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MI: DETCRMINAII3N DF GROWTI! FATCS F!)P MFRICAN LOBSTLIPS 

by 

N.F. FI shery t4ani;q~mcni Coiinc:l 

I ?lewbiiry St. 

Peabody, Massachusetts 001950 



The :'!d,joi "ty ni recerit -sor% to deter;i:ine graipith rates aviiirig !',S. pnnci i?t ions o" k;erican bbbs!,ers has 
Seer* t;on$::ict:?d !I:{ invos"-iyaf:oj-r assoc jofi-.<l Viic {.o:-.;+ e r  S c j e n 3 i f i c  ':ci;fi?ii-":.r nj-a,+er- the {.i;-;picps o r  tiif 
SPii!c!-+,i!era i F%shcr,i~s Managarlent P'rocjrdiii?,, 

T h i s  ria3er js a revjew of tire n:ethods ei lp loyed Ly t i l e  Sc: 'er~t iFic  Com~;Lteo, the ~ e s i i i  t i n g  estcr~!ates ;>I- 
t h e  evnr; Revla 1 a n f f y  prci.ii.hpparameters f o r  lo!jsl-er pops11 &, inns  k r o i r l  Mai PF. to V i r g i i l i a ,  doc; ~i brief disciissioil 
o f  so:;le ?; "te :::ore sarloiis probl e:ris dssocir?!.eii wi?.i; I he deriiidt i o i i  ri+" s~~e"!eS'i~i~af,~s- 





Yosi  t ~ g z i n g  s t ~ ~ d  is, f n r  reasers aF lobster 
aua;?. i i r ; ! ' ty ,  C O B I C D - ~ ? ~ ~ : ~  !,heir a c i ; i v i u  ?:n anin:als 
2: c , ~  pe(i?- ?;?I<+ z ;<n jap i j c j  s i r e  1 ! m ; t  i r :  t h e  com;ercl:al 
?i shery. hr-i no? ?-pns",roi t carapace length da ta  a re  
i?iirtlciil c?! y zmenab? c % the FFr?rr'-Vai Ford p l a t ,  hut 
L j., ,: - , ,.. jack of a? adeqrja" eriuribiar of different age 
graups has typ ica?  21 precl~ded app.1 i ca t ion  o f  other  
c n ~ r - d u r e s  silch as t h a t  lip" Tomli i ison and Abranison 
! ? qt. 1 i,, ,-, , U i  tt the cnnseql;ei.l I d c k  of i: rep1 jcatc  
?,",- . ,~_~i\ ,re, -.nPi, condeev s b h  d a t a  are n e c e s s a r y  to  
tieve! oo estir?i;tes of the growth piaranieters which niay 
5e yjewed w< ti, co:;+ i {;ence. 

is ! , i i r i i l t b i s  ox the yon Psrtaalanffy growth 
:ar~a:r!cters f.jr jr.st--ri? d" d~?c"+ore p ~ p i : ? d t i ~ n $  0 5  
j, 5 ,  7;i-c"er~ j v p  r,*J,:;g!a.-< jp "abl es ! drlh 2, 
r-eraccj.+;i*:iy, 3s y h:; authors as cited. The 
i~etho- is  by whjci* these est!rnatea were derivcld are . . 
d93-E' i n i j < ~ d " p d  a5 Xe"p pf'f"~~i)IJ(jly dis~us~ixl~ n!i? 
prejii-indry est imates  fo r  western Long Islarid Soiincl 
were ciepfved by t h i s  silli:hiir tising the m-niniiiiai d a t a  
a v i l V a b i ? i t y  rneihod a p p l i e d  t o  d a t a  wpp? i e d  i n  2 . . oessana? corimn.in:cat.!o? Prcix P., Briggs. 

D e s p i t e  the apparent uniformity i n  the 
resiai t a r t  srriv~th CU'I'J~S for Inshore popil? a t io i i r ,  
t he re  appear to be edlhtle d?Ffi?rences 17 the growth 
rl:es a s  cxtiresred by "FIE criha"io1 i c  yrowtii 
cnerFi,e,i, Y, aw l  the dsynfi~totic l eng th ,  i,, 
Fji;?rjf-e. 2 oc<J 3 jfidji:a" "& a?there may ex is t  a 
-, t r o r t h - ~ o u i h  gradient  i n  the value  o f  these 
parameters with the 1 argest  and nwst rapid1 y growing 
l o b s t e r s  i n  the "shore G 1 3 ? f  OF k i n e  p o p u l a t i o n s .  
An ddt.i-eir:~t ?:ads here to ill trs:ratil !,he 
sl .a"st  i c a l  \i?r!ii)j? it' ~f "ese gi"n&h aararrelers 
by apply-ng un i  forn!ly t";? 95% confideacci i +mi?,.; 
ca:r+u: atp.1 5y Thul;as 119731 (see T a b i e  1). * f i ~ s  

p!<!y be sht!s",icai'y sjgnjficail.: differences 
i n  ;he v s i ~ j r  of "he coefficient, K, between widely 
separated ;,r?puIatjoes h:?",t is dot:btfal whether 
such tii *fereri.o";?u-~ d~i i .n~?crr~"l l i^a  P among t 1 1 ~  '121 :)PC? 

"t.r i,. 

I t  I s  d ; f f i i c u l t  to nake siri-~ilar g c n e r a l i z a t l o n s  
rei- ;~rr : ing :he U. S* oifs i~ore  l o b s t e r  9ups~i at'ijns 
awing to the I l i l C t e d  wnber  o f  studies vhich have 
been iqadc, It i s  apparent, +ioweuer, f r o v  ",he 
a c a i  1 a b l  c r-,t?j:*ates ?[;nearins "*, "!ah: e "?$CI? ".\iai ues 
f o r  '., ,is-o r;ajtstar?tidl i y  :.?rgeP- r i>vn thss? for .-lost 
of the ipsb3r.? f)i3j?.*la:ions, fii.rticui:rIy f#)r :.".asp 
south of  Caps Cod, 

Fig. 1. The envelope o f  growth c u r v e s  f o r  irtshorr 
populations of V.S. American lobsters. Curves a r e  
niimbersd L O  con:'i>rn to Table i .  C u r v e s  5 and 5 are 
s l i i i w i ~  as a s i n g ? = :  l i n e  because o f  c t ~ e i r  si-il;arit>- 
and i o  preserve clarity. 

-. , (1 
+I#. L .  'rhr catabolic gron.it% ~ o q f f i ~ i e n r ~  Crjr 
i r ~ s l ~ o r e  p#opu ia t  Loxs o f  U .  9. Amrr  i c s c  lobsters. J'oF,c( 
I .  ;ar i t?r i  niinlbrr corre.;puads to ;%.i>sr q i v e n  i n  T a b l e  I. 

i i c - a c k r t s  i nc? i cs t c  a P ~ r ~ x j m " ; t ~  95ili e i j ~ f i d e r i l i i  1 j i l i i s  

( s e e  text 1.  



Table 1. Von BertaSanFfy grocith parameters f o r  American l o b s t e r s ,  inshore 
waters. 

Invest igator  
(eqiration no. ) K i, t o  Enethoda 

1. Thomas (1973) 6.04785 266.77 -0.77250 (1 j 
M.01566 i 59 .04  t0.43685 

Massachusetts 

3. Fair  (1976) 0.6634 253 -3.5485 (2) 

Rhode Island - 

Russel 1 e t  a1 , (1978) 

Connecticut 

New York-W.L. 1.S. 

7. Prel iminary 0.071 190 -0.427 (7)  
(Briggs'  data)  

New Jersey 

aMethods of analysis :  

( 1 )  Polynodal a n a l y s ~ s  o f  leogth-frequency data (Cassle 1954) and 
dppl l c a t ~ o n  of the d e r ~ v e d  mode iireans t o  tiip metkd by Toirl Insor a-d 
Abramson !1951). 

(2) Appl lcat ton of molt data f r o m  tagging s t u d ~ e s  t o  the Ford-KaJford 
a n a i y s ~ s .  

( 3 )  Pol ynodal a n a l y s ~ s  of length-frequency data (Cassie 175b) and 
a p p l l c a t ~ o n  of the Ford-Walford ana?ysis .  

Unl ess  otherwise ~ n d i c a t e d ,  data  are  f o r  sexes combined. 



