
HAKE INVESTIGATIONS 

The hakes represent one of the three major species groups 

of the New England and Middle Atlantic area. The hake group in­

cludes the red hake (Urophycis chuss), the white hake (!!. tenuis), 

the silver hake (Merluccius bilinearis), the American Hake (M. 

albidus), and several others of no immediate importance. 

These fishes support food fisheries to a moderate extent 

and the industrial fisheries to a great extent. They are sufficiently 

similar from a morphological and ecological viewpoint that they are 

best studied as a group. At this time, it is particularly vital that 

this investigation concern itself with an intensive life history pro­

gram designed to establish those population parameters required 

to make judgments on proper management procedures. 

August 6, 1959 



HAKE INVESTIGATIONS 2 

21. The distribution and abundance of the American hake ~ 

22. The definition of stocks of the American hake r 

23. Vertical distribution of the American hake 

24. Seasonal distribution of the American hake 

25. A study of the eggs and larva of the American hake 



SUNMARY CONTROL SCHEDULE 

Investigation: Hake 
Biological Laboratory: Woods Hole. Mass. 

----_ .. - -- ---- -~---- -~ 

Project Title 
Est.* Fiscal Years 
Cost ';)"( ';)ts ';)9 60 bl b2 b) b4 b5 b6 

. ......-. 
Silver Hake 

1. The _definition of sUver hake stocks 8.0 8 C -- -- -- -- --- -- -- -- --
3s :I~ m~t1:I.S;~da for the sfiver hake 18. 0 8. 0 10 ( -- -- -- -... -- -- -- --
3. Age and ~owth of the sUver hake 29 0 8 0 o (] 8 0 3.0 -- -- -- -- -- --
4. Length and weight relationship of the sUver hake 21.0 -- 10,,0 8 0 3 0 -- -- -- -- --- --_.-
5. Seasonal movements of the sUver hake 23.5 -- i-- 8.0 3~ 0 3.5. 4.,--0 50 -- -- --

_.....fi... An eva111~tinl1 of the f"f~h.l1O' .-. r1~ta ::12 n R 0 11 0 (1 R 0 ~ 0 ~ !l\ -- -- ... - -- .... 
7. Vertical distribution 2f the sUver hake 20.5 -- -- - 3~ 0 3.5 4.0 5.0 5 ( -- --
8. The study of possible management techniques 26.2 -- -- -- -- -- :4. 0 5.0 5~ 0 6. 0 6 2 -
9 .. The ~nnti~l:lti011 ofserololtical f:p~hntaues 26.2 -- -- -- -- -- A. 0 ~ n !l\ n AO 142 

White hake 
10 Arte and L'. of white hake 17.2 -- -- -- -- -- -- ~ -- Jin R 0 '"6. 2 

11. Tge lenttth and weight relationship of the white hake 17.2 -- -- -- -- -- -- -- 5.0 6,0 6.2 
12. Seasonal distribution of the white hake 12.2 -... -- -- -- -... -- -- -- 6. Q 16.2 

-- -
--_. 



SUMMARY C .'ROL SCHEDULE 
.Investigption: Hake 
3iological Laboratory: Woods Hole$ Mass. 

Est~'R" IiscaJ Years 
Project Title Cost 1>7 58 59 60 61 62 I 63 I 64 ~ 6'; ; 66 

'Red AAke 1 
13 The develonm~n~ of aainft te~hniaues 4.0 ; -33 5 8 0 o 0 8 0 3 5 -- -- - - -- '--. 
14. Age and a'rOwth of the red hake 24.5 -- -- 8.0 4.0 3.5 [4.0 5 0 -- -- ---15 Distribution and ahunn~n~p of thp l"pn h~kp 30. 11 -- -- -- -- i3 5 !4 0 tl 0 fi 0 ~ trz.---2 
16 ~p~!=Inn~1 IPnh::t .oLthe l""pn h~kp 2 a .. -- -- ... - -- 13 5 14 0 150 L5 ..oJ6.0· --
17. A review of red hake biology 33 5 7 ~ ~O.I 8 5' 3 0 3 5 -- -- -- l-- --.-.----"-"' I A TTterican hake I I 
18. The development of aldng techniaues 111.1 -- -- -- 3.6 3.5 4.0 -- -- '-- 1--
19. AIte and Lt. of the AmAl"l~::tn hRke 17 5 -- - -- -- 13 Ii 4. 0 fi 0 15 0 .. -t-=::.. 
20. The length and weiJlht re1ationshi'D 17.. ... 4 -- -- -- -- 2.2 5.0 5 2 5 0 -... --'~----21. The distribution and abundance of the Amer. hake 24.4 -- -- -- -- 13. 0 15 2 6 2 5 0 15 0 I --
22 The definition of stocks.Of. the A"I"Y\erican hruce 28.6 - -- - -- -- tfi2. I~ ? fi 0 ,.5. J)U 
23 Vertical distribution of the Amp~4r>"'n h~kp 22...4. -- -- -- - -- -- 6 ... .2 4 0 la .011.2 
24. Sp::lFtnnn1 niFttriblltion.of the ATY101-Mr>-",n h~kp 16.2 -- -- -..... .. .... -- -- 1-- 14, 0 15, OJ?..1, 
20§. A li!tud~ Qf th~ ~iiS a.lld latta. of the ATY1Pl" h~kp i6.2 -:::.. =-=~ 

_ ... f __ -- -- -:-_U.JL'\~ .3", 
, , ! -

..L --t-t· __ ·_, • I 

Investigation Tot'll 551 .. 0 47.~ SO E 56 5 i29. 6 140. <; 51 4i63 886 .8J~-~b;-·~ 
Annual Revie1'N' Date 

Laboratorv Regional or Area Office vJashin£ton Office PreD2.rE:d. bv: Rav:mond 1 Fritz. R/6/fiA-
RE'commcnier~ by: Drtte ----

Tcl2 .. Djr:'O,d.n1"Herb~ rt W GrahRm 8/6/59 
reO'~ or ~l.ru'.. Diro 1.-" iA~_.rl. .L.H'T..ilI Fjl"?lr; 
Br~rJch Cbicf ( I./Jl~, .LJ - J..Ji •. ~ ~ -. 1p--,provcd bv: .Ii,,, .~ j., /. ,'" -

I Divi3ion Chief for Director ..J 
f I - I -

*'I'otal ncede(l by L2.boratory for Proj oct :in thous.::mJs of doll.:crs. 

