flah respactl?el,., with the -probabillt7 

tbat the lower rather than tbe higher ruu •• more 'nUT represent the 

actual =mber ot fish taken. 

2. Bwaberot ilackbacka Caught In Great South :ge.7 ill 
1938 'b,. the Com:urcial 11 ahe17. -

lin York State Couenation Department records show a 1938 
. 

catch of 101;, 700 ~. at fish ,,)" the Great South :atq cOIBere1al 
, 

f1she1'7 (2), p.~8. C=..,en10n ot the catch ill pound. to catch in mabel" 

at t1ahpre •• nta a probl_ •• iDee a_llabl. lagtb. trequeac7 data. far 
.;)'t-c . 

tbat 7-r ;t.i)f1'apental7 1f1th DO aampl •• td e1ther ~ ud. otter 'ra"l 

net. 1n iebl'1.1a!"1 sad no 0\.\81' trawl sampl.. ill e1 th~ lIarch or .Aprll. 

71&. i. 

'fo obtatZl _ •• u..t. of the lBIDbaro't tisb taka b7 the 

COImaereial flab.ri •• , tAe l~tJtequ.eDC7 d1atribuUcm ot bla.ckbackw 

cngbt 117 otter trawl d1l1'i.llg J&mJar7. 1938 as ...... to be repr .. __ 

tatlftot the ,.tal COIDe:re1a1 catch throucJ1oa.t -tb,e tlahe1'1' a .. a •• 

'1"h1. rarm.ah •• & .. hi ... f'1ga.re tor the mmiber ot bl.ackbacka CSACht 
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.iDce the Jarrurr lcgth t1"ttq"UJlC,. ahon & greater prepcmderuce of 

large flab. tban frequenoie. at o\her tl_. Of the ,.&&1". and the lal"ger 

n.sb being hea'l'1er. the mIJIber of the •• nsb _king up the total 

catch in poa.z:uis would 'be 1.... !he JDld1an length of fish 1a the' 

la::marr sample 1_ 59 half'-ceuUaatara. barlDg" &'Yft'&ge welgb" of 

11.1 OQJlce,. (3). 1'.15. B7 cllT1dlug tbe total cateb in "PO'lnda by the 

welcht of the median fish, l~."1OO 'b1' ~¥ a miDtW1l\ .. timat.e of the 
/Co/ 

DuDer of blackbaca takan -07 the eo=:erc1al filberT 1_ obtainecl eqtJal 

to a.pp1"O%1-.te17 154.000 nah. In cmrpenoatlcm. tw the mnimam fi~ 

obtalned as well as tor possible inoomplete cOTerage of the com:uercia1 

catch of blackbacks. the ca.l.calated ImDlbe!' of blackbaca caught b7 

the CClllmercial !1sh8!7 i. lncreased. li. Ii. ~ aDd 2 Umes. gin.ng 

r .. peeUTe '9&111 •• of 192,000. 231,000, 2f:\9,OOO, aDd 3Oe~ooo n.ah. 

3. !otal. Population of lUackback:s ATatlable to the 
eo..ercl&l aDd. Sport naheri .. of Great South .,. 
1n 1938. 

the total populatiOll of blackbacn aft1lable to tbe eoIIHre1al and. 

sport fishene. of Great SOIlth .,. in 1938. Of 291 :tim tagged. 111 

~t and tbe cOIBDercial flaherie.. BoweTer, the •• perc_tagsa mu\ 

of the tagged fi.h BB1' die as a renlt ot tagiug operatio_. !o 

allow for tbHe poBaib1e '-« 1 ...... it 18 aaAJH4 thai the actual u.g 

"tunas aft too low a.D4 tba t the;, sbCft1l4 -oe l! tl.. as larp, or 

{j::~­
(.}~, ~. 



• I , 

'. 

-4-

i..Raing the ta«ged nab aa d1atrlbutiDg thad.ln, at 

1'U4_ tbroughout the blaekbaclt popa.la.U.Oll in Gnat South iayt t9a 

th. PftCeutage tag retum &Dd total catch can be ue4 to eY&l.ua'. 

tba )JOp:il.&t1oa aYa11abl. to thef1ahm .. ~ WbiC1h would 'be the calcnl­

latH catch for 100 per cellt ta& recO'Hr"1_ . ~.re1or •• ulng the 

act'clal tag return ft.lue of 21 per cent and \he assumecl cr-\8l' tag 

return at 31.5 per cat aM. Gper cat topther with the m:uaber of 

nah take:L, a total popula tlon :t1gure tor 100 per cent· \a.g return. 