Tab! c 2. Vo: B e r L a l  a n V y  gr'o\-r9i ;jarrrr;eters f o r  Amer lcan lobs!ers, 
Con t i nen ta l  Shelf - slope waters. 

Southern  New Engl  and 

Atnssel1 and Borclen (1975) 
Vales O, oei 28; +0,179 (1) 
--T 

Perla i es  0.071 240 -0.134 (1 1 

Van E n p I  anti Harris 
j 1978) 0.087 287 -0, 311 !?I 

" ~ ? t h ) ( l s  o"afi]ysis a r e  coded as i n d i c a t r i d  for insliore waters 
i r i v e s t  lgations. 
?"?:91: d d t a  tag gin^ sti:dies as -interpreted by r e l a t i o n  bet7!ccn 

' n i t i a l  cdrapacc  i e n y t b  a ~ d  time at large. 
See footnotes ,  Table  I. 

13n3 ess o9iiierwise i nd i ca ted ,  data  a r e  f o r  sexes combined. 

3, '-' i n r  n';y~~i: io; ic car l ipace  :.angtii for insi:orr: po-.,i- 
! ; ~ i i o n s  o f  Il. 5 ,  4 i r r . i  icai; ?oSs:i~cs.  Ri?p:i?ai ion i i i !m?) r r  

c o r r e s p o ~ d s  t,i ri:ose give11 :n T n t l z  I. Gracliots iu~*:id:alr 

approximare 9552 i o n f i d r i > c r ~  i i n l i t s  (set? t e x t ! .  



MAJOR PROBLEMS ASSOCIATED Gi'ZTP EEVEiOPMENT OF 
GRGLiTti fQllATIriNS 

One of the major probi ems conFront? ng lobs te r  
b i o i n g ~ s t s  encountered most d r rec t iy  when 
ln te rpre t lng  s o l t  increment data 1s t o  define the 
~ n t e m a i " e r ~ o d  In terms of t h e  preirmft carapace 
length f o r  s p e c ~ f i e d  areas. Gwen such a relation- 
s h ~ p ,  raw data  may be adjusted and f ~ t t e d  % a 
ford-Hal f w d  plot.  Usually the n u ~ b e r  of observa- 
t i o n s  have been i n s u F f r c ~ e n t  t o  d ~ v e l o p  ever an 
emp7r~cal  r e l a t i o n s h ~ o .  Coiaseqisently, the usual 
approach has been t o  assume, a p r l o r l ,  an ~nte r rno l t  
p e r ~ o d  of l y r .  The r r sks  assocsated w?th such an 
approdch, even when only a restricted s rze  range 1s 
considered, a re  o b r ~ o u s .  Moreover, such a 
d r s c r ~ m ~ n a t a r y  process 1s s e l f  defeat ing slnce only 
a very short  segment of tho to ta l  growtl curve i s  
thereby exam:ned. 

F ~ n a l l y ,  the major problem confrontlag lobs te r  
b ~ o ~ o g ~ s t s  may be the q u e s t ~ o n  of aging. The 
Lobster S c ~ e n t ~ f i c  Gosrnr~ttee has not ds rec t ly  
at tacked the  wobl en, I n  developlng growth 
equations f o r  lobs te rs ,  the anproach hds beep t o  
a s s u m  ages tha t  provide some ""reasonable" v a u e  "o 
"he age a t  zero length,  to, Ieadqng t o  an 
evaiuat-ran of the  age a t  entry t o  the f ~ s h e r y  
eonsrs ten t  w'tb s ~ s i l a r  estimates by co-workers i n  

adjacent dreas. The 1-75~s a s s o c ~ a t e d  w ~ t h  t h ~ s  
approach a re  a b v ~ o u s  but arobabry unavoldaol e u n t ~  1 
an ~ndependent method o f  aglng 3s developed. 
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E n  . P IbMC), Recent and c u r r e n t  Caqadian researcil on growti) of lobs te rs  i n  the ~ j j l d . ,  Can. T e c h  Rep. 
F i s h ,  Aiii!2?-. Sc?. 932. 

I n  r e c e ~ ?  years Cariadian :ark on the growth of lobs te rs  In the wj ld  has i n c l u d e d  probabi l i ty  paper 
a n a l y s i s  of length fi-ci;:icnc:y d i s t r i b u t i o n s  t o  prov?de o s t i z a t e s  o f t h e  riu~her o f  age greiips w e r  a par t i cu la r  
s i z e  ri"f19ij and t h e  nean length 2: successive ages. I? addit ion,  siol t increment ddta are  being ob ta ined  i i s i ~ i ;  
"sphyu-io:~" or  s?~r: i la i -  Lags and estsfnates of n a l t  freqiciicy o r  proporuon n~olt ing are be ing ob t a jned  by n:car?s 
of mc:t s tage and shel l  c ~ n d i t i o n  determination thrcushout or foliowing the molting period.  Data on s i z e  a t  
t a g ~ i n q ,  s i z e  a t  recapti:re, and time a t  l z r g e  h a v e  a l s o  heen used t o  e s t i n ~ a t e  the ppsrameters o f  the tian 
8erLa:anffy gr.uwti: eqliation fcl lowi?g  t!?e ~ ~ e t b o d  of Fzbcns (1965). 



Canadtar r e s ~ a r c " r r s  are Dursiilvg a nuneer i3f 
approacl,es t o ~ i a r ~ a  estrmattr ri; growth ra tes  rn 
hobstep pcntlat~ons. These "nc lude  the  use of the 
probabr l i t y  paper vethod o" Cassie 3l.9543 t o  analyze 
' e n g t h  kreqcency d i s t r ~ b ~ t ~ u r ~ s ,  the s~rii?):naiS~on of 
riof i ~~creiireri?; and propoct~ons eol ?.,I ng (or  molt 
frequency) data ,  dnd the use of tag-recapture d a t a  
1-9 esillrna", evllii B e r t a l a r f f y  paritire"Lrs by tPe -nethod 
o f  Faeens 11965)* T R l s  paper 13rovides a b r ~ e f  
revlerr. of this wzck. 

ANALYSIS Of- LENGTii FREr)?lEI,"CIES 

L e n g t h  +requencies froin a d~ver-cailqht sampi e 
o f  677 lobs te rs  ranyln5 f ~ e m  7 t o  1?27 m cardpace 

ength aata-red d u r l ~ g  winter niolths ( l .e*  between 
no7 t~ ng  perlads j 7 n  PI acent r a Bdy, Newfound1 and ,  
were aaalyzed by tne method Jescrrbed ~y Casssre 
11954). lhe a r ~ a l y s ~ l i  Ind~cdted  six age groups Far 
ilales and 2-ght &or females over t h ~ s  s r r e  range 
(Crrn~s, i i npub l .  d a t a ) .  Gesp-r t e  the  srrbjec"Lru~ty 
dssocraL~d w ~ t h  the nethod, t h e  e s t r a a t e s  of nean 
length-at-age colncrd* reascnabty we1 i r l  many 
71sLaqces w ~ t h  peaks In the length Frequency 
d ~ s t r ~ b u t  ions ( F I ~ .  Ij. A mean carapace 'ieqgth of 
53 rn8 was estrrated at, age SIP: SOP. males and aye 
seven f o r  teiir2ilf?~r L o o ~ e r  and Uzinann ( l 9 i i j  
reported ayes three For males and four  f o r  Fernales 
a t  69 mi carapace length *or cp population o f  i l - S .  
s t f s h 3 r e  lobsters .  They corcluded that d - S ,  
inshore popu: a t i a n s  grew more s lowly  t h a n  offshore 
paptll a t ~ o n s .  13y coinpawson, the above e s t ~ i w i e s  
would appear reasoqable for  a northern population, 

The Cassie n e t h a d  appears t o  have imrked 
reasonably well in t h i s  instance; however, In view 
of  t h e  conclusions reasheti by Caddy (1877) w i t h  
regard to t h e  probabi l i ty  o f  l o b s t e r  s i z e  frcq::ency 
modes representing dge groiips, one should ass  the  
resialts sf ssi~ch analyses very sailtiovsly, 