(~ I,/(/(",ih r' ~ h /.~~ ,( ./J / .. ' <' • .; Ie. / ~~) ./.; ~ c·~.; {:I / / Ij ':'/" {/ " .. ~ . / , 

#714 7/9/59 
('. ~('(C"7 

',.1: /).( '. /1"' I( 



u. s. Fish '"nr1. ;,TilcUifc Service 
Bure:-u of Comr:1crci':.l F:;.shc ric s 

Sheet No.1 

Re~rch Project Out~ 

Titlo of Project: Age and growth of the Silver Hake 

Investig".tion Title: Hake Investigation 

InvC'stig'J.tion Chicf: Raymond L. Fritz, acting 

Project L-.;ador: Raymond L. Fritz F.R.B. 

LocC'tion: Woods Hole, Mass. 
~b tc: August {i 1959 
File Ho. 

GS-7 
'ff"mc --------~'l'~i~t~l-e---------~G:-r-J.~d-c---

Assif't:-'.nts: (Title and Gndc) 

Ccll",borntors: 

Need for Inf:>rrn-:.tion: Age and growth of a particular species is a basic 
research project and the results are required for other projects. 
This information is used to determine the age composition of the 
commercial catch or population, age at maturity and mortality rates. 

Objccti vo: To determine the growth rate of the silver hake in the 
Gulf of Mexico. 

Method of Procedure: 

Phase 1: 

Phase 2: 

To collect and analyze otoliths from sam?les of all 
sizes of fish at several times a year. 



Hake 3 

Sheet Nc\. 2 File No.: 

Ph2.se 3: 

Estim".tcd C0StS: Tst1.l Needed by Lab3rD.tory ff)r Com.t='h tc Pre jcct 29.0 

Person:1l Services 
Other Expenses: 
Hithin Project 

Ln.b. Achn. & Sere 

L.qb. Tot'l.l 

Rc girnal Office 
1/".shington Office 

Tot:1l 

FY 1929 

2.0 

0.6 

$.4 
8.0 

.08 

FY 1229 FY 

1.8 

0.1 

101 

3.0 --
.03 

Recommended S~urce nf Funds S-K and Regular 
----------~(~S~-~K-,~R~(~;g~~~'=~~r-,~C-0n-t~r-l~·b-u~t-c~d~,--ct~c--.)~--------

Estimatr;d Dat(' of Completion: Ph3.se 1 FY ;1:7t1ClSO C IT" ---
Recommended by: 

Originator R. L. Fritz 
D2.te 

8/6/59 -

Investig::tion Chief. ___ R;.;.'~. _L...:;.:;.,...F..;;;,r,:;;it.;,;;z:;... _______________ 8_/_6_/_5_9 __ _ 

Ln.borDtory Director ____ ~~~~~~~~ ____ ~~-----------------2L2~~------
Regional Dircctor ______ ~~~~~~~~~~(~--~~·~·~-\------__ --__ --~~~----__ 

Br~nch Chief ___________ ~ __ ~~~~~------------------------~~-=~~~---
A pproved by: 

Division Chief for Director ____ ~--~~---------------------------/-·~~-·-·-(-l-.-----

Remsrks 

(ContinuE on reverse side) 

#715 7/9/59 



Sheet No.1 

u" s. Fif, [1 nn r1 TrTildlifc: Sc rv~.ce 
Burc:'u of Comncrci ,1 i: shcrics 

HE~rch Pro,;cct Outlin-:: 

Loc? tien: Yr' 1"\0~'" -: to! e, ~,~ i'>. :". 

J::-.tc: AU!;llst 6, ·19f·9 
File j'Jo. 

Title of Project: 
T "'n~'" 'WM ~.., ... 7~,~~~+~cngh l. 0'" t" ... Silver Hake 

Invcstlc.tion Title: ----_.-----------------------
Invcstig::"tion Chief: -----------------------------------------------.. ~-..• r.- ,.,.~ ,1 .,., 
Project L.::t1.d,,)r: 

77" ..... . r. OS·g 
--·iT"mc:·---------n-~:-:'l· ... .j.v~l-(:---------~G-~I----r:},J.( 

AGsif't~,nts: (Tit::;.c ~:mc1 Gndc:) 

S~.a:t , ':'1::; 1\ G3·4 

Colloborntnrs: 

NeEd fC1r Inf:)rm". tion: 'ne 1:-, • Z'tbL ~() (;"d.at! :~1. 1:.:.::').J:n~5~n·"o thT. b "r ucl 
",:":g"'~ ,,~"'act- ·~~~.~n L~. ca::::L. ·~·;1.,5 :nf: -:'.IIl', '.,n :.l \AleJO us:.<n 
thl' C('lr:~ utat' on5 !O!' ·0 ulz..Lon dJ-na:.'nics and .rowth. 

Objecti va: To det ~M"Y"i. ne th~ enang!"s in hoct." llr,"lght bv :"j,~.,.!~ih s.I'ld 50&son 
and ih"" ehan~'~fI tha r'.Ji.~ht O~C"lr from onE: v~ .. r to anoth';r 

l'Iethed of Pr0Ce:r1.ure: g'tm'?""1It wHt 'b,' ~n~~I-'("~r<1 '1- t ',n~P', nnd w";"1ht 
"- ' : ') 

r~C'-:"rr:,,"d. r.h;'l b~~lC tJ'l"",·. ·:i., "f th" rJata 
Phase 1: will bl'1 ,.aCCQn", lillhedb' usin"! t. p,. ~~,;, ma~hin?'s 

Phase 2: 



· .~----.-

Hake 4 
Sheet lk. 2 File No.: 

Hcthod of Prcccdure: (C,nttd) 

PhQS€ 3: 

EStim ..... tEd C,~sts: Tot'll Needed by Laboratory fc)r COTrljJlL tE:. Pr('jcct 

Personal Services 
Other Expenses: 
Hithin Project 

Lo.b. Adm. & Ser .. 

L,'lb. Tot':-l.l 

Regicnal Office 
V,,-shingtc.n Office 

Total 

FY 1959 

200 

0.6 

5.h 
8.0 

.OS 

FY 1960 

1.0 

0.1 

3.0 

.03 . 

