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Cbie! I Section of Marine Fisheries 
Wa.shington, D. C. 

February 26, 1957 

Chief. North A Uan tic Fishery Investigl>tlons, Woods Hole. Massachusetts 

Manuscript: The Ma.intenance of" Immature Sea Herr-\...ng in Captirlty, 
by 1arrin, Scattergood. a.nd S1ndsr'mann .. 

. Enelosed is subject m611ulScript which Scatwtgood ISent in for publioation 

in progressive Fish Cul.turist. He sent only one print of each photo, but we 

presume you o.an get by with these. 

Herbert Vi. Graham 

een l~r. Scat.tergood 
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"February, 28, 1257 

Mann sC,rip t "The ~ntenance of immature sea , / , 

herri,ngincapti'Vi trw ,received and scheduled 'for review. ~ 
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e Memorandum · UNITED STATES GOVERNMENT 

Chief, North Atlantic Fishery Investigations 
Woods Hole, Massachusetts 

Project Leader, Atlantic Herring Investigations 
. Boothbay Harbor, Maine 

DATE: February 14, 1957 

-.niITBC:T: Ms. The Maintenance of Immature Sea Herring .!!! Captivity 

Enclosed are the original and three copies of the above manuscr1~t 
by Ferrin, Scattergood, and Sindermann. We have written it for Prog
ressive Fish Culturist. Two photogra~b.s are to aco~ny it; these 
will be sent down soon. . 

Enos. 
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Project Leader, .ltlantia Herring Investigations 
Boothbay' Harbor, Kaine . 

February 18, 1957 

Chief. North Atlantic Fishery Investigations, Woods Hole, Massachusetts 

Manusoript: The Maintenance of Immature Sea Herring in Captivity, by F&rrln, 
Sea ttergood and Si..'"ldermann 

This will acknowledge reoeipt of subject manuscript. WewUl forward this .. 

to Wa;8bington when we receive the photographs you are sending. 