The sphyrion tag haas been used I n  Nei.rfoundland 
lobs te r  Investigations "L o b t a i n  mnl",~creinent tiats 
s ince  1368, Recent s t u d i e s  in the Maritines, 
however, have lased a Floy T (anchor) t a g  which  is 
inser ted I n  the same positjon and fiinctiaras in 2 

manner s imi la r  t o  the sphyrion t a g  [Robinson, pers, 
cornm), Analysis of these data i s  norrnaily by a 
I inear  regression o f  prernol t and pastir101 t carapace 
:engths (Ennjs 1978). Yamckline (9976) i s  very  
c r i t i c a l  of t h i s  so-caf led Hiatt growth diagram* He 
argues t h a t ,  fo r  crustaceans, prenolt and postmolt 
Ienipthrs are be t te r  f - i t t ed  by a hyperbola than a 
s t r a i g h t  l ine ,  The d a t a  o f  Fig, 2 (Ennis 49783, 
however, d i d  not S i t  a hyperbola, j ~ o s s i  b l  y because 
t h e  range of pre!riolt iengtl-is considered (50-106 fnm; 
was too r e s t r i c t e d ,  

Estimates o f  proportions m o l t i n g  are  being 
obtained i n  Newfound: and invest igat ions by means r i i  

shell condition sampl i a g  foi lowing the wol t ing  
period (Eonis 1977)- Such sainpling i s  f e i t  t o  be 
qu i t e  r e l i a b l e  i n  dri ared s ~ c h  ds ?<ewfouniliand where 
the m a l t i n g  season Is  re la t ive ly  shorr  and 09 
:obsters  larger than 6-li mmoY t more t h a n  once 
annual i y .  1.1 ana lyz ing  these d a t a  the i ireiiioi t 
l e n g t l ~  o+ each new-shelled lobs te r  i s  ca i c i i l a t ad  

asi  ng  the preinol t-pos3nol t regressior! equation. 
f4ambers examined and numbers r r r . 12d  a t  each I-nni 
carzpace l eng th  interval  are  then subjected t o  
p r o h i t  analysis  (Eeni:: 1078) ( F i g -  31, 

i n  "iari t iwe a reas ,  / ~ a r t i c u l  a r l y  the southern 
G u l f ,  the molting season i s  qu i te  protracted and 
many animal s r-ol t t w i c e  annual 1 y, Here, she7 4 
condition saivpl f n g  is hei rig ca r r ied  euttthi-cughout 
the  inal" tq  season, The melt s t a y  o f  old-shelled 
lobs te rs  is being deterrnfned by the ~Ieopod  xethod 
described by " i k e ~  (1973) a n d ,  by ccofapil i n g  the 
d a t a ,  it i s  intended to provide est imates  of 
proportions [no! t i n g  by s ize  (Qobins.in, p r s .  cornis ), 

Caddy (1977) suggested tha t  estlsnatc?s o f  :no 
F~eqvency of occurrence o f  post -ecajs  I a! ii.,bsters 
jaele~in~neri  by the 41 ken i-~elhoa) ds Fenct~on o f  
s i z e  r a catch samcle, as we11 as ?he pr:en4age o f  
b e r r ~ e d  " e ~ a l c s  as a 5.wction of s i z e ,  mzy provide 
I 04 I r ~ c t  e s  t r lrla%s n f  no? t freql iev~y,  

A growth curve can be obtained Sy comSining 
inn1 t incremect and proportions rial t i  nij data by f i r s t  
i iss ignirrg dn d rb i t rd ry  o r  est iiiiated dye 1.0 the 
smallest carapace length For h j c h  these d a t a  are 
ava'ilable aocl a d d i n g  t o  t h i s  the product zif the rn91 t 
increment and proportion mcl t i n g  fo r  t h a t  size to 
obtal n t he  next 1ength-zt-age, Subseqiient Ierrgtks- 
: . -age are ob t a ined  i n  the same manner ( f i g ,  41, 

TAG-RECAPTEtE DATA 

Data  or) s ize  a t  t a g g i n g ,  s i z e  a: recapture,  and 
tirrie a t l a r g e  from one o f  the spttyriorr tagging 
stttid ies i r :  f4ewFnnndl and viere run i;n a s l  i g h t l y  
m o d i f i e d  version of the Fa jens  (1965) c o ~ p i i t e r  
prograr.1. The for lowing vnn i lerta? a n f Q  y~ r j i i d t  ions 
r"esul tod : 

These equations give e s t i o ~ a t e s  af 61 rnn a t  age  three 
f o r  inales and age four for ~ @ ! I I C " ~ C S  compared to ages 
s i x  and selieri ICrm the pmbab-il f t y  paper arialgises of 
the s i z e  frequencies obtained firoirr t.he sane sttidy 
a r e a .  The curves from these cguatlons i n d i c a t e  
f a s t e r  ijr0krti-i and a I a r ~ e r  asymptotic lerlgttr t h a n  
indicated by the curves produced by combining aio7.t 
Sncrnrnent and proportion mcil Ling ( F i g *  5)- HoweverT, 
i f  age i s  Igrrored and ope se t  of ciirves i s  super- 
jmposed on the other ,  there is  very close agreement 
o v e r  the 60.45 mj l e n g t h  range, In f a s t ,  over th is  
s i z e  range there i s  no difference i n  annual  grawtti 
between the t ~ s  s e t s  of curves j ?  = 1.0 for  both 
sexes) * 

4t the d i i t ho r "  reqriest, a col Teagiie, "i; K",, 
Mjsra, has exaini~ed the F4bei.s "prograin, !-!is 
u ~ i n i o r i  i s  tha t  the pro~l,ari! js qii"Ce s i i n o l j s t ? ~  and 
? _ rack:: s t a t i s t i c ; i l  in1:ut. ire is i n  t h e  procesr OF 
v ~ r i i i n g  a !:uch :.sore sopbist icaieh 2nd s"iatisz.ical'Zy 
oriented program t3 znaiyze these data a c c o r d i n g  t o  
"he same equat ion  that  Fdbens derived Fro:ri the vsud7 
f o r m  of the  von Berta'lanffy equations. The 
i q t e n t i o n  i s  to assess tire liseful ness o f  t h i s  
approach !n the strrdy o f  lobs te r  growili, 
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Fig, 1 .  Size fseqi~.;.nr:y distributi:ies w i t h  a muving average i!F 5 for sub 
cc i rnnerc ia i  lobs te r s  i n 6  io?lectrd by d i v i : i g  in Pia re r~ t  i a  Bay, 
Newfour ,dland,  Arrows indirei.e near? 17; zrs of succes-l  ive ag+-.groups a5 
deterninrd by t h e  ri-i;bal,i i j t y :ia:>e:- aaalv.; i s .  

F i g .  2 .  Prr-n:o!~-piisr71ol: r e g r e s s i o n  l i n e s   or sphyrion 
t a g g e d  !obst t : rh  in Xacei i t  ia Sa!;, Xewfi>und land. 



F i g .  3. P r o p o r t i o n s  mt.ri:in,q bastid on s h r i  1 c o n d i t i o n  s a n i p l i i ~ g  
f o i  lowing cl?+ 1975 i l l01 t ing p t j r ind  iii P?ac*?n? . i :~  Kay, Nrvfo i i nd  l a i d ,  

F i q .  i, G r o w l i i  c u r v e s  based  on :.he c o m ' 7 i n ~ l t i t 3 i ~  of xqoii / n c t e : i i ~ n t  an<: pro- 
p o r i i t i r i  inol i - ing  data p r + d e ~ ~ ?  d -:?"Fig. 2 nx:d ? :~-aai$:s, "i--:cr?p3 es?, 



Fig. 5 .  Growth curves based on the cunb~notlon o f  m o l t  i n c r c i n e ~ t  an:! pronortion 
molting ( P i g .  4 )  (A-males, B-females? and on t h e  vorr Aertaianffy parameters 
(C-males, 3-females) c ? s t i n a t + d  from Lag-recaptiire ilatli h y  t i l t s  Frrhcns 7 1965) 
program 
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GROWTH (E. Smith ,  ranporteur) 

S cnrrst:nsiis about the  inapp'l icabl l  i t y  o f t h e  
Fabens' method i n  growth analyses gave way Cc a 
g e w r a l  djscussion of the merits o f  tagging us" 
:,oiial a r ~ a l y s i s  -in es?;iinmting ~ n o i  t frequency and - : Fp ,,- +.o-l .. .an" !I:-ddy s:;ggesteC t h a t  the possibil i t y  of 
- s i y : . ,pJc i i  i t :. i-s x i th i . i  a "'year-class" may be drie t o  
jot"  rtii:rj d b  :I JPy . -1 th;i fi-i.quency 5"ol t d i j r i  f ig the 
f i r s t  year  aiad ar":ifisiai modes created by the 
n i nimiiin 1 egdl s l  re ,  Poisjrisurt suggested tiiaL niodal 
ana'ys's i s  inipossi b4 e with an animal  undergoing 
16-28 grciwt"rincrements, each with h t s  atteendant 
varr ab l l  i t y ,  Caddy suggested t h a t  perhaps 
a r t i f j c a a l  nodes ~ u l t i  mos"cwq~en"Sy a r i s e  with an 
i ~terise seasonal ,  r a ther  *itran a year-round f i shery ;  
h o . d ~ v e ~ . ,  ;))ieno;aena sac11 as the decline of n w l t  
C - ~ Q O ~  , ~ , . ~ ~ e , , , y  n p  w i t h  onset of maturity should  a l so  be 
addressed. 