1. obtained. for both the aport aDd eo=mercla1 flsheri_. ltat1_te. 

ot total popdatlOD are alao coapelted on the baal. of catch eq1I&1 to 

l!, Ii aDd 2 Um.a the calculated catch. Su'beaquent c:alculatiou 

empl07 _ch ot the •• poplllat1oll 'mlu ... 

4. female Potftllatlon ot lnackbacka J.~lable '0 the 
Commercial and Sport nahen •• of Great Scmth :Bar in 1938. 

Ilaring the Sl*nln~ perlod~ trOll XO'ftsber throuP :reb1"QarJ' 

in Lon!: I,land waters. 1t 1, po •• ible to dl.tlnga11h mUes from female. 

"ell ill ~eeD. &Jld 1n spent flsh b7 ftaIIiMticm ot the Yh1te 't1D3.et'­

surface which 111 rough ln the _1 .. and amooth in the fes&1... This 

charactar is 110t dapnclab18 at other time. 01 the 7-r, siDce the 

period, and also .ome of the female. sho. lip, ot rougbD.... .\ 
sample of 211 flab takea b, o~t.!" trawl 1. Great SOuth .,. dviA« the 

1938 .pawniJlg period abod. pl"8pODClera.Jloe of ffJDll88 Oft!" -.l~. u4 

caui.tad Qf 92 mal... 204 femal •• , aDd 5 1mclastd.fied no. BoWftl", 

siue accura\. au d.\.m1Dat1ou were not poeaible durl.q other 
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period. of the 7'l&r _d b ord8l' to obtain ~. mo.t ccasenatlft 

e.timate of the female popalatioa.. it wa •• asn:r.aed tba\ femal •• COm­

pr1.s. 50~ of the total pcrpELl&t1~. !'hentors. the n.gvea obtaiDed 

for total popalation are d,1n4ecl 1. ball \0 obtaiJl a:a. utiDat. at tbe 

f.-1. popI1la Ucm. 

5. '811&18 SpawniD3 Population. 

l1e14 obaenatiou oa blaekb.en 4url.ng 1940 showed. the 

temal •• to be ripe at 10 inch" aDd. OYer. !he eo-ere1al catch 

cOB.lsta l'riJlllrll,. of flsh OYer tell 1JlCh ••• and it 1a thentoN coui .. 

bsine so. the •• tbat.ad/t.-la popzlaUQD 'band CD the cOIImercial catch 

1. the ..... a the total temal. pOpulation baaed. em ~t catch. 

inch ... n.b o.,er t.en lnches comprising ~ two-th1rd. or the to\al 

aport catch. .A.s a retl1llt. the t.Ml. 8panillg'popo.lattOll 1»-Sled _ the 

aport catch will be oal7 two-thirds ot the total teals popUatlaa 

'based _ that catch. Th • .,. ot the female apam2g pOpulattn o'bt.alaecl 

by U. ot th_ cOI881'Cial aM aport catches of spaWll1~ fau.l .. 1. \btl 

total female atJawning ~lat1OD. 

4.. Potential Xgg Productlo11 of the Sp&wn1ng 7 .. 18 
POPllla t1 OIl. 

hoa '10.0 Bo!_ Bahhel'7 hOord. OD eg product1oa tor th. 

parl04 1919 'hroap 1936. 1t .... HWmille4 that each f-.1_ .... 

oapable ot 'FOd=UC 413,000 aCP. MUtiplT1ag tbe tetal nab_r of 

t11h 1. tAe t-.1. apPII1Jac pOpllatioa 'bT 413,000, ~e potellt1al au 
produotlou 1. ObVJ.llC. 
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7. lwIber Qf ~ E.eaCbiZlg Eatcher)" Plant Stage Onder 
mfferent .&aalUled SurTi-val laluaa. 