21.0 

FY 1961 

--

Recommended Snurce of Funds S-K and Regular 
----------~(~S~-~K~,~R~(=;guL~~~.cr~,~C=0n~t~r-l~·b-u~t-c~d~,--ct~c-.-)~--------

Estimated Dat(~ of Completion: Phase 1 F'Y ;·Plw.so i FY --- ; Pro.1ocit IY 60 

Recorrunended b;y: D2.te 
Originator R. L. Fritz ------------------------------ 8/6/59 

Inv€stig<" tion Chief._-=.:R:.:, • ...:L::;.:....:,F.:,n=· .:;tz=-_______________ 8::.1/:..;:6:;.:./..:;::5~9 __ _ 

L~boratory Director 8/6/59 _-¥':.l< 

Regional Director __ ~~~~~~~;&~~~~~l-__ --__ --____ ----~~~~------
Brpnch Chief ________ ~~~~~~~~------________ ----____ ----~~~L-~~---

A pproved by: 
Division Chief for Director __ ~~------------------________ --___ I __ ·-2-· _._,_.~_. ____ __ 

Remcrks 

(ContinuE; on reverSE' dda) 

#7l5 7/9/59 



Sheet No.1 

u, S, FiE,h ,,-hi v-Tildlifa Service 
BurE'''1.u of CommerciC'l Fisheries 

Research Project Outline 

Loc::>.tion: Woods Ho1e~ Mass. 
':)c\tc : August 6~ 1959 
Fil.:; No. 

Titlo of Project: Seasonal movements of the Silver Hake 

InvEsti:sc'.tion Title: Hake Investigation 

Investig:'.tion Chief :_.!:R::.:.:...!:L~.~F~r;.;i::.::t::.z ____________________ _ 

Prcjcct Leader: R. L. Fritz~ Fishery Re~<:Lrch B!.o!ogist, GS-9 
No.1,l€' Title Gr'J.de 

Assistcmts: (Title nnd Gr(100) 

Cdlqborators: 

Need for Inform<?tion: The seasonal movements of this species remain unknown 
at this time. In order to delineate the population stocks~ the seasonal movements 
or migratory patterns must be determined. 

Objecti vo: The seasonal distribution should be studied in order to determine the 
extent and the reasons for the migrations. 

Mothcd of ?rocedure:Tagging and surveys are necessary to complete this project. 

Phase 1: 

Phase 2: 



Hake 5 Sheet Ne. 2 

Mcth:\d of PrcccG.ure: (Ccnttd) 

Ph!lS€ 3: 

Estim. .... tcd C:sts: Totn.l Needed by Labor~Ltory for Com1Jlc tc Prc'jcct 

Person~l Services 
Other Expenses: 
'-.rithin Project 

Lo.b. Adm. & Sere 

L1"..b. Totn.l 

Regirnal Office 
F".shington Office 

Total 

FY 1959 

1.0 

8.0 
.08 

100 

0.1 

3.0 

.03 

Recormncnded Snurce of Funds S-K and Regular 

File No.: 

FY 1961 

--.. , 

2,0 

.OJ5 

----------~(~~--~K-,~R~l-;g-u1~~x--,-C~n-.n~t~r~i~b-u~t-c~d-,-(-t~c-.-)~--------

EstimatGd Date of Completion: Phase 1 F'Y 5,2fPhc':lSO c_F'Y __ ;Phase 3_F'Y_' __ ;Proj'ocit FY 63_ 

Reo Leo Fritz 
Recommended by: 

originator 
----------------------------~ 

Date 
8/6/59 

InvEstig[>tion Ch1ef ___ R __ .,_L_. __ Fr_~_·t_z ____________ ~ _________________ 8_/_6_/_5_9 ____ __ 

Laboratory Director __ ~~~~~~~~ ____________ ~ ____________ 8~/~6~/~59 ______ _ 

Regional Dircctor ____ ~~~~~1-~~~~~~~~--------------~~~~~--~ 
Br~nch Chief _____ I.J-______ ~~~L..(,...u. ....... --------------J,:.L--!Ioo¥"--..... +_ 

A pproved by: 
Division Chief for Director 

-----H~~~-------------------------------------

Remcrks 

(ContinuE, on reverSE' side) 

#715 7/9/59 



Sheet No.1 

u. S~ Fic:h ani VTUdlifo SGrvice 
BurE':1u of Commerci['l Fisheries 

RE:su1.rch Project Outline' 

Loc,".tion: Woods Hole~ Mass. 
;)c,tr: August 6~ 1959 
File No. 

Title of Project: _An evalu.ation of the fish!!!.g effort on the Silver Hake 

Investicse.tion Ti tIc: Hake .. ..o:I ... p. ... v ... e.._s..-ti;;jig;a.;;a_t__.io;;.;n;;;..... _________________ _ 

Investigcction Chief: Ra La Fritz, acting 

Prcjcct LC.'1der :_.....;::R;..::..~L:.:.~...:.F-=ri.=.t:.:z:.lI....;:.F.:;is:;;;h;,:,;e;.;;r;."y~R:.;:e~S~e-..;:;ar~ch;::.,..;:B;;;.:i:;..;:0;.;;io;:;.;g~is=.:.t'l-....;:G;:.::S;;..-~9~~ __ _ 
N~'l(, Title Gr').d(;? 

Assistcmts: (Title nnd Gra0e) 

C011qborators: 

Need for Informc:tion:A study of the fishing effort will aid the biologist in deter­
mining the relative abundance from year to year, A study of this type is necessary 
to define the variations that occur and to relate these variations to the biological 
and physical changes. 

Objecti ve :To determine the fishing effort in catch per hour or day of the whiting 
fleet of Gioucester~ Mass. 

Method of Procedure :An analysis of the number of pounds caught and the time invoived 
by vesscl category, by vessels catching 50 percent or more silver hake. 

Phase 1: 

Phase 2: 



Hake 6 Sheet Nr .. 2 

Mothod of Prccedure: (Conttd) 

Phase 3: 

Est:im~tGd C':sts: Tot,'ll Needed by Labort.tory f·.')r Complc tc Prc.jcct 

Personn.l Services 
othEr Expenses: 
Hithin Pr()ject 

L",b .. A.hn. & Ser. 