Appl i c d b i l  ! ty  of the vnn Bertal a n f f y  growth 
equation was discussed w i t h  opin ion  generally 
6 i 8 i i b e 6 ,  The ccsens i l s  of the gi-our! was t h a " c t  was 
n-? ccl.r-p";rSle too! for pre; Fn!!nary yield-per-recrui t  
; r l i . " f i s i  (ie.4. assricring sl-cll t frecluency is co~~s 'canl ; ) .  
Po? + -. iability c f  K and i, was discussed w ! i h  t h e  
~bservsation expressed tha"iextrapo?atio? : ipwirds 
f co i l  s r ~ a l !  cormierc iol  s i zes  nay y ie ld  i9npprcpriato 
v z '  ies 5 3 r  L. I n  waoy cases,  i, i s  k n o w  to be t r ~ o  
l o r  simply because inbiv-iciuals l a rger  t a n  tha t  s i z e  
a r e  r o n l i  nely observed i n  the comiiarcia? cabah, 
Since !lo1 t irequency changes w i t h  "cine, est imates  o f  
i, and K m;ide Cron? growth d a t a  showi~g 3ne rno? t per 
year  do not  apply  when the number o f  molts per year 
~ec rzdses ,  S i  ncc the method i s  part icui  arl:! 
s e n s i t i v e  t o  the set of d a t a  40 which i t  i s  a p p l i e d ,  
;t was f e l ?  t h a t  extreme caution should be used in 
the  :n :er i~rera t lon  o f  results* Rob;nsoq ;liointed a ~ i t  

tha t  vie may be measuring grodth of juven3Ier and 
ex+rapol a t :  ng qncarrectl y t o  the a d d  t s~ ze group 
tlilckZ > s  r e l a t ~ v e i y  more ~ ~ ' e ~ s r v e l j  exp ' io~ ted  I:) 
modern f i  sherips .  V O ~  Rertal anffy growth 
pdrariieters were no"Lel.'1~: t o  be pree-rse enough for 
practrcal purposes beyond n 11qited S I T E  range, and 
the f w r  value o f  the e q u a t ~ o n  1s that  i t  f a c ~ i  I -  
t a t e s  use of  the 13evertor1-Walt y7e ld-oer - ro~ru1t  
inode'. The cowern kas expressed t ha t ,  once the a n  
Rertdl a r f f y  parameters ape d a - I  vet and a p l  led t q  

y etjud' i '~ns, the yrcvtli i_rdr dl j~eters  t e d  Po 
become ' s e t  I P  stope" iw-3 the illrorecislcri or 
r i S S U l ~ D t l D R S  CP '&?ch :hey were d e . 1 ~ ~ 4  tend +a 5e 
f o r g o t t w .  

Anthony suggested tha t  frequency of ma1 t and 
incremental ~ r o w 3  data are some ~f the most 
important information obtained to  date. He a: so 
suggested ?;hat the ?ion Bertalanffy equation may not 
Se ton useftli i n  long-term s tud ies  and jxrhs.j>s 
shou:d be replaced by same other i:rethod such as a 
i ~ r o b a b  i 1 ley or mol t increiaest approact?. 

Susan Waddy observed that  egg-]  aying cycles !nay 
be d.ifferent fo r  d i f fe ren t  groups  of fernales h i c k ?  
Tilay bias growth deterz,inatjons. 9abinscn siipparted 
t h i s  observation by his t agg ing  r e s u l t s ;  however, 
Thoirias expressed an ooposite m i n t  of v i e w  i? dis -  
cussf ng the re7 a"rive sn;form.i"_ and depenclahil i t y  of 
seasonal egg- 1 eying cyci es  a1 ong the iiiai nc coast . 
insul; ng d i s c u s s i o n  enlphasi zed t h a t  different areas 
q u i t e  probably have largely diss;mi: ar m a t t i r i  t y ,  
f e c ~ n d i " ~  and growth cycles a+hich would tend to 
suggest s e ~ a r a t e  s tudies  %o rdissirriil a r  areas. 
Th8?st? jijieno~nena were discussed re1 a t ?  v e  to  & a t  
!night induce them, i ,e. ,  e i t h e r  Idt i t t ide sr degree/ 
days ,  or a  coinbinatinn OF both. 
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Anthony, 1'. C, 1380, R e v i e w  OF lobster ri~ortdiity es t imd lps  i n  Lhr ( ! f i i tc ic i  5~a:c .s~ Can. Tech, Re!:. Fish-. 
Aqi;a?. :;i:i. 932. 

Pi:"L? ~nsta : i+aneor is  :>ror.ta? jty rates for b?aine Ichseers, calcil;zted by several ~~etiiocis, averaged 7 .2  f a r  
1967-.70. '1-$9 esti~;a?:es of f i ~ i i i n g  nartality ~ a d e  irr l!34?-$3 arid IW?t ; - i i?  indicated i: sherp increase i n  f i s h i i i : ~  
i ; inr laf  i t y  F r w l  :1,87 30 2.77, A tdrc;gir?g si-1;dy In Maine prociticcci wide cstiiliztes o f  F altho:ryt! dl'i were 9:-eater 
t h d n  I.?. cstiaates of total ii~nrl.ality frnni Fairie,  New iiar!psiiire, Nassaciliisetts, Rhode Island, New Y'ork, k w  
Jersey, ofFs?inre wilters o f  soiithern ilew Cngland,  and Virgi~ia averaged I.%, F i s h i n g  inorl .aii ty rates in 
P;as-,ach~isiitts and %ode is1 and averdged  2. n f o r  1974-75. I T ?  shing mortal i t y  estii:iar.es for o f f s h o r e  sotitherti 
Mew iri1g1~in-i i.y3f,ers "creased steadily froin 1368 (9.07) to 1911 ( r ? . 6 / j e  Fstii:~ates o f  natural !iiortaiity were 
inadti i n  Krne ,  Mdssachus~Cts tS, and Rllode Island and averaged 0.15, ranginq  froi:! C.02 to 0.55, The M / K  ratio 
Fur iabstcrs in the United Sta tes  s:igyests 3.4 to be less Sha:j 0.15 S f  crustacean growth is siin-ilar io t i l a "  of- 
f i s h .  