3lackback: la.nae are gsA.mllT planted 1St the .tap Jut 

b.fore cGlllple"e abaorptiOJl of the 701k 88C~ (~). Pg.WIS, :ft..;. A.. 

wt'U ...... that UDder IlAtural spaWJd~ couditiou theft are -l'71Dg 

peroctagea of IJ'Il1"'riTal of ega to tilat atage. DaMlT SO, SO. 10, ,1. 
-

.1, aDd .01 percent. .:: .. ~.~_.; 
pl"-"~ " .... 

8. Bela t10n of Batchel"1 Pluta to lataral IDI:m'e_2lt Wi th­
mtt.reat Rat •• ot htural San1ftl to Batchel'7 Plant 
Sb.ga. 

AccordlD« to 100d. Role Batche1'7 records, the great •• t lI'CIII'ber 

of frr ever plated in IXA7 one Tear In Gnat Snth !Ia7 _. 115,504.000 

in 1932. If now, W. plant il ccapa.red wi th the total zmaber or 
7GaII.C 1J:l Great SOl1th l'la.7 compa.ted UDder the ..,arlou rat .. ot .uniTal, 

together wi th the mmber plaDted 'bT th. batcher'7 in the peak 7tNU" of 

1932. the percentage coatrtba.t1on of the batche27 to the D2aber ot 

, 

.: V'f""'liJ 1 i 
!he re811l t. lDdlca te th& t UJU8.. the _ tural ,ma?tali t7 to 

, , 

the blaclt'baclc lanal atap at which plant. Uti .ua 1 •• 1 ~.r cat or 
J;=: .~;;:. .. 
greater'; the co:trlbo.t1oa of hatcber7 plants i. 1D.a1gD1t1caDt. At a 

utural. nrrt'Yal of ~, hatcihe17 »laata woalel cOILt:r1=te .02 to .09 

per OeDt; at 50 per ceat nrrlval, .03 to .14 pe~ cent. at 10 per oat 

nn1"f8l, .1'7 to .69 per ca .. t: at 1 per cent 1'G.l"1'1-.1. 1.7 to 6.5 

per _': uel at .1 per cat nn1n.l.. 15 to 41 per cat. 

11e14 up.n ••• t. OIl the nmftl ot 'black'back eggs to the 

hatcher,. plaD' stap UDder natural COIldl t1.a were e\ar\ed. lnLt a4Tene 

weather aDd 1J:1&dequate tac111 ti •• t.!'IIiDateel th .. 'befora completloao 
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Ilowner. laborato17 e%penmen. iadlcat. that such low ,ani_l to the 

-'1"17 lanal stage ... )\1 pel" cent aDd~l J)el' oa" are DO' lim17-

Sco~'. (4) t uillg ,lllackback .cp recOY8recl tJ'Oa aetaal lllacl:back 

SJ8n1Dg If'oaDd., fcnm4 \hat tn the la'borator1 the lowest 81ln1Wl1 
" 

o'b'k1HC1 "Udel' the •• t ad?era. '.-pen tare 00zad1 U .. , 10° C _, as 

3 per eent,' while the Sll!"Yi'Yal WId_r more ra?or&bl_ temp.~tuJ'.· coDdi-. 
tlou, +-150 C., .... froll 28 to 8'1 per cet.. hni..al ot 43 per cent 

wa. Obtained torart1ticlal1;,-tertillpd blackback eggs b"oa iIlpre&,," 

Datta to the hatchel'T pl..ant stage in aD. uperlaeBt ooD41lCted b7 the 

author. .A. JaJ' contaiD1ug artinclall1'-ferttll.ed bl&ckback ega .. 

kept at a tMrperature nmging tna eO to l:sO c. lb\ch1:ag'b8pA lZl 

14 ..,.a aM a uaple takaD at tb1. ti .. showed. 93 4-.4 ega, 46 eggs 

.",..t !'tlaC7 to hatch (1), pc.~12. fig_ i, aDd 23 1lftlT hatched :nab, 

{l}. pg.315, fig. a. 