Herbert W. Graham 

I - -- -=--=-==-------=-~-~--- -~ 



.A1Ya a. J'a3.Tf.a~ lMlie W.S~.) aacl carl. J", S1Dt1el7l_. 
u.s. ftah 81»1 Vill'Sta sa..tee 
~~~Md_ 



lJIm.1 srJ,De :a..bu .. ~ ~ to~. for 

laDIC ~ ~. ~ UDIIrr ~ ~t:S. .. , .... "WI.taa JMDnillC sea 

,.. 18 available. l». tJd.a ~::t .. 'beeIt t1a .. ~ 

_tzll.l~ ~le U8h rc. eqer:llwntal~.rm __ .~ CIt 

.,8l'&l. ~ 1JCak v.ttlt ce:rtai.a 41, '" at .... ~tea or ... "ta:rre 

t1all or· ·thlS .~:J ~·14th 11 ... ~ 1n 1;be .. _tar 

ttma ~ tJIe.~·lIa.tWr (lid»> Ia'boIWto.r.r or·1;he· u .. 8. l'1alleai 

VJ'dltftt 8ezy1ce haN ~. neuear r:I aal ~". •. i» car.r:r CD 

w.s ~ 1t haS beI!D nta1 'to CYe1_ & ~ tecIm1que tor bol41nc 

., be ce·· ... 1;0 otMrr··1IiZ1.De ~.1meat1~. 

cm-.... _tar tamU aze ~ ~ ~ ... or both ~ 

&l14 ~ ~. ~ ~ taD1aI w U8Ef4 'UIift ~ar, 

1lt.\t a 131.a11dt1t ~ CDI8 elear~ de •• tIl ..... thG· tbe latter 

~I ... eeail;r~; stW1 .. :~ a better· ~ ~ 

Ve .... ~ lc&e ~Jlar tanka at qprf ..... l1' equal MJ!!WUdoaa, 

1Ibat.m 11 frIIt, ill laaatbi 3 ~ in 1I'lItU:l~ ... ai :teet 111 &Iptll. t'ba 

ta'faW Ci4I.l*tlUee .... bel&aln 470 e.allt9O ."". lie JaN 16 1 , 11 

~ 'IrIdIa, .. 1I1t1l 8Ijp'jm'.S ... ~. of 31 frIIt, ad .Qe,ptba 

0'1. at fen. '!be cspIld. .... tJ1l ·tAe_J' taata .. be-tI.,sa l.OO.an4 no 

."". !!b8I:e 18 &lao ... 1...". ~ taDk, 9i ran ~ ~, 
4 .ean· ... , ad V'1tiJl • c&.ti8c"Q.' f:4 1#590 pllme. J:Mtt .~'a:r 

1aalc l8a .. ~ ~ Dear aae e4,; .. ~.~ baa a 

~ 1a tbe oeDrtr~ 



IaC11 taDk· 14 cleanld Stliesral t;1 .. a ~,. at Wdo.b t3.De 14te 

ftIb. .. t",,'-n<ene4 to ~ tauk# t!e- ins!8+ tame. aJrteOJltll ... 

~ S14 .abel ~ vtth tan.]'n aal t'QeQ s;L'VIIIl a ..... 

t4 b.1aok ~1; pad,ni.. la thia lIB"=re, lIAri.ae' ~ .... 1 •. loIrpt 

-.. a~ 

!l1 tbG 1li1~e.tf'orts to llold liw hett'J.,ng, ,.. .telt tb&t 

~ ~ ~ ~.~ ~themsel:teS ~ rerd1 17 

to capUrl:t:r tt'1:bey wre lDr,pt in artId-dadQiesS faI!' . ......:l. dsp; 

cai~~, 'We ~ each tank V1th & bj'npl~. ~, 

tbeee ware later .CJ0Ve4l1ben .. CO'tld ace no llQt1eeUle-4:i~ 

inaw:v:tva:L in ~ or ~ tankD·. S1'OO'1 tba· 'banka ... 

ins14G the ll&1n ~ bid ldi1'\L tbe;r at:e ll8fW-.~ to 

d.Uect- amU&i*. , .. 

8altt 1II&trar 1a ~-b.r a 4.1.rect tl.aw qataa uU11Sina a 

~~. '!'he ~a:r amtlaraa ~ ~ ... 

",", ~ tanka each. htwe ~ fl._ p110na 1!f/I/l! ~ All 

taaJasaze ~ 1lttA a-.tz sbr'IMS com1lC1a4 to e1tba-~t . .AC 

ar ~. D.t:. a.1r :papa. \'he J.lOo.¥al.t, vatta 18 14 '¥'ItJ.:ua ... U. 

labaI~'a _ ~ taUs, IID1 tall 6-vo1t. pap, wbie.h 

~ ffta .. ftal1S(p1·lMtleq},. 1a used ~ ~ ~ caDp1ete 

~. ftltbJre. tf1th theae e;Lrl.Q. __ ~ .. baR ~ ~ &1.1.". 

rr.. -1VAl .. __ tbe ~ or 1111, stc baa fa1 1e4 .. 