The purpose c i  t h i s  piper i s  %I review the 
s t a t u s  of thc  rnortali*-y ra tes  o+ JoSs te rs  w i t h i r l  
United States waters in recent years, Prohahly the 
grea tes t  amount of imrk on lobslet- mortal  j ty r a t e s  
i n  the  ii.S. h a s  been done i n  the S t a t e  of Mairie 
under J i rn  Thonds jTholr!as 1973;. Tables 1 and 2 
i n d i c a t e  the wsiil's of es t i~na t ing  mortal i ty  ra tes  
front var ie ty  of methods, linder niethced 1, e s t i  - 
mates o f  "were made from the Robson-Chapian (1951) 
s u r v i v d  rate p+-oceriw-e* 'These estimates were inatlie 
over year-classes  wi th i n  each year ,  assiinri?g 
constant  year-class  s t rengths and t h a t  growtbi~ i s  
constant  aver the ages concer~ed  a t  141 i n  l e n g t h  
eech year. The instantaneous estlmates of Z per 
y e a r  averaye 2.49, Declines i n  catch per effort 
were used 1.1 methods 2 and 3 between years  for each 
assumed year-class .  7-he e f f o r t  unl t  i n  method 2 i s  
the trap-haul o r  the t o t a l  ncrir~ber of traps Irauled 
for the da i ly  catch, In method 4 the ef 'cr t  unit i s  
the  trap-i.at:l-set-ovor""day or the rrunber of t raps 
hauled for-  each day sarnpied mcr:P.ip'i ied by the nmber 
o f  days  s ince the Wajjs )*ere Idst  hauler!. "Yke catch-  
per -e f for t  data f o r  b 3 t h  nethods were col lected iri 

Way of each year. A riiaxirnum ui four "agesii i n  each 
year  were definer: so t h a t  as reany as three est5mates 
o f  mortal i t ,y  were poss ible.  These were averaged t o  
provide t h e  estiii~a%es of L f a r  each year ,  MethnrP 4 
assumes a steady s t a t e  von Bertalanffy r r o r ~ t h  r a t e  3.3 over a 1 in:i ted s h e  range of the exp ' io~ ted  papii- 
1 a t i a n .  Knowjng the average l e rg th  D$ lobstees  in 
the catch and the l e n g t h  a t  entry to the exploited 
phase, Z can be estimated fo:lowing tile method of 
Bevertcn and  Hril*: (19566). Miiettlod 5 i s  s i i i ip ly the 
dec l ine  i n  nunbeis w i t h i n  t h o  catch For a s i r g l e  
y e a r  w i t h  the i;ge cl as.res l j ~ f i ~ l e d  /i)" 14% grgwtki 
incre~nents  I n  length. The est-lmstes of iI 8-e ;;hen 
civeriayed over- the assai ind ages for each yedr, 
Method 1 irr Tab l e  2 assume.; t ~ o  ii-ifferent Ieiiel s c;S 
f a i r l y  ~ i i i f o r m  Fish i r rg  efTor"cihich i-aatde each 
produced a c o n s t a n t r a L  of f ishing r11ortz7 i t y  
( S i  11 iman 1943)- Then with two equations an2 two 
unknowns i f 4  i s  assumed cons tan l j ,  the  instantaneous 
f i s h i n g  mor ta l i ty  r a t e  ( F j  can bib ca!ciilsted f o r  
b o t h  t i w e  perrci?;, Note t h a t  i n  these eari:y years  
the estimates o f i  am some,kla"-,'ess than Frr curre: i t  
years .  i.letkod 2 i f?  T a b l e  2 is .%rui;; the a n a l y s i s  of 
a tagging s tudy c a ~ d u c t e d  ?I_t Xainek Dee?;iartnient 05 
Mar"s Rce.l@?i~ces i n  275, The range i n  F frcm the 
t h r e e  tag releases  i s  wide altimot:gil t h e e c t S ~ 1 s t e s  of 
"are i r ;  agweirtcnt w i t h  the work ciorie by Tboinas, 

The average level of % i n  Table i i s  ahoju? 2.7, 
F i s h i r ~ g  ~ ~ - i ~ a . l  i t y  15, therefore,  ver,y liarye e*ren 
assz:.iiing a h i g h  v a l m  o f  natural ainrLa1 ity, if R i s  
0 .2 ,  t h e  Ffishery removes 86% o f  the legal popii?iitjon: 
each year- Onl: 1.2% o f  those rcxPSn~: leqa! s.i zii 
survive t o  r e a c , ~  4 in,  c a r s m c s  length, ttle s i z e  at 
w h i c h  a l l  lobs te rs  a r e  aaturc i n  Maine waters. The 
question logicdl  l y  arises, bai.i i.t the soliul&,iori 
a b l e  t o  sas ta jn  i tsel :  s t#? th  Pew i u r v i v i 5 g  t o  
reprodiice? 

Tirhle 3 shows estJmat:es o f  mortal I t y  ra tes  
ca lcu la ted  For seven s t a t e s  and -in the r ? f f s k o ~ e  
waters soialh of Cape Cod* The raleuia'l ion of 
ma?-taf ity, for the niosd- pikrt, js bzsei/ on known i l i ~ : i  t 
inc-ci.ii;ents of 13, IS or  1% i n  length arid 
a s e ~ n p t i c n s  t h a t  the lobsters arc ~tol t iacj  once and 
Only OYIGF? a t  t h a t  s i z e *  7ne rates, then, are  
calculatnc" Croi~ s iq7 le  dec? ines jrr ntnsr?~?rs Froiil one 
s i z 9  gmiiping to another, For Erly parLj~~17ar  s i z e  
group, several year-cl asses tiay be ropresentud, 
T h i s  is ",r?:e For a ' i i  sreas. 

The mortal i t y  ra tes  for  the soutijierv Yew 
Lngl and s f f ihore  arszs  were made %om data col lected 
; o  an offshore xaqgiag pmqraa conducted i n  1968-71 
{!izrnann e-l d l  a 1417). rhii  numbers "cggec and 
r-ecuvsred ( a t  "nie 9 f  aniii  ysi s )  were: 

Uo. ha. Z 
Year re? eased reccvered recover= 

Crp lo? ta t i  or  rate; were deteriiiioed "or each re1 ease 
La !,he efld of the calenrlar year for  asseined niltiiral 
fnstirrrancoirs ~nortal . i ty  rates (ann,!alj of O.MS 
CI,IO, 0.15 a m  0.20, The exploitation rates  viere 
the.; expressed as d a i l y  ra",es and 1- was e-st imated 
f ~ o m  ,gn appr~xirnation o f  F/Z (1-e-'1 by 
F P - ~ : ~  (Paloheimc: 1961). Table 4 shows the 
accitr'acy as' the a@proxiii;atiun, For t?xpIo?taZ;jori 
rstes bc:ow 0-40 the e r r o r  is l e s s  than 3%. Daily 
estimates o f  F were averaged over a l l  releases for  
each year ssiil then were crcrcssed on an acncial basis  
f u r  eacil assumed level of 14 (Tab1 e 51, The e s t i ~ a t e s  
of P vilrjed l i t t l e  due to variat ion i n  !4, The 
atierage v - i  ues 9.i' F v~ero Icw i n  1968-70 b i i t  
increased inarkedly d u r i n g  1971, This increase i n  F 
j s substant iated by the s"iazt"ified near1 catrh-per- 
tow d a t a  collected by the I-MFS spring brsrtom trvvil 
survey ( B u r g s  a ~ d  ( : lark 1979 (F ig .  2 ) ) .  Recent 
estjlctates of iiiarlal i i y  are  not dvai?able  as the 
f i shery  catches f a j r 8 y  larcje lobs te rs  *which nay be 
migt -a t ing  i n t o  the offshorn areas. The n a l t  
freqeeric i e s  and arol t increiiients a re ,  the re fore ,  not 
known with c e r t a i n t y  and the t r a d i t i o n a l  decl ines in 
catch per e f f o r t  from one s i z e  group to another have 
not been app'lied t o  these Snhsters t o  estimate 
i ~ , o r t a l . l Q  3s was done for the ins5ore areas. 

ifl:ov- 1972 the  esti~nate 05 abundar~ce cant.lnued 
1.0 increase, liie oFfshorc trap fishery segan i n  
about 1963 and the nlirnber o f  t raps fished increased 
r t e a d i t y  20 i973. The ca?ch of lobs te rs  by "raps 
was aniy 51 metric tons (I4-j i c  1969 b u t  the catch 
increased t o  666 M 3 n  1910, X,a813 P A ' X i n  1971 and to  
2,890 Y T  T-;n  19772 (Tab1 e 61. Ihe number of tla;y./s 
S '  . 
4 1shec.i by o t t e r  traivls f o r  lobs te rs  i n  tvre offsilore 
area increased f m n  "6167 ii,a 1972 and then decl ined, 
r-eportefdty <!tie t o  a 'lack, r?f Iolsc.tees an the Plat 
hottoil i whjch "rtas sui tab1 a for  trawl ing. Toe catch 
of  i a b s t e r s  by otter trdwls peaked i n  1959-70 aqd 
"hen decl ined t o  1913 (Tab l e  6). These catch 
s ta t i s" ,cs  a l l  s u g ~ e s t  an increase i n  f i s h i n g  
inortal it.)$ r d t e  to 1973 and ?a74 a t  '!ear?:, with a 

~ s i ?gi-e h!ii cor~tinned cloc%ne i c  abiir~dance of the 
sourbiern Yew Enqi and lobs te r  popiilat;3n to  

1918 d s  shown hy t he  survey toformstion (Burns and 
Clark 4979), 

The to ta l  n?ori:a'! i t y  iii a l l  f i s h e r i e s ,  
the re fore ,  .is pr~bdi;! y aroiinci 7 , P ,  The offshore 
i:iortal it) may be %SS!III,  d o u b t  t h 2 t  it was ? e s s  
th3"11. 5 hy 198 di:e to the con?:int:ed expans iox: i n  
t h i s  cisher-y t o  areas as f a r  east  as Corsair Canyon 
2nd  as fdr  sctith as Norfolk Cariynn. 