tt.iBg tbe renlt. obta1Jleci b the labcna.wry a. indicats'" 

of 81U'T1ftl in Datu.ra, it IB7 be cow12deel that hatchery plants are, 

at 1Il0at, of' I1d ted NUB in -.iJltainin,; the npp17 of blaek'baci:s b 

.bother teelmlqu ... .-plOTed to aetem.1.ae the ettectt na_ 

ot batchel7 plant. lZlJaa1ata1ning the ~ 01 blackbaca tn the 

YielDS. ty ot !ooth~ llarbOF. VaiDe. '!he bulk ot the Jootb'bq Barbol" 

batehe!'7 pluta an reftnae4 to the wah" iZl the nctAlt,. Of \be 

batchU7. ud. 1n tht ..... uea. f)U De'. are •• t tor capt1u1.irc qa_ 

flab tor u. at the hatchel'7 •. Becol'd. are kept ot the Jl1Iaber 01 _tuN 
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duriDg which the f1kea are eet. '!he flsh1Dg seaaon is roaghlT comparable 

from Tear to 7ear. exteDding 1ram lat.e rabrua17 to tbe eud 01 Apnl~ 

!he ImJIlber of f7kee fisbed in a _.eon .a 'Yariable in number, inereaalDg 

grad:ual17 fr= 5 in 1909 to 24 in 191~ and as 121 1925, aDd 1ro. then 

OIl 85 to 9f;. za.et .. were uaed per fiahing e.son, !able 1, J'1ga.H 1. 

!acpng expenaeDta coMucted in the "t'1cllllt7 of Booth'ba1 

Barbor in 1939 and 1941 .bow that the fish are not migrator,r but remalZl 

1n the general area :rlabed b7 the hatchery traps. iul"thermol"e. 1ft nsh 

are taken "07 tbe aport or comnereial fisheries. Ot 297 fish tagged ill 

April 1939, oDlT 12 had 'bean reeoyered "0,. the end of 1942-01 which 2 . 

"ere taken b7 the hatche%7. Of 340 flsh tagged Iu 1941, onl,. 8 were 

reeoyered 'bT the end of 1942. 

51=8 the blackbacka in the 'rieini t,. of, tbe hateher'7 appear 

to be a loeall:ed populatioD and the comaarcial and ."Port flahen • 
• 

taka relatiYe17 few nah, it -T b. e%p8Ota4 that the effect 01 the 

batche1'7 pluta of lanal blackba.cD shoald be refieoted 1n !lu.ctua-

t10u in the hatcbeZ'7 catcb-pe:r-f7ka of ::atu.l"e faaale blaekbaca. 

which b turn II&J" be couidered a. a rauf,b .. Are at rela tift ab'lm­

c!aDce. Howeyer.· Deoauae 01 the increase in mmibe1" of 1'7bt Ae'. in t.he 

~ \. 

" ' , 

\. 
"-

;..-. 

.i 
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'.:,: 

--r 
i 

pertod fro. 1909 throue;h 1924. there il a poalib111t7that gaar comp.- \.. 

t1 tiOD 1Iq haTe influlNlced the catch-per-dq. '!heretore, the catch-

per-dq obtAined 111 the period 1909 thl'ou&h 1924 ,RaT b. coua1da.red le •• 

rel1ab':~·;"~~ta7~ ~~. period :trOll 1~ to 1940. in 1Ih1ch 
A 

the =-81' 01 f7ke uta arployed ._ nlatt,.el,. cGU~t. 

!h. hatchery catch of rasal" 1D 1939 and 1941 WIL. oomp1"1aec1 

large17 ot flth tr. 10 to 15 inch •• in total length (1mpQblilhe4 data) 

" 
'" 
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&ftrag1.ng 3 to 5 78&" of age, (3). 'fable,i. It 18 assumed, therefore, 

that tbea. ace g:rcn:tpe alao predominated in the hatche:"T catch 1n other 

years for which 1nformation 11 not aftilable. Therefore, hatche17 

plant. Dade three, tour, and fl va Tears prenOllal, ahOQld influence 
0;--

f'7ka1 in aD7 one 7fi&r. 

Acitmparlaon of the catch"pst'-f:rke--pet'-flaher;y ..... on of 

aatur8_Jamale bl.ack'backl w1 tb. the cQDblne4 hatcherr plante made thre.~ 

!~, aDd fl.e year. pr8'Yioual1 shows little relatlaaah1p bet .. en the 

two, fable e. l'1gare 4. Yean .~ow1ng a small catcb-pe:r-fTke were 

ona related to the large-at plants made three, four, ad fl n Teare 

was "lat1.811 1011', wh1le the batcher,r plaats mad. three, four. and 

nve ,-ears prenoul7 tn the periods 1929-1931. 1930-1932, and 1931-

1933 were the bighe.' on record. Sl=1lar17, small batche17 plaDts 

"'1"8 related to • relative1,. h1gh catcb-'Pe~f7k., a. for esa.ple 

batcher;r plant. iliad. dlD'lng the periOd. 1920-1922 md 1917-1919. 