L::1.b. Tc,t.:1.l 

Regir nal Office 
T1T'lshington Office 

Total 

FY 1959 

100 

8.0 
.. 08 

FY; 1960 ---
1.0 

0.1 

],9 
3.0 -------

.03 

File No.: 

32.5 

FY 1961 

200 

0.4 

1,1 
3.5 

.. 035 

Recormn€nded Source of Funds S-K and R.e§U;lar 
------....,.(-,,:S..:l-K~,--;R::-c-,gul--.:"-c.r-,-C~o-. n-:t:-r-:i:";"b-u"":'t-c~d-,-(-·t:-c-.... )r------

Estirnatr-:d Dat(~ of C omplet 1_> on: p"'.':!s"", 1 FY ,.-,."-,,so 'JF'Y. • TII..._ ~:e 3 TjV eProj4 0-!l. ry 61 - u_ '- ___ J:'IlCL L_-____ , £Ild.... . .I.' ~, '"'II 1.' 

Recommended by: Date 
Origmator 

-----------------------------
8/1/59 R.. L. Fritz 

~esti~tiooCM~~ __ R_._L_._F_r_1_·t_z ______________ 8~/_6~/_5_9 ___ ~ 

L~boratory Director ____ ~~~jL~~~~!-----~--------------~~~~-------
Regional Director ___ ~~Q:;;~~~_4=~:...:...;::;.-;.;;:;;..;;::~~----------.wL.~~~---

Brpnch Chief __________ ~~--~~~~~~--------------------~~~~~~----
A pproved by: 

Division Chief fer Director 
--~~--~----------------------------------------

Re!n8.rks 

(ContinuE on reverse side) 

#n5 7/9/59 



Sheet No.1 

u. S. Fish ani Fildlifo Service 
Bur~~u of Commerci~l Fisheries 

~scr:treh Project Outline 

~)ocP.tion: Woods Hole~ Mass. 
. atr: August 6 1959 
File No. ~ 

Title of Project:"yertical, distribution of th~~S:.::U~v~e~r_H=ak=_;.;:;~~ ________ _ 

Investig~?tion Title: Hak~ Ipxestigation 

Investig~ti0n Chief: R. L. Fritz. acting 

Prcj Let Leader : ___ t~oF,-'l~b:.;:e:.~a:=.::s.=:s.:oligna.:::::.e;;;.d=--___ --:~~ ___________ ----
NQ.j,l€ Title OOr '1 de 

Assist.:tnts: (Title and Gr,lC~c) 

C()ll~borntors: 

Need for Inform"ltion: To fully understand the movements of this species/not only 
from one area to another ~ but)vertically from the bottom to the surface. 

/ 

ObjectivD :To define the nature and scope of the diurnal migrations of the sUver hake. 

Method of Procedure: To conduct fishing operations at several offshore stations 
for a 24-hour period. 

Phase 1: 

Phase 2: 



Hake 7 Sheet Nc,. 2 

Method of PrcccG.ure: (Conttd) 

Phase 3: 

File No.: 

Est:i.m:--.ted Crlsts: Tot::tl Needed by Labcr:ltory for ComJ?lL tc Prc'jcct 2005 ------
FY 1959 FY; 1960 FY 1961 

Person~l Services 
Other Expenses: 
lhthin Project 

L2.b. Adm. & Sere 

Lab. Totn.l 

Regi("nal Office 
1!\T~shington Office 

Total 

1.0 

0.1 

1.9 

3.0 

.QJ 

"* 

2.0 

004 

1.1 

.Q35 

RecorTnnended Source nf Funds S-K and Regular 
----------~t"S~-~K~,-R~(~c~~-~~· -,-C~o-n~t~r~i~b-u~t-cd~,--(~·t-c-.~)---------

Estimated Dat(~ of Completion: Phase 1 FY 60 ;'&80 C FY ;Phase 3 IlY j.Projoet 1'1 64 -
Recommended by: 

Originator -----------------------------
R. 1.. Fritz 

Date 
8/6/59 

Investiga tion Chief. ___ R ..... --.,;;.....-..;...;;.. ______________ 8....;/_6 ... /_5_9 ___ _ 

L~boratory Director __ -P~~~~~~~~ __ ~r_--__ ------------~8~6~5~9~ ____ --

Regional Director-____ ~~~~~~~~~~~~~~----------~8~/~l~9/~5~9~-----
Br~nch Chief /.2 - 2 -

----------~------~~~~----------------------~~~~~~--A pproved by: 
DiviSion Chicf for Director .-..L -~l,.. 

------~~------------------------~-------------
Remarks . 

(ContinuE on reversE' side) 

#Tl5 7/9/59 



Sheet No.1 

I , 

u. S .. Fhh an~l "i'Tildl1fc Service 
Bul'f''1.u of Comi'nE.'rcicl Fisheries 

Re sr (lrch Pl'O .icct Out1 inc-

Loc".tion: Woods Ho1e~ Mass. 
'le, tc : August 6 ~ 1959 
File; 1';0. 

Title of Project: The Dev~~.ment of agi~E,-g~~hni9.u~ fo~ the Red Hake 

-------_._-----
Prcjcct LC·1.cler: R. L! E.dwards, Fisher,y: R~~ar~!91ogist, GS-12 

;:r:-.lllE' 'i'i t,:L ( Gr:Jde 

A ssistctnts : (Title nnd Gr"lr;1c) 

L. M. Lawday~ Fishery Aide~ GS-5 

Need for Inform".tion: The red hake is the principal species caught by the 
industrial fishery. In order to determine the age composition of the red hake 
a method for ageing this species must be developed. 

Objective :To examine the scales~ otoliths and possibly other hard parts to 
determine the best indicator of age. 

Methcd of Procedure: Collections of scales~ otoliths and other parts to be made 
monthly throughout the year. An examination of these parts and 

Phase 1: an analysis of the data will be published. 

Phase 2: 



Sheet No. 2 

1-1ethod of Procedure: (C<mttd) 

Phas€': 3: 

Estim~t(d C~sts: Tot::>.l Needed by Labor.::.tory for CompI<- tc Prr,)jcct 

Person~l SerVices 
Other Expenses: 
l-Ji thi.n Pr(;j~ct 

Ln.b& Adm. & Ser. 