There sre  f c v i  estimates o f  na tu r"a1  inaria1 i t y  
riit,cs o f  lobstep i r ?  t n i i  :!,S. T a b l e  7 indicates  the  



ost+ciates made :W Thoinas (1973). ?he methods irserl 
a r e  :he same as those f o r  estimating total slorta? i t y  
except the iohsters are smaller than legal s i z e  so 
t h a t  the t o t a l  inortal i t y  is equal t o  the n a t u r a l  
mor ta l i ty ,  T h e  ra tes  "dry fj~.i)i~i Cl.02 t o  0.35 and 
aversge 9-15, 

1 5tj?4,:94, :s . p q  a .  ? i?lsc d v a i  iab ' ie  fro?(; the 
+ -  .dgjinp . s tur1es  <o:w : r  l ~ s s a c h u s e t t s  and Rhode 
"s"?nri ! i a b l ~  3 ) .  The i o t a ?  ;norta",ity r a t e  was 
rs".i.:nte? +ram 1"; ~ j r o w t ; ~ ~  Iticr-einen ts dud ;?robabil i t y  
aode znaiysis w h i l e  "he f ishing mortal i t y  rates were 
estrpz3rt+.d i rde:%o-," ,,errtly f r a r  tagging stiiclies. Sub.- 
t r d ~ ? , i ~ ~ ~ j  es:jij:&,cs of  1 firom Z i n  Table  3 provides 
pre:  i s m i n a r y  estiutates nT i: 0"-26 f o r  wlassachusetts 
dnd 9,37 For Rhado i s l a n d ,  Add?"onal tag returns 
L?iroug?? 4 4 7 0 a v e  psodl;ced better estimates o f  ?sf far  
h 0 : ~ * . r s s a c ~ ; i l s a t 3  dnrl "iode isiarrd t h a 3 r e  about 
O, i "  ji,e-s. rssar~. J+ F a i r ,  9lassdchriseYttj; I?' 
I: 8 U O O *  r, . ". + ..> * d  R h t ~ d ~  IS'! z i l t ! ]  . 

F ~ I  exarir~dt!or: of Ff/K r a t i o s  provides  an 
?%ditioral of +;he :eve1 of  M, K i s  the 
catat3c7?c rs i . f f5c len i  i n  elre von Bertaimffy growth 
~c:!a+iii,r!. Tihi 0 8 gives ?/C r a t j o s  for several 
grot;ar o f  f"h froio P.?.ifir"a nand, Hoit {i959j, 
F x c e p t f f s r  ~dc!iff)rii~s the AiK r a t i o s  range frcin 
i .0- l .6 .  Av due:.agr of t h e  ten K values c a l c u l a t e d  
= : r i i l . ,  ,-.,:. V i  r g h b  ad Xaiqe 4s i?,094, j f  t he  ra t ios  
f o r  lobseers  w2r-l assenled to be 1.ii and 1.6, the 
es?;?i.lati.$ o f  M would he O,l:94 and O.l"nnspecti vel y. 
1"-1 were as  large as  i?,) and  0,s the !?/K r a t i o s  
~ 0 ~ 1 i . l  be 2-12 and 3.19 respctctively* To confor~ii~ 
w-ith the %!/":ati;os 0%"" f t sh  groups in Table 8, 
14, iherr?orc.,  W U S ~  he less tkzn 6,2 and proi?ali iy 
i r ~ ;  %w gir,15, OF course, "Leere is  rm r a i e  t h a t  
c r : i s tzced~growtk  or  the 91/K ratio iililst be s imilar  
l o  ?hose of  f i s h ,  The vtln Bertd7dnf'fy growth c?irve 
i s  a l s o  onjy  rr vary roi i~h apiproxir~atiicn rif lobs te r  
grc71"c over a 1 ;fi:ised p o r t . i o ~  of' i t s  ect i  re 7 i f e  
span, 

I n  sui:ir:s-y, Pihe Lotal iiiortal i t y  ra" f o r  
I o b s t ~ r - s  t k i r o ~ g h o u t t h e  nor theas te rn  !i. S .  i s  2-0  or 
.-ye: ,.*..,:.a.r", P"~;rtal!Ly ra tes  i n  the offshore waters irlay 
bc l e s s  rh.;: 2.0 I,u",;jrobably n o t  s~ ibs t i in t ia l iy  so. 
The q i i e ~ t ~ ~ w e r s i  59)s: where does recriii trnent come 
froia ~ 4 t h  Z SC) I t i r g ~  qcir i:iu~idtiire lobs te rs  % no 
adny a r e a s ?  ;he lev@: of ?! appears  tn he l e s s  than 
0-2 a-cj orcb+biy ?p55 t + a n  3J5. 
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i c ib?e  1.  Estimates of t o t a l  instantaneous crortal ity rate (Zj f o r  R a i n e  
1 iibster-s (Thoirias 19731. 

Year 
Wethod o f  arla"s~s 1967 1068 1969 1070 

Z Robcon-Chapman 2.30 ?. A5 1.55 2. 65 
51irviva7 w j t h j n  years - 
r a t e  age def ined by 
14% growth incr'erwnts. 

? r i e c l ~ v e s  111 ca tch  per 7 - 1 1  1-26 I.?$ 
t r a u - h a u l  between years ,  
- age def~ned by 14% 
growth rn r r~ rn~n t s .  

3 Deci ~ n e s  ~n catch r,er ?, 85 1. 81 i". 30 
trap-haul-set-over-day, 
- age defrnca by ~rabahil ?ty 
modes. 

4 Steady s t a t e  vor? Bcrtalanffy 2.20 ?. 31 ?.2i! 1 . F  
gm~th .  

5 Decl ine i i :  cdtch ,riithin 1*95 2.09 1-98 1-88 
y e a r s  ( s i m p l e  catch  curve) - 
age? def ined by 145 c j r c ~ w t i l  
Increments. 

i a b l e  2. Estimates o f  instantaneotrs f i s h i n g  ii:ortalily r a t e s  (F) by "ai:>e 
1 abiteriniln ( T h o f : ~ i ? ~  1913). 

1 SI 1 l ~naari  (1943) Years 1942-4' - .HI 
Years 1946-47 - 1.77 



T a b l e  3. !nst;?ntdneous ~ i l o r t a i i t y  ra tes  o f  tile Arilerican lobster .  

Coeff jcient  :of 2 - 
t o t a l  

*. ,>*-c  t- ,, .> Sex (7: ( F )  Co!rmer!ts 

1 nsi~oria 
"a i .ip 1943-53 Sexes 1.97 ( L )  esti:i?ated f ro i i i  length- 

comb! ned frcqucncy a n a l y s i s  on basis 
19fi7-70 Sexes ?,20 of 14% annua l  growth 

coiizhi ned -. i ncrewents . 
? + d i ) ! p ~ ~ ~ j  v;. 1972-,?4 Sexes 1.98 ( 2 )  estjiadted frofa l e n g t h -  

conhi ned Frequency analysis on bssir  of 
13% annual growth i nc re rnen t  frorii 

- ---- tagging s tudies .  