Uso. appro:Ximte1,.. the .. e ailed plaut 1s related to dlff'ereat 

catebea-pe:r-!7ka, as for aample the catch-per-fylr» obtained in 1930, 

1931, and 1937, aDd ill 1925, 192f;. 1939. 1940. Il'he apparent lack: o~ 

correlation ot hatche1"7 plaD~. Y1 tb the fiuctuations in the catch-per­

f':yke in the rtc1n1tT of Joath..,.,. Barbor. Ia1ne would lmUcate that 

faotor. other ~ the hatcher.1 plaDt. are re.pona1b1e tor major 

fiuatuat10ns in aln:mdance aDd •• in Gnat Soa.th it&T. hatcher;y pl.allt. 

U., at moat. of 11Jd tee! value in mainta1n1Ag the 8UPP11. 
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i.nlts obtained in the aboY. atud1 •• indicate that batche1'7 

plant. of blackback l.arTae bayS little, 11' arq, .ttect on the popaJ.a­

lion Qf fish aft1l.able to the f1ahe!7_ Consequellt.17. hatchel"7 pl.a:tl 

caJmot be conaidered as a practical method. ot aa1ntain1J:lg the npp17 

of blackbaclal 11:& anu abowlllg a dec11. 1nabuDdalloa. 
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1. mucmm. c. 14 .. , Jr~ 
1922 Scm.a J:ab?7Oldc and 1anal Stagu of tbe if1n' .. 

!'1cnmde. Ball.tin of the U. s. ~ of 
J1lJheri .. , Vol. lXUIII, 1921-1922. pp. 
311-315. Waah1ngtClEl, D. C. 

2. LOlmLI., Ja L'1'011 J • 
1939 lUJport on Certain F18heI, Winter 7lcnmder, 

P!leu4opleurolleete. omerteanus. l3101oglca1 
5ur?er of the Salt laten of Loag lal-.4. 1938. 
Part 1. lew York Stat. Coaenation Depa.rtm.cnt. 
-a Joint Sun.,. with the tr. s. l3arMll of 
haberl •• , 1939, pp. ~3-9S. AlbaDT, 'I. T. 

3. PERI..lIU'.fflm,.AI..J'lllD 
1940 Should the tegal st. •• Limit. on Ruter J'lOl:lDder8 

4. SCO!!, W. c. a. 

Ie I ncr ... ed. 7 .A. StudT 0'( Cef'tai. Marine 
rlaherr Probleu of Sa.tfolk Cout7. Long Island, 
s .. lork. j, SunQ' COMuted"1>7 the U. s . 
])apartment of the Interior, lb.reau of nahen .... 
in cooperation with the 30ard of Supemacn, 
httolk COUDtT. ]few York. 1940, pp. 13-26, 
... Yolk, ]f. t. 

1929 A Bot_ OIl the Xl!ect 01' !amperatve u.4 Sa11D1t7 
0Zl the B&tch1nc of tb, ~ 01' tb. Wbtel" 
nOUDder (P.S'oplWOllect •• ameripPI. \Ialbaa). 
Ccmtrlbutla.. to CanaC)l&Zl :Biology am nab.ri.s .. 
J •• Seri •• , Vol. 4, lIo. 11, pp. 139-141. 



.. , 
[ 

~ . 

.' 

1 

I· 
i 
1· 
;., 

" 

15· 

73" 72" 70" 69" 

, \ , \ . , 
( , 
\ ......... --" . \ 

\ 

, , 
......... ~-........ ". 

, , 
\ 

, , 
\ , 

<0; I .. .' , 

.......... .., .. ) 

-~ 

I-~~~~---PECONIC 
BAYS 

UTH BAY 
,71" 

J'1g. -L- hinoS.ple u •• ' 1n which ltlackba.ck lanae baTe 

b ... planted b7 the, :Boothbq lIarboJ> a:a4 'food. Role,Fiah a4. 