Lab,. Tr,t,J.l 

Rcgir:n~l Office 
V~shington Office 

FY 

1.0 

00 3 
.r_ 
6·7 
8.0 

.080 

1959 FY 

1.0 

0.1 

2.9 
400 

,04 
In 

Recormncmled Source (jf Funds S-K and Regular 

1960 

File No.: 

IiY 1961 

1.0 

0.1 

-~.-= 3.5 
.035 

-----

----------~(~S--K~,~R~c-;S-ul~~T--,~C~~0--'n~t~r~i~b-u~t-c~d-,-(-t~c-~~)~--------

-, 

Estimated Dato of Completion: Phase 1 FY ;'&US0 C F'Y ---
Recommended by: , 

Originator R. L. Fritz 
------------------------------

InYE stig:->tion Chief ___ R_,_L __ • _F_r_i_t_z _______ _ 

L"lboratory Director Herbert W. G~ 

Regional Director bM df:l:i(/ .... ,,~~I"C.. ~~ 

8/6/59 _. _ 

§/6/59 

8/6/59 

8/l9l59 
1)-1'f-~_ Br~nch Chief ~11~' 

A pprovecl by: '~ JJ.. 
Division Chief for Director ____ ~'-!-.-I-~~J:\-:---------------------------/-'----:-'.-, __ 

/ 

(C ont inm: nn revers e si de) 

#Tl5 7/9/59 
/ 

/ 



Sheet No.1 

U. S. Fibh and Fildlif~ Service 
BUl'cm of ComrnE.:rciC'l Fisheries 

Rcsr.'lrch Pl'o,icct 01.~tlinc-
-----~- .. - .. ---

Title of Project: -Age and In:Qwth of the r~.fLhakL 

Loc,<>tion: Woods Hole.. Mass. 
')c,t,: August 6 .. 1959 
Fib l\~o. 

b'JC3t-L::;:~t:Lon Title :~J.mr~atlgatio1l...--.... __ . _____ ~ ~>_ .. ________ _ 

I~:\r(stig~ti0n Chief: B. L Fritz, a,.ctin,g ---------------------------

Assistonts: (Title and Grit0c) 

L. M. Lawday .. Fishery Aide .. GS-5 

Need for InforIn':',tion: The age and growth of the red hake is of particular 
interest to the industrial fishery. The results from this study will determine 
the rate of growth of this species. These results can be used in other fishery 
problems such as population studies.. age at maturity and others. 

Objective: The objective of this study is to determine the rate of growth of 
the red hake in New England waters. ~ .. -/. . . I j If {/.J I (/l .. - '-(: 

Method of Procedure: Collections made at several times a year of all avaUable 
sizes of fish. 

Phase 1: 

Phase 2: 



Hake 14 Sheet No. 2 

Method of Procedure: (Conttd) 

Phase 3: 

Est:i.m:1tci C')sts: Tot::>.l Neec:.ed by Labor,:-,tory for Comph tc Pr('jcct 

Person~l Services 
Other Expenses: 
Hithin Prr;ject 

L~b. Adm. & Sere 

L'lb Q Tr,t:l,l 

Rogirnnl Office 
l·T'1shingtc,n Office 

Tot;).l 

FY 1959 FY 

0.6 1.0 

0.1 0.1 

7·3 
800 

.98 

Recommended Source of Funds S-K and Regular 

1960 

, ........ 

File No.: 

FY 1961 
---

1.0 

0.4 

___ 2.~ __ 

3.5 

----------~(~S~-K~,~h~C-1·-u~1-~x--,-C~'()-"n~t~r~i~b-u~t-0~d-,-l-·t~c-~~)~--------

Estilnatr::d Datc: ef Completion: Phase I" F'Y 59;"lji.wso L IT 

R.L.Fritz 8/6/59 
ReCOlnmended bJr : , 

Originator -----------------------------
In...,€stig~tion Chief R. L. Fritz 8/6/59 

----~------------------------------------------------L~boratory Director Herbert W. Gr 8/6/59 
--~~----~p-~~---------~-------------------------

Fe gionn1 Dir 0ctor ___ ..,......::..::;;;p:~_Lo..,.::~~~;.;:;.;:....;...---.:=..:::...-------....::8:.../.:=1""9.1..11£5,9-
Br"nch Chief 12-.21./"'*1-__ 

Approvec1. by: I', 
Divis ~_on Chicf fer Director ·ti l - . ',..J 1''/ r., 

------~j~-----------------------------------------\", 

Rem~.rks 

(ContinuE; on reVErse "'1" ,.]e') ..... '.t 

I 
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Sheet No.1 

u. S. Fish and vTildlifc Service 
BurclU of Commerci2l Fisheries 

~sca,rch Project Outline 

Title of Project: Distribution 8114 abundance or red htkt 

Loc<'.tion: Woods Hole, Hass. 
Je>. tr : August 6, 1959 
FUe No. 

bvestig2.tion Title: Hak:e (J?1l!.en1elY pprt of WhM;Ipg l'fll:!:sinveat4gl.tion) 

InvestigQtion Chief:~R.~L.~~lri~~ta~ ______________________________________ __ 

Prcj ect Leader :, ___ ~R;:.=-::L.==-Edwarda==:.= ____ ~F:;;.~R.B::;.::.... _______ ~G8E:-U:s:~ __ _ 
i'Jo.iilf: Title Gr::tde 

Assist<"!nts: (Title nnd Grade) 

C0ll8.borators: 

R. L. Frits 
L. I.aday 
W. Call.ahan 

F.R.B. 
F.A. 
Stat. Clerk 

Need for InfoI'ITI:':'.tion: This apeci •• i. the backbone of the 1nduatr1al fi_r;r. 
It i. apparen~ fished heav:i.q onl;r in lim1tecl are88 within ita total 
range Wlich 18 llIllaJo1m. The pr8MDt level of exploitation can onl.1' be 
orude~ estimated pending more extenaift intoration about the diatr1but1on 
and abundance of the entire population. 

Objecti vo: To dei'ine the distribution and relati't'e abundance of the red hake, 
by seaeon. in the Gul:r of Mai.JJe and in the Middle A tlantio reg1~ 

Method of Procedure: 
. 

Phase 1: ~1a of prev10ua census cruise data and further research 
ve.sel trips, particularq trips that promise to locate the winter-ttme 
centers of abundance. 

Phase 2: 



Hake 15 Sheet No.2 

Method of Prccedure: (Contfd) 

Ph!1S€ 3: 

Est im,1. tel C :)s ts : Totr>.l Needed by Labor.::.tory for Comph tc Pre,ject 

Personal Scrvic€s 
other Expenses: 
'Hi -t.h:ill Prr; ject 

L!1b o Adm. & Sere 

L~bl) T0t.'1.1 

Regirnal Office 
1/1.shington Office 

Total 

FY 1959 FY 1960 

----------------
Recormncncled Source cf Funds S-K and Regular 

File No.: 

FY 

1.0 

0.2 

3.5 
--~. 