" i issachuset!~ 1974 Sexes 1.99 ( i )  estimated frorn length- 
combined Frequency analysis on basis of 

1015 Sexes 2.29 2-03 15% a n n u a l  growth increirlent from 
co:ribined tagging studies .  Estiiiia&ez of 

( F )  a r e  prel iiiiinary frorii lagqing 
-- stt:dies i n  progress* 

Phode l s l d n d  14/4-75 Sexes 2.05 1.08 (Z) cstiirated "rois length- 
cnrrlbI ned freg::ency ana lys i s  00 bas i s  o f  

growth equat ion  fron? t a g g l n g  and 
probabi l i ty  mode analysis .  Pre- 

-- ? iininirry estimate of (F). 

r;ptj 1975 "la1 e 1.94 Length-frequency (Loiii; 1s I and 
' 075 renal t- 2,811 Sound] anzlysis  on hasis o f  

assu:iled 14% a n n u a l  growth 
--- i ncrerner~t, ----- 

Neb; s:Jer~sc,y 1975 Sexes 1.63 
co::lh i nr-I! 

C"fshnrp ---- 
S. Vie:.~ !Ins; and 1968 Sexes 

coinb i ned 
3 959 Sexes 

cornSined 
' "79 A ,  Sexes 

c o i ~ ~ b  i ned 
1371 Sexes 

0, 37 iliidson Ca:?yon F!artb ; inai:isi s 
c c d g  is(?Sa!rn d a t a .  

o.l.4 

V i r g i n i a  1974-75 !*!ale 1. 5iI 1322 tiii:ore Ga?yon South; .indl y i ?  s 
19;?4-75 Fenla1 e 0.91 o f  leqgtb-fr~qi iency ria" a?ra 

basis  o f  growth pqt id t  lot? f3r  
northern ot5shore  d r r a ,  -- -- .- . .- 

Aver-age overa? 1 1.9!+ 



Sab le  4. A cornpar3son o f  the t rue  exploitat~or 

ra te  with ~ e - ~ ~ 2  jM = 0.20).  

E x p i o i t a t ~ o n  

r a t e  



Tab le  3 ,  Sangcis of tote? annual  mortal ~ t y  rates for  the southern G u l f  
arid eastern Nova 5cct1a a u r l n g  the 1977 f~shins season f rom 
conmerctal p o r t  saspl es.  lotal  nor td l  ity ra te  is i n t e r p r e t e d  as 
Dercestage o f  ca tch  wi th i n  Z y r  o f  growth above legal nin~mum s ~ z e  
i?ob~nsori,  pers. corn, 1, Percentageec given are w? th i s l  one mcl L o f  
legal size except where shown, 

Legal Annuad mo7 t 
minimum i n t o  legal instantaneous to ta l  
s i r e  CL SI re a~nua l  m ~ r t a l j  t y  

Descr~ p t i o n  of area (mian? [ % I  ( Z )  

Vestern Qorthumberl a ~ d  S t r a i t ,  
fall fishery, l a n d i n q s  a n d  
e f for t  s t a b l e  63.5 95.8-99.5 3.2-5-3 

Cen",ri?l Northarfnberl and S t r a ?  t, 
f a3 l FI skie~y. recrul t m w t  
f % i l u r e  wsth e f f o r t  redbced 63-5 i d .  8-98.2 1,44,0 

Eastern Northmberl and Strait, 
spri ~g f i  shery, recri~ I t m n t  
decl r n l - g  6 3 , s  51.6-71.6" 0.7-1-3 

Mgrth Share P . E - I ,  s p r l n g  
f-i skery , 1 andings and ef for t  
stai.bl r 53,s 7!3,9-92.3 1-6-2. h 

North Cape Breton I s l a n d ,  
s p r i n g  f i s h e r y ,  l a n d ~ n q s  and 
effort staS1 e 69-8  54.2-85.9 1.0-2.6 

Southeastern shore o f  NOVZ 
Scot< a, recruitment fa4 1 ure 
d n t b  e f fo r t  much reduced 81,O 39,1-59.9 0,s-3.9 

%:ubstantial  n imbws molt niore t h a n  once a year i n  t h i s  area. 



i nn;s ( i n  p res i )  a is~d She conri1ercial catr:h 
portirjii o f  i.kc cdtct i /effor t  nnd t a g  ri>ca:j?,iit-r. <!aid 
i n  a j i ) ~ d i  i z i d  ased ii? i i e tc r~ i~ i r~e  p)pi i l  a t  inti i,i re and 
cxploitili.ion sate  iii i.h t l ie  i'ctersen ;i:er hot! (Tab1 c  
2j. >litti t\io years '  t1at.d he extended t h i s  r:iethod l i i  

es t imate t o t a l  and naLtiral inortai ; t i e s  of ma1 es to 
be  887, and 2,2%, respect ively.  This method \\-;as 
prohai~ly re?  izbl  c hecause lobster  ~ d t ~ h d b i i  i t y  and 
t a g  returns were high, aithou!;n the  l imi t s  of 
acciivacy iiierwrikkj~owr~~ Tag loss  was detcni:ined ti? 
be a b a t ~ t  4: using secondary t a i l  p n c h  isarks, i t  
w a s  ii:ipr?rtant t o  c o l l e c t  a? 1 tags recapttired by 
k e e p i n g  'n  close contact  w i t 5  t h e  Fishermen dur ing  
t h e  f 3 s h i n g  season and t o  obtain recot,ds o f  the 
t o t a l  catch u f  at  l e d s t :  one rei i ab ie  fish~rrnan..  
There dpiieareti Lo be no t a g  loss due ilc emigration 
of  lobs te rs  fro114 tbe s tudy are3 wirich indicated the  
existent;. of a d i sc re te  Jocnl ized fisher-y, 

?$!)dI;/:,l S 0 f  f,dg-~~ll,€ts-(:+f OY.* <jit!.<? f C 0 l f 7  f i ~ r *  
ilaitlii-;d iit iri~i;  :?4S-ii"i:l:i j i:i itec:i a r a t e  c;c 
ex;ilai t d t i o n  (11 j o f  41.967 (rarige 7:. i?-Wc,,Oci::) (.;c- 
aisi: ' ah ic  7 f o r  Paioheiiilo (1953) c;iict::aLions c:f 
u]. The i;ledr! totdl  :iiorial i i , ~  c o c f i i c i e r ~ t  7 '  
cstiiii*ati-:i! fror~i iiilni~al catch C I : ~ V ~ ? S  w3i; 1 - 6 6  (ri?:?gci 
1. Ii-?, 73) (P," :8!?.I>, rdv:gt. Tii.,Q-fRc.fi%.), !31jri!?g 
iiic :?hi!-c>l - i s h i r i g  scasori <it Per,+, Ydj l liiiiii the ::ioi::i 
int.i.r-inn!' tlui-,?t i o n  fo r  the 81-97 lrmr C f  i~iolI, groiip 
, 1. 
( It,,! I :?:is csi ii!:d!.ed froin ",cj;]cici ic?k:ster g:~r:i.il 11 
d a t a  to hi? 1.327; Lhercfore the ; ic l i i i i I  9;di::c?i, :arc. 
z = 1.'40, fi -: 75-34:;- 

thai?% Vessrs, 3. r)!i[jgiirl, D, !. Grahai*., i., 
Re? l i s ,  Faj sses  D. Mart i r: anti I?. I iehr r? f ~ r  L:*n:i~ri ic:jl 
ass  is?ancc3 iil-?: d a t a  co! lr ict  i i in  ~ r i i i  i;ii:a::<ir i i ? i . : e i :S ;  
Dr. K, 2. 9 'IICT i i i id TV'. i;. i .?honifi for cr i  l ~ C Z I  1y 
rc .vic i i ing the mnuscrl  ;)is 

Rates of e x p i o ~ t a t ~ o n  ran2ing frori 52 t o  91% 
have  been calciilnteri f o r  the 1778 fisilirig season i?y RE:--[ !;(;I 

Ennis ( p c r s ,  coiil"~. 1 f o r  CI number o f  hrrias arolind 
?4ewfoiiriijldn1I (Table l). There seems to be a d i r e c t  
relatiorishili  hetweiin high stock abundance arid h"il Gcverriin, I?. ,I, t i . ,  anti 5. J. "iilli. . C ie.i;ew 
ex;:lo itattiaii ra tes . ,  F!shlng ct~ndii ions are  i a r g ~ l y  iif rrirl.?i!~iis for esf i i i r a t i  ri!; 41iiirl..: 1 it)) 1 , ~ t . c ~  i r :  
deteri:li"rd by fac tors  siicil ds Lhe i'ierjrrlc e f  exposa!re Cis11 ~?ol:*~l; iFjur:s ,  wi7.h si~i?ciai r c f i>~ , i i r i c~  :i: 

to wintis <ind sediori;; 1 te:iperrit&ires ( ( i l r i s  prrs.  soiirit- 13f ! ~ i a s  if1 C + C I I  ~ d i ~ ~ i ~ l  j i ?q ,  { < ~ ~ ~ ; v ~  ',t;rlss 
c oml? 1 . !-qljor,  !:ei. I a i j :  6'7-i"' _ j l (  

Pa l  ohtiii;?o (:563> re1 ateti t a g  catch-cf f o r t  tidt.41 
to te::ipera t i n  a n  atrerr;?i ?a determine catchi(- 
b ? l  i t y  ic;?ff ici i .nr,s, ;>ojiiii it iof: s i  ZP, and rates  of 
exl-1 o f i t  dtier~, i;e faiind ?ha, t ra tes  of exljiol?.aticiii 
rangeti ir.iii81 r4-33% and could vsry fri,~i;i orre at-ea t o  
another- a r ~ d  fro!:? year  to year < n  t h e  same ared 
{Table 2 ) .  