WilcUi!. Service Batcheri ••• 

69· 



!UU! ~lathe CcmtrUra.ticm o~ Batche%7 Plante ~ 
blaokback trr CcaIpu'ecl to li&tuftl Procmoticm. 
l.cmg IalaDd-Br_t S-~ k7 

Item hbulaie4 Catch !abulateci Catoah 
~. 11/ ... 

Coaa • !l!on C_. hon 
..,-' 

Ba\Ift" o~ ~hh ~t. l54 7f? 192 3017 

'l'oial PapUa ti_ '132 r ,,', 1.321\"~ 915 1,651 
l'nale PopalaUaa 366 660 458 8215 

.1I11III:11 !!JIIiE1K lRJ!lJ,. i!j6 ~ is! ~ 

" 'l'oial 1ama18 Spalm1ag J 

'-- Popalatillll p::,:-- , S06 coo 1.008 
Patsntial 199Prodltlan 332,B78,OOOP:::D 416.304,000 
Bamber ~ ~~'~'DC 
Batche%7 PlaDt Siage It 
hn1~ 1Iu .80 266.302.000 -·;j.-O 333.043,000 

Actaal lag .SO 166.439,000 , c'? 3OB,l52.ooo 
Retuna .10 33,288,000,;::r " 41,630.000 

21~ .01 3.329.000, c'" 0 .... 163.000 
.001 333.000,: ~ ~ 416,000 

BelaU_ of, Bat=-rT _,', ' , 
Plant to ~ IDCn- '-,,' - .~'-) 

__ t I~ Sanhal t.a 

iatchll1:'T Plant Siage ... 
.80 .0Cl0l .0003 
.SO .0007 .000& 
.10 .0035 .0028 
.01 .0337 :/ .027l 
.001 .2St .2lBO 

eMIr ~m C-.. Imm 

~ 0: ~~.ah CaDpt l54 liI77 192 aI? 

!Otal PecIllattcm ~es eeo 610 ,1.100 
r.llBl. i'oaula ti_ 244 : 440 :!OS !550 

?!!!!!~I !l:!agb.r P!!ml. 244 ~ Mil; ~'r 

'fotal i'-ue SpaWlliag 
PopaJ.au_ 53'7 1'7:1 

Poient.W Igc hodllO. 221,781.000 7f?, S36, 000 
Bamber ~ l:gp lI.eaahiDg 
Batche%7 PlaDt Siap 11' 
hni 'ftLl ifa. .80 1'7'7.425. 000 220.029.000 

.1ct1Jal !ag .50 110,890,000 la, '1'68.000 
Retaru .10 22.178.000 27.'154,000 

'!1l1ie. 1 1/2 .01 2,218,000 2. '7'75. 000 
:n.5~ .001 222,000 378,000 

Relati_ ~ Bat.ehfl'T 
PlazIt to lIatlll'al 1Do~ 
ID8n~ It hni'ftLl t.o 
Ba1;ch_rT i'lazIi sta,;e ... 

• 80 .0007 .0005 
.SO .0010 .0008 
.10 .0CII5a .DOG 
.01 .0497 .040l 
.QQl .~ .~ 

C!!l!Iil!. !!J:!O[~ C2!!!lI. bgJj 

"'bar tlt Ybh Caucb1l 154 277 Ita M? 

!otal Popalati_ 367 660 -4058 825 
7male Populat1cm 183 330 229 4U 

1mrJ.!! !DaD~, P!ZI:l!IJ,. 1!1~ am m 275 
'1'otal 7~. Spa~ 

Populatioa 403 SCM 
PotaUal Xu had •• 160.439.000 308,152,000 
l!haIIber '11' 19p i8a0hiag 
lI&tchll1:'T IlaIlt Stace 
It hn:l Y&l lru .80 133.151,000 166.522,000 

Actual 'fag .SO 83,219.000 1~ 0'76,. 000 
~w.zu .10 lS. SM. 000 2O,B15,OOC 
'1'1_2 .01 1.S6-40,000 :.OB1.oe:l 
~ .001 166,000 "3)8,009 

BelaU_ 01' Bat.eherT 
Plant: to JaQftl 11I6~ 
men1; I~ ~'ftLl to 
Hat.cherT PlaJIt S~ ... 