__ ~JUL_,~ 

----------~(~S~-K~,~R~0-g-u~1-~r--,-C~lo-,n~t~r~i~b-u~t-c~d-,-l-·t~C-D~)~--------

Estilmted Date cf Completion: Phase 1 F'Y ~Pb.c'1sC L T'Y 

Recommended by: 
Originator ------------------------------

R. L. Fria 8/6/59 

Invcstig:->.tinn Chief R. L. Fritz 8/6/59 

La.bcratory Director 8/6/59 
Regiono.l Director 8/19/59 

Br"nch Chief _____ --O'J--__ """"'!L'!~---------------. t; - .J.¥-.rJ--
A pprovecl by: ( 

Divisj_on Chief for Director / ''''.' ,~.t' 

Rem~rks 

(ContinUE' on reverse dr1c) 

I 

#715 7/9/59 



Sheet No.1 

u. S. Fish and 'Fildlifc Service 
Burc::1.U of Commerci2.1 Fisheries 

Research Project Outline 

Title of Project: Seasonal movements of red hake. 

loc,<l.tion: Woods Hole, Mass. 
~)iJ.tc: August 6, 1959 
File No. 

L'1vestig:.tion Title: Hake <1!"esentg :included in vhitipg)(industrial sub-investigation 

Il1vestigC!.tion Chief: R. L. Fritz, Acting 

Project Lcadcr:, ______ ~R~.~L~.~Ed==war==~ds~--------~F~.~R~.~B~.------------~GS~-~1=2~ __ __ 
NQlilC Title Gr'lde 

Assist~nts: (Title and Gr~de) 
L. M. Lawday G8-5 

Coll8.borators: 

Need for InfoI'ITl-;.tion: The red hake so far has been difficult to tag. There 
seems to be at least two fairlJ" distinct groups of red bake in the New 
England area. Somehow, perhaps by defining the seasonal movemants, using 
commercial and research vessel catch data, it will prove possible to 
demonstrate that stocks do or do not exist in the area. 

Objecti va: To define seasonal movements and to protide data that may be used 
to help define the presence or absence of stocks based on evidence or 
differential movements of groups of red hake. 

Method of Procedure: 

Phase 1: ~sis of commercial and research vessel catch data. Further 
cruises planned to check Jvpothises and to do experimental tagging. 

Phase 2: 



Hake 16 
Sheet Nne 2 

Method of Procedure: (Conttd) 

PhasE 3: 

Est:i.m:l.tci C')sts: 

Personnl Scrvic(;s 
other Expenses: 
'Hi thin Prrject 

L:cb o A::1m. & Sere 

L3.b" Tr,t,",l 

Rc girn::>l Office 
F~shington Office 

Total 

FY 19.59 1960 FY __ _ 

- -' .... ~ ... -- '"-

File No.: 

FY 1961 

1.0 

0.2 

3.5 ----.:;..-,-----
- _____ .o~.,_ 

------
Reconunenrled Source ()f Funds S-K and Regular 

----~~--~(~S~-K~,~R~(-;g-~~,-~x--,-C~1n--n~t~r~i~b-u~t-c~d-,-(-t~c-o~)~--------

Estimated Date of Completion: PhasE:' l' n61 ;l:Si.1Clsc c_FY_' _T _; Phaf'"c 3_I;;..;;;Y;;...-._;Projoc(l~!S 

Recommended by: . 
Originator R. L. Fritz 

------------~----------------
8/6/59 

InYEstig~tion Chief,______________ 8/6/59 

L-'lbcrrttory Director __ -:;~~~~+-~::..----_.------...!:8if-/~6L/5~9!....-
Regiono.l Director ___ ~lp[!:!:::;~w~t;::...~::i:.........c..~;d<"'-.:~~fl.~~~· ::::::::=--____ ~8~/:...1:..:.9.:../.:.5.:..9-
Br"nch Chief 0- 2 -

------------~~~~~~----------------------~~~~~~-~ Approved by: 
Di vis :"on Chief for Director I .J.. 

----~~--~--------~------------~----~~-----

REm~rks 

(ContinUE: on reverse ddc) 

I 
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Sheet No.1 

u. S. Fish and Fildlifc Service 
Burc'l.u oJ: Commerci2l Fisheries 

BEscarch Project Outline 

Ti tle of Project: A review of the red bake biology 

L"'1vestigation Title: Hake Investigation 

Invcstig,:,-ti0n Chief: R. L. Fritz, Acting 

Project 1c3.der: R. L. Edwards FRS 
NCUI1C Title 

Assist[!nts: (Title and Gracl.e) 
R. L. Fritz FRB 

C()ll~:"borntors : 

Loc?tion: Woods Hole, Mass. 
::Ja t( : August 6, 1959 
File No. 

GS-12 
Gr'lde 

GS-9 

Need for Infornr:.tion: A compilation of the present knowledge of the red hake 
is needed in order to intelligently plan future researcho 

Objective: To review all information on the red hake. 

Method of Procedure: To write a review of the biology of the red bake, 
incorporating ul aspects of fishery biology. 

,It.i /]J/'l. .. ·t(· I~ Ir J~·fi.,.l ,1'L-
/'f ~,'/ 

Phase 1: 

;; krt-:./2t.i 

Phase 2: 
!.,',L'V- t-. ~. 



Hake 17 Shc'et Nn.,. 2 Fil ~,T . C J.~o.: 

Method of Procedure: (Ccmttd) 

Phase 3: 

Estim:1tcl C')sts: Tok,l Needed by Labore,tory for CompLtc Prcjcct 33.5 

Person~l Services 
other Expenses: 
I'Ji thin Prr;ject 

Ln.b. Adm. & SEre 

L'lb Q Tct"',l 

Rcgirn.':'cl Office 
"\?'lshington Office 

Total 

FY 1959 

100 

0.2 

7.,3 

8.5 
.085. 