- - - - -- -=--~~--==-- ---------



ueua"l' tba be1T1D8 am causht w1tb:1n eeveml. mi' .. r4' the 

., tim- ~ ftab, (It e11iher age. ~ 0 or 1, xans;tns in 81_ 

ilia tID to e1sb:t 1DCM8, 8ft 41ppI4 vttJl a 'bu.Qlart, ~ a ae1Da Jlet 

s.w tan-aalloD ateel.1dllt CU8, wtdCh &Ie equ1:ppe4·V1th all aU' ~ 

iD ."'*' ,..tber. 1'he t18l1 ant ~ ~ to the 

J,aboXatoq 1:17 boat or car. -Abou.t ao to 50 nab ... ~ intO each eau. 

caw:t care awtt be taken 'to avoid ~ bantl'na a.ur!ng captu:e an4 

~J' or beaY7 lDOl'ta11:t1ea 'WUl resuJ.'t. '.'fhe ~ &ft. pat into 

tbe ~ ~tl·r taDka vh1ch uerve to· bolA 'the :t1ab) pftor 1;0 'tihe1r 

'be1D.I wse4 111~. Jcn:mll¥, about 200 to 500 n.t de:pel\d1na 

up:cL tbe1r~, are lDapt in tbe8e hold1na ~ In the· _" 

cUcu.lar 1:aD1aI in which lila -.inta1n ~ ~ about as t1ah are 

A:rter _ with 'VV1owI ~,. .. aa &rO\DlA .11'Nr, 

11_ .,...., aD4 .-tool, .. hJml eelecte4 pTN1l4 sea ··ml88l8 .. 

the pr1notpal 4:l.et 'tor l1elT1Ds. !btl ... .-.1 1IIIfa.ta are ramea 

f'zaa the 8bell, ~ in .. War.I.Da ,lMJ4or, tben all",.4 to cool. 

to t8U." the tzees1D8 »oint before be:lDa:red. -rhe re8Ul.ttmt ~ 

1a~, palstable to the fUll, aD411t1Ua 1& ~ in 8Olut1oa. 

Bo$ all. f;be. tool 18 eaten b7 t.ba ber.r'.I.n8;. for ttey con.,.. ~ ~ 

~clHJ tool ~ to tba battaa a i&,uored. ~ the _ .. r 
~'('r,,~ 

1tIte the water W'fIMStAIre J.WD&8"AJ.6 to 18 dagx ... ~, Id>Out 

15 pIDII d tool per fte 18 p.\'G 1a 1dJe tqU c1a:1l¥.. %n vln't;er 1Jbaa the 

w:ter ta lpuatw:e -r 4'rGp to a ~ f"4 1 to 3 ~ ~, tbe 

roo4 18 re6loei about ooe-tl11nl.. Sat1a:f'actorr %'HU.lta bEne been obta1Ded 

b.Y ftM1nc thNe "t1:IDN a &v-. An a&1d1t1cD ~ ,..at ~ 18 1DClur!ecl 

111 tbe cl:1ArC at ~. 

3 



eerta1n acto~tea baYe belm DGtfd Qtl herr:S.Ds 1n the 

_ taDka-the ~Uc copepo4 C!l1p8 !!!2!5Q1l tbe 

~ ~J Cl4 the ~c ~ ~luaap. OIl tile 

aUl bartJ/ m14 D1c\3WJ .... !'aDetI ottbe oral Ca:ri:t¥ I but t.bue haw 

DCJt been ~~ afJSOCjatei nth·lnc:reaaed ..-tali ... 

~aa~ v1th taU wt .aud. ~ of the sld.n a.a external 

~I' haft been rHpODatble tormortal.1t1 .. t:I ~ t18h 

in the put. ~, __ .1ER11ablAt to WI through the cour:teq 

~ Charl.ea ~ ... ~1 1ae pzr.vven to be ef:tecttW in ~tdns 

aucl1 ~~. A 40esse f4 1., m:ll.l.1gftaa par gr&a ~ 

~ a ~ to ooe- :tee01nc ~ 1J1Md1ate17 ~~ it 14 .ae 

available to the t1sh. Otbetr ant1b1ot1~ 8D4 aul.:faa haft been 'tUted, 

and scae~ 1d..th the except1QD ~81J1ra5 .. tbsa1"., haw been ~ to be 

eftect1ve>*. 

~ methoI18 &asarlbe4 abaft :prav1de. 8\UY1Y&l eat ~ o:t 

1aIltur-e ~ .1B1der ~ eo.n41t1ona-lIO tbst ~ 811 1n1t1al 

tr1mster lose, tbe·tclk populat1oa 18 ~~ stable ft¥I :per104a 

up to two~. 