• 80 .0009 .0007 
.50 .001'" .00ll 
.10 .0069 .0055 
.01 .P652 .0528 
.001 .4113 .3580 

C_. !Eon 

23l. 41& 

1,099 1,981 
549 990 
5t' 1m 

1,~ 
499.317,000 

399,454..000 
149,658,000 
49,931.000 

-40.993.000 
499,000 

.0003 

.0006 

.Q0Z5 
. .022'7 
.1§!2 

"liliiii. S1tarl 

:a:n. 416 

~ 1.m 
ZS8 6S0 
~s ~ 

805 
3:52, 8'P8, 000 

266. aoa. 000 
166,439,000 

33.288,000 
3.329,000 

333.000 

.0004 

.000" 

.0035 

.0337 

.z:i!i5 
C9l!!!!l. §lim 

at 416 

549 990 
2'15 495 
27:5 33Q 

605 
249,865,000 

199.892,000 
124.932.000 

240,986,000 
2.499,000 

B,OOO 

.0006 

.0009 

.0046 

.0441 
.3159 

!abIll& to_ Catch If1-. 1 3/'" 

Colla. Saon 

269 485 

loan, 2.311 
M1. 1,l!55 
~ Zl2 

1.411 
582.'143.000 

466,194.,000 
291,371,000 

58.27 .... 000 
5.837.000 

583.000 

.0002 

.00Cl4 

.0020 

.0195 

.l§§Q 
!l!llllll. mz:~ 

2&9 48!1 

8M 1,M1 
U'7' ~ 
427 :g~ 

9U 
388,633.000 

310.906,000 
1~,316.ooo 
38,863,000 
3,886.000 

389.000 

.0001 

.0006 

.0030 

.0390 

.~:z 
C!!!l!!!I. Sl!n~ 

269 485 

641 1,155 
320 5?'S 
em 385 

'lOIS 
29l,l55,ooo 

232,932,000 
145,.582,000 

29.115,!:lI:J!l 
2,912,000 

291,000 

.0005 
• COOS 
.0040 
.0383 
.2850 

Cc!am. , span 

308 ISIi5 

1 .... 65 2.641 
731 1,321 
m §m;! 

1.612" 
665. 756.000 

532.605.000 
3:12.8'18.000 
66.5'76,000 
Ii.S58.0()() ,~ 

66S00oo 

.0001 
~00CI3 
.0017 
.0171 
.l483 

~1iIIII. bm 
308 555 

'"' 1,161 
4ES egO 
BB 9 7 

1,0'75 
443, 9?5,ooo 

355. 180, ocn, 
221,987.000 
44,397.000 

-40.440,000 
""".000 

.000l5 

.0005 

.0026 
.0255 
.2!2ZL 

c!l!!D. §:Rstn 

308 S56 

'132 1,321 
366 660 

366 410 

806 
332,878,000 

266,302,000 
166,439,000 

33.288. 000 
3,329.000 

333.000 

.~ 

.0007 

.0035 

.0337 
.2584 
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Year 

19-~ 
1910 
1911 
191.2 
1913 
1014 

./ 

1915 
10 16 -' 

1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 

TA'lT.7! 2 .-Total number of blackback females ~t by fyke net.s, 
mlmber of fyke nets fished. and a.verage zm:::lber of 
females per fy"..:e; taken from records of the United 
States Fish and Wildlife Service Hatchery. laoothbsy 
Harbor. !.Ie., 1910-40 

Total !iamber !itmbe~ Total lfwnber 
n:lmber of of of females Year munber of of 
females ;r.j'~s per fyke temales fykes 

• • • • • 5 · . ~ . . 1925 9.203 S8 
5.550 10 

~ 1926 ;.800 S8 
4. 1SS 14 1921 8,909 ~ 4.56s • • .If5t! • • • ~8~ 1928 9,230 
4,001 18 223 1929 8,996 96 
4,852 IS 270 1930 12~79g 96 .ijb 3,840 • • • • • ~8~ 1931 12.572 96 
54~ 24 227 1932 13,077 98 . -' • .zW 1.175 • • • • • ~8~ 1933 12.510 98 
g,171 :;0 272 1934 3.6s3 S5 
9. 204 • • .4Qil • • • i3Q 1935 4,150 55 
6,113 51 120 1936 5.026 85 
6,298 55 114 1937 3.776 s5 
7,000 · . .. ~m • •• ~2~ 1938 2,444 

:~ 5.000 60 33 i~ 2,762 88 • • • 
6,000 7S 71 2.173 • • .8 

il Estimated fig.lre was obtained by averaging the IlUlllber of 
fykes used in the. precedi'ng and the following year. 