FY 1960 

1.0 

0.1 

__ ,_~ ... 9t.-__ 

3.0 

------

FY 1961 

0.5 
--= 

-~-,!r£--= 
___ 3o::;,.;.~_, __ 

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

Recommmded Source of Funds S-K and Regular 
----------~(~S~-K~,~h~(-.~-~~'~~r--,~(~~()-,n~t~r~i~b-u~t-c~d-,-(-t~c-~~)~--------

-
Estilnated Date cf Completion: Ph:tse l_F'Y __ j'Pl"k'::so c . ...;...FY_" _; Thaf'c 3_I_iY __ ;.ProJoct. t~~61 

Recommended by: 
R.L. Fritz 8/6/59 Originator 

------------------------------
Investig~tion Chief R. L. Fritz 8/6/59 

----------~~----------------,-----------------------
Labcr;),tory DirEctor _-Wl:nl.eI:Uh;J4~_-----_."..----------9L2L2i!.--, 

Regional Direct()r __ ~I~.~/J.r.~~~~~~~~~~~~~~~----------~~~~L--
Br:->nch Chief -£:1--

A pproved. by: 
Division Chief for Director 

----~~--~-------------------------------------
,/ .-' 

REm~rks 

(C ont inUE on revers E ~~jJ1C) 

,#715 7/9/59 
I 



Sheet No. I 

u. S. Fish and "rildlif8 Service 
BurCClU of Commerci[ll Fisheries 

~scarch Project Outlino 

~oc2_tion: Woods Hole, Mass. 
~)a tc : A~oust 6 1959 
File No. ' 

Ti tle of Project: The development of Agi?Jlg techniques for the .American hake. 

L'1v(;stig-:c.tion Title: Hake Investigation. 

Investig,:,-tion Chief: R. L. Fritz, Acting 

Project Le~d8r: ____ ~~R~.~L~.~Fri~~t~z ________ ~~~F;RB~ __________ ~GS~-9~ __ ~ ____ __ 
NCUiK' Title Gr '1 de 

AssistGnts: (Title and Grnde) 

R. L. Edwards FRB GS-12 

C()llr-tborators: 

Need for InforIT!:'ltion: Using bOnfY body parts, to develop an aging teclmiqaa :in 
order to determine the growth rate and age composition of the .A:lllerica.n hake. 

Ob,iecti vc: To determine the best possible method for aging the American hake. 

Method of Procedure: To collect scales, otoliths and other parts and examine 
, each of these for the best method. 

Phase I: 

Phase 2: 
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Method of Procedure: (Cr)nttd) 

Phase 3: 

Estim:1tcd C'")sts: Tot~'.l Needed by Labor,::tory for Comph te PrC)jcct 

Personn.l Services 
other Expenses: 
l-Ji th:ill Pro j oct 

Lo.b. A::lm. & Sere 

L"-b 0 Tot,'ll 

Re girnrrl Office 
Fqshington Office 

Total 

FY 1959 FY 1960 

200 

0.2 

.036 ...... .~ 

File No.: 

FY 1961 

2.0 

0.5 

1.0 

.035 

Recommmded Source r;f Funds S-K and Regular 
----------~(~S--~K-,~R~c-g-~~'-~r--,-C~lo~n~t~r~i~b-u~t-c~d-,--tt~c-c-)~--------

Estirnate:d Datc! of Completion: ?hast' l' FY 60 ;1~1ClSC c.-:;..;FY;;...-_; Phaf"c 3_1....;'Y __ ;ProJoct_l-"02 

Recommended by: .. 8/6/59 R. L. 'Frl.tz Originator _____________________________________________________________ __ 

InvEstig:"'tion Chief R. L. Fritz 8/6/59 
--~~~--~~------------------------------~~----Labcrn.tory Director _.:;r;::.:::;.:::;.;:;..:::...::..:-::?7=-r==-______________ 8.;.,1_6/;,..5_9 __ 

Re giono.l Dir cctor __ -1~~~-..::t:_J~~:::c~~~:f!::::l.....----_--.;---8:.:/:...::l:.:9:.:./.:5~9--
Br~nch Chief /.2 - 2.l( --d __ _ 

A pproved by: 7-
Division Chicf for Director /-).... ~-, 

--~~--~------------------------~--~--~-----

(Continue on reverse side) 

/ 
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Sheet No.1 

u. S. Fish and ~Tild1ife Service 
Bure:lu o.f Commerci«.l Fisheries 

~scarch Project Outline 

LocC'.tion: Woods Hole, Mass. 
Da tf· : August 6 1959 
File: No. ' 

Title of Project: -AWl and Qrmrth of the "-rice !J!k!(Merlucc1U8 Olbidna) 

Investigation Title: BaH ( projeGt. preaentJ.t in 1.nduetr:\&l) 

Investig,~ti0n Chief: R. L. MH, AQt.Uw 

Assistnnts: (Title and Gr~de) 

R. L. EGwards 

Coll~borators: 

Need for Infornr:"tion: The American hake is as yet unexploited and. represent. 
a potential tishery". A researoh effort directed toArd it nov will sene 
two purpo ••••• (1) it v1ll aid in the :1nterp1"8tation of population .tudies 
of exploited. fishes, and (2) will do the grotmd. work on the population 
that should be done on arq species prior to exploitation. 

Objective: To define the growth rate and ita variatiou, geographical.li and 
as a re8'Ul.t of environantal ch.ange. 

Method of Procedure: 

Phase 1: ~a1. o£ the studies being coDduoted on the use of seales and 
01011 ths as tools for aging this specie •• 

Phase 2: 



Hake 19Shcet No. 2 File No.: 

Method of Procedure: (Conttd) 

Phase 3: 

Estimated CistS: Tot".l Neecled by Labor.::tory for CorrrplL tc Pr::'jcct 

Personal Services 
other Expenses: 
\'Jithin Prr:ject 

L2.b. Adm. & Sere 

Lqb .. Tot-:>.l 

Regirml Office 
l;h.shingtc.n Office 

T·otal 

FY 1959 FY 1960 

--------

Recormncnded S()urce Df Funds S-K and Regular 

Ii'Y 1961 ---
2.0 

.035 -----"'--.-.... ..... -

----------~(~S--K~,~R~(-;gul~-..,x--,-C~~n-.n~t~r~i~b-u~t-c~d-,-(-t~c-~~)~--------

Recommended by: 
Originator R. L. Fritz 8/6/59 

InvEstig:->.tion Chief R. L. Fritz 8/6/59 ------------------------------------------------------
Laboratory Director 8/6/59 

---r~~~~~~~~~----~~----------------~~-----
Regional Director ____ ~pe~~~~~~~~~~~~~~----------_;8;/~1~9~/5~9:-. 
Br~nch Chief ____ .JL--.: ___ Sjt:jl~~_______ Q.2tf-?f== 

A pproved by: 
Di vision Chief for Director /. ,{ Vi 

----~----~------------------------~---------------

Rem-::rks 

(ContinUE 0n reverse side) 

/ 

#Tl5 7/9/59 



Sheet No.1 

u. S. Fish and vTildlifc Service 
Bure~u of Conwercinl Fisheries 

Research Project Outline 

Loc?tion: Wooda Hole, ~i&S8. 
;)a tr : Auguet 6. 1959 
File No. 