~1m!1ber 
of fE!m!"~1es 
per fyke 

105 
6b 
93 
96 
c::1. ...... 

133 
131 
133 
128 

43 
49 
~9 
44 
28 

• • • .3~ 

• • • .~ 
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FRI P~T5 il 
Number' 

Years in 
31:111on. 

1931-1933 7~9 

1930-1932 7.8 
1929-1931 7.5 
19as-1.930 6.9 
1927.1929 1).7 
1926-1928 &.1 
1933-1934 6.1 . 
1925-1927 6.0 
1924-1926 5.2 
1923-1925 4.6 
1933-1935 4.4 
1917-1919 3.7 
192a-19M 3.6 
1918-1920 3.4 
1919-1921 3.0 

T.A.:BU ~ .-lielatfonahip between Ratahe17 Plants 
of lUackba.cl:s· and Ea.tchery Catch-lIe%'-' 
11ke.; Qf Females: OnU'ad Sta. taa l'iah 
and WUdlff'e Semoa at-cher;r ,. 
:Boothbay' Harbor,. lU.ine~ 190~1940 

CATCHa:n:B-nD Jr~! Z' ~ 'ij'J;l) g.A'!C:t.--"lIB-F ID , 
lfumber llumOer' liumber 

Years of Years in Years' of 
Femal •• P311.1icmg Female. 

1936 59 1916-1918 3.0 1921 114 
1935 49 1934-1936 ·-2 .... 9 1939 31 
1934 43 1921-1923 2.8 1926 66 
1933 128 1935-1937 2.-8 1940 25 
1932 133 1920-1922 2 .. 7 1925 105 
1931 131 1936-.1938 2.5 1941 -. , 1937 44 1915-1917' :'l.2 1920 1.20 
1930 133 1937-1939 2.1 194Cl ... " 
1929 94 1938-1940 1.9 1943 -. 
1928 96 1914-1916' 1.7 1919 230 
1938' 28 191a-1914 1.6 1917 288 
1922 123 1913-1915 1.5 1918 272 
1927 93 1910-1912 1.5 1915 183 
1923 83 1911-1913 1.5 1916 227 
1924' 77 1909-1911 1.1 1914 270 

Ll. .1otaal measured egg product1:on... Hateherr auperintementa" estflllates' of 
mortal1 ty- from. this egg stage to the planting lltage' varied from 4 to 12 

percent .. 
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NUMBER OF 
FEMALES 
PER FYKE 
~ e5 0 
000 

1936' , , 

1935 
1.:::7...J-"1 

1933 
193 
1931 
1937 

1930
J ---

1929 
19 
1938 
19 
19 
1923 
19 
1921 
1939 
1926 
1940 
1925 
1941 
19 
1942 
19 
1919 
1917 
1918 -
1915 
1916 
1914 

() 
» 
~ 
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BILLIONS 
OF 

FRY 

o N ~ m· ~ 
1931-19331 

19321 
29-1931 

1928-1930 
927-1929 
926-1928 
932-1934 
1925-1927 
924-1926: 
923-1925 
1933-1935 
917-1919 

1922-19 
1',,",,",,',,'<' .. 1>' ~ 191 8 -19 ». 
,," .. ",,",,",,>4 _ 1919 -1921 

1916-1918 
:',,',,>,,',,',' Z 1934-1936 

(T11921-1923 
-1937 

L',>,,'>,,'" r I 1920-19221 
P'<'.><>,' ~ 1936-1938 

() 1915-1917 
0'0"0' J I 1937 -1939 

I i rr1 1938-1 ::;0. 

~['><.;::"":::><>:...,L-,! ---
-< 1914-1916, 

~<><>,i -0 1912-1914 
r 1913-1915 

k" ... >..l ~ 19 10 - r 9 12 
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