L'1Ycst ig.7.ti on Ti tlc: flake . .;;;I.t_nYe8~ __ t1i;;;;;;wl.;;a_tl:;,;on.;;..;;;::~ _______________ _ 

Invcstig~.ti0n Chief: a. I.e Mt&, Aot1.zIg 

Project Leader: R. L. Frl. FRB 
----~N~~-aE-'---------------~Ti~t~l-e---------------~G~r-~~de-~------

Assistnnts: (Title and Grade) 
R. L. f;:dvarda FHB 

Collqborators: 

Need for Inform!?tion: rata Delded 111 tba ~ of tba apec1 .. as a reeulUng 
potential t1sher7 ruource. 

Ob,iccti va: To determ:1na the ........:t varlat.1<ma in ~ght Nlat1oaah1p 
of the Aario n 1 ... 

Method of Procedure: Col.leot of length -ish" data from. _ter1a1 obtatr.d 
on aurwry cru1-. 

Phase 1: Stat1lrtJAta1 anal.yaia ot dat&t(IDP) 

Phase 2: 



Method of Procedure: (Contfd) 

Phase 3: 

File No.: 

Estim:1td. Clsts: Tot,".l Needed by Labor,::tory for Comph tc Prc'jcct l/.~ ------

Personn.l Servicos 
Other Expenses: 
1rJithin Prr;ject 

L;"!.b. A::hn. & Sere 

L3.b o Total 

Re girnol Office 
1tT~shington Office 

Total 

FY 1959 

--... 

...... 
= -

FY 

--
--

I'" 

FY 1961 

-......;-;;,;-;;;,; .. ;;;.-.--­
, __ ' •• 0 ..... __ 

__ ......... ,.9.24.- •. _ 

Recommended Source (if Funds S-K and Regular 
----------~(~S--K~,~R~c~g~~~~~~r--,-C~1~--n~t~r~i~b-u~t-c~d-,-t-t~c-c~)~--------

Recommended by: 
Or iglnator 

------------------------------
R. L. Fritz 8/6/59 '-'--

InvEstig~ tion Chief __ ..... -;.a.._-.... : .. a.....,;; ... ~,'i.'..:i .... it:.z~______ 3/6/59 

Laboratory Director _____ .t~w.~·.~~8~t~t~I'~.-wT~pai~~WI~-------. 8/6/59 
Regional Direct0r ___ ......;S~!G_N_ED_:_J_O_S_E_P_H_.F_._P_U_N_C_O.C __ H_A_R ____________ ......; __ .... 8_/~1~9~/5~9~ 

Br~nch Chief _____________ H_W_W_A_R_D~H-..... E~C~K1f~------------------------------/~-)_-_~~y~-!-~)7 
Approved by: . 7J)~ f--' 

Division Chicf for Director.; l..~.{ ~ ,I " . .-1. {~ 

(C ont inUF on revers E si :-10 ) 

/ 

·#715 7/9/59 
/ 



u. S. Fish and vTildlifc ServicE) 
Bure:=tu of Commerciol Fisheries 

Sheet No.1 LocP.tion: Woods Hole, Haas. 
Da tc- : Auguat 6, 1959 
File No. 

Research Project Outline: 

Ti tIc of Project: _ Di.tribution and abuDdan.ce of too Wr10m be'p., 

L'1vestigctti on Ti tlc :_......:H2:l&~ke::....::Inve==8tiga.=:s:e.::ti::.:::0Il::.:.. _______________ _ 

Investig~tion Chief: _____ R~~.L~.~Fr1~~t.~,~A~c~tlDg~.~ __________________________ ___ 

Proj cct Leader :, __ ~..-.:;R:= • ...;L=.:...:Fr1..:.:..:-=----~~F:..::tm=-----.....::GS:::.;:;-9~~~---
N:uae Title Gr 'J de 

AssistC'nts: (Title nnd Grade) 
R. L. Edards FHB 

Colll'tborators: 

Need fer InfoI'ITl:-;.tion: The intomation coUected in thi. projeot w:Ul determ:1ne 
the diatr1bution during the year and the availabill ty of th1a speo1e8 
tor COJrllJeroial explo1 tat1on. 

Ob.iccti va: To determ1ne the distribution and abundance of tbe American hake. 
( 

Method of Procedure: Collect and maJ.yse data frolI survey cruises. 

Phase 1: 

Phase 2: 



iiake 21. Sheet No. 2 File No.: 

Method of Procedure: (Clmtfd) 

Phase 3: 

Estimrltcd C')sts: Tot::>.l Needed by Labor~.tory for CompL. tc Project 

Personnl Services 
OthEr Expenses: 
Hithin Prnjcct 

Ln.b. Adm. & Sere 

L::l.b" Tctnl 

Regknal Office 
F'1shington Office 

T·:)tal 

Recormncn(led Source Gf Funds 

... ,. .... 
--- ... 
---

FY 1900 

--
.. -
... --

-

S-K and Regular 

.4 
24 •. · 

FY 1961 

----------

.03 
----------.-

------------(~S~-~K~,~fr-(;-guL~'-~X--,-C~·o--n-t~r-l~·b-u~t~c~d~,--E~t-c-o~)----------

Estimated Date of Completion: Phase l~F'Y~_;"l:~1C:se L_FY __ ;Pha~'€ 3_IiY ___ ;ProJoct_I~~. 

Recommended by: 
Originator ------------------------------

R. L.; Fritz 8/6/59 

8/6/59 
fu~sti~tiooCMcl __ n_._L_·._t_·1_1_.~_~_. _____________________ ~ 

L::l.borntory Director 8/6/59 
b'irilQX*t ;·Y. '~ratJam .~----------~':rr"I"T'r":~r_-

Regional Director ___ S_IG_N_ED_:_J_O_S_E_P_H_F..;..o_P_U_N_C_O_C.H~_A_R ___________ 8_I_I9_'_S_9_. _ 

Br .. "'.nch ChlOe! I.i~ -.2 'I -.57_ HOWARD H, ECK' Flii _ t-_ 
Approved by: ~~ J 

Di vis ion Chi of for Dir ector . i.- . L .>oc-}.-1 
---'~7~--------------------------------------

R€m~rks 

(ContinuE' on reverse side) 

/ 
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I 