RoSiilso~: (per-s.. coirrair.) calculated instnr?tarli.ocis 
t o t a l  rr:art.al i t y  r a t e s  {Zj ( ~ ~ s ; n g  the f i r s t  ar?li!idl 

:no1 t i n l o  ! eqai s k e j  far. se7 e;Led por-is thrniigboii? 
t he  scgtiicrn Gi i ! '  and eastern P!avd Scotla diiririg t h i '  
1977 f i  s i l  inij season j Tab1 e 3j- 'dd? :ies ( 3 f  7 rangclil 
frcrr, 3,  ?-"12 !A = 65993 jin dress o i  lii gir recrui t -  
ine~:' and f ishing in tens i ty  (Tabie  3). i n  areas 
alcng eister-n Nova Scolia (?.ohsteer f l isxr icts  i5, 7 ,  
6b), Z values ranged froi11 O,li-C)-!?((C: -= 3;)-iiiv;r' v‘i i 

i : ic icat icg d reducticl ir in current f i s h i n g  i?Sfor,t d11:1 

recr:iilri~en-'. ' ~ f t e r  these b.sbster stocks :ii.ci ineri ir! 
recent  p a r s .  

The ir~stantaneoiis ;.:,La! annbal iilortdl i t y  
c o e f f i c i ~ n ?  es?.irnates j Z' 1 ranged fuo!i? 1.2iiQ-?,5.Q4 
jAL 772.2-91.8%) iri S-W, Firiva Scntja and Crand 
%nao ciiring !he 1940-50's (Table 41, The trriii 
instactaneoiis aniii?a! 1;lortal i t y  o 3 e f f Y c i c ~ t s  ( 1 )  
were n o t  esiii~iated becaiise the d a t a  on the i:iter!~ioi t 
periods (at,,,) f o r  each area and year ;.ere not 
avzi 1 abi  e, During 1977-78, Zbaaiiics rei3lained h i g h  
a t  aboct 1 - 7  ( A i  = 73%) in  Port ?" la i t l and  ( i r ~ l  S i i i i  
Cove (Gran t i  Mdnan). rilon2 ;he south shcrc r:f Xlobia 
Scot la  and ii: i n"isl:?r Bay L b a l  Lies h l v c  decl iniic? :o 
O.55-1.C4 (Table 4)- T~ ie  low Zhval,ics r6.f i ec t  j m o ~  
r e t r u i  :ineiit o f  inhstcirs i n t o  legal s ize  drir~.!nti tkc 
south shore; i i s h i : > g  e f f o r t  has tended t o  r w i a i n  
h i g h  .:I V~(j!igh the  to ta l  ;lei <ji?t of TnSsters laniieqi 
decl ineii drarrraticaily (Can, r ish,  S ta+ . i s t i cs )  ., 

Y S  1'1714. 0rowt.h c:irv:'-s t o r  t ! ~ ~ j i o c : n r l l  and 
1 obsters  %mi data on i.10: L incre:.i6:rr: .:r?ti 
1 ~ 0 ; : o r t i a n  tilui t i  rig. Cf iFSAC !;:bs. i)sc* 7'?/39, 
11 !?I* 



T a h l e  4, Total annual mortal i"; estimates and f i r s t  iiioit. intc; !..gal s i ze  Front c i i t c l i  
curves o f  at-sea-boat sdmpl es  obta jned t h r ~ l i g h ~ i i t  the f ishing seasona 
a t  se!ecled ~ c r t s  i n  soa thwes te r~  Nova Scotia and Grand Manan, New 
Britnswick (Lobster Dsst.c;crs 4 2nd '1, :"i.limili? l ega l  s i r e  ~13s 13.d 
.:!I;: i ;l !J:I to 1951 2 n d  R I  RIII fCi thereaf te r ,  

.- . 
i - i r s t  ii:alL 

Total  annila? i n t o  :eya: Legal 
mor ta l  i t y  size lobs te rs  Boat 
* m  A "1; measured tr: pr 

?or", Years no. 90 0. 
ci 

Secrtii Shore, S. 5, - -- 
Strinehvrst 

l o b s t e r  2 a v ,  ?I. S. 
77-37?5 s m ~  r 

b~'9ods Hdrbour 
'abhotts Warbour 
! ower West F'tibnico 
i-ewer Arxvl e 

i i  . < -  
fic:aL sI30r-e~ !Is s *  --- 
Ke i m ; z r  
port p- 'i - i d ~ ~ ! a n d  

(Seal Cove) 

a i  i s h i n g  season 29 'hiov- to 331 Mdy f o r  S.W. Nova Sca?.ia; 15 Nov. "i 30 Jbne f o r  
Crand !<anan, .!!, 3, 

"ormercial por t  samp'~ e. 
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rates Soc ?!lie 

have i range of 

rd iznenk for  

:"~?sr?y: Ide have the sairie ~heroi':enop i.r wvst.era 
" ia i re  h:it not i n  eastern W n e ;  that i s ,  some 
of the l ~ b s t e r s  t h a t  are carrying eggs are l e s s  
t k 3 p  t+ @ini:jiun? ~j Ze. 

-" 
G r i g g s :  'ne ccean (so:itii) s i d e  o f ~ i l i g  i s l a ? i d  a1 so 

slrows me siime Llalng. 
i;i:r: 7 "  ,ne rr!gratirin o f  lobsters i n t o  or out o f  an 

area will affect the es5iinate of t o t a l  r:ror- 
t a i i t y  2nd js very iinportan-t jn tire ca'rculat%on 
c f  ndiiral n:t?rtaJ i t y .  

4ntkony: 311 cou?d be ~?verr?s",iriiating 'TF" val LIES 

diie to r r igra t ion ,  We should  Tcnk a t  h a t  s i  z r  
A "  ~ney move to deep water ,  

S t a s k o :  In offsiinre areas west of Browns B s a k ,  i f  
s i  zr freqiienc8es were :ired to estimate ' 
vdiues, vtoiiid F i r ~ d  very hi? / '  F %  a t  t h e  very 
s t a r t  o f  the fiish~r;y~ vihJle or! eester",ncowris 
where t h e  fishery has been contini~lng f o r  
seve ra l  y e a r s ,  F vzlt~es would have been low. I 
stis;cc:" ?:tila*, the c i ze - f r eq t~ency  differences 
res:il 4 , ~ d  6p.o~: i l i i y ra t j ianr  

C::ddy: Average s i r e  is offshore waters i s  going 
dowq but  f ishermen r a t i o n a l  i z e  5y sayini; "Ley 
:~~od i f i ec?  their  so t h z i  they do not  c a t c h  
the l,~rge oms ,;rtyvrrare, whj?e o t h e r s  e x ~ l a i n  
'chat they focnd new areas vheri? ++hey only o ~ t c h  
s-ir!: oms.  i Sel <eve een dnalyzc i-"i d a t a  
too  closely. 

Antha-y: i l h a t  bothers ;ne i s  t h a t  we should be 
: inding sQme :;j'n:,s "F+.iiiil tipi or very low 'Ti" 

values yi tir: 211.: i ~ j : j ra "o r l  c i  +;he large 
I obstecs., 

F a i i e y :  "shiog mortality is bejay repor ted  a s  an 
?t**ier of nrar;r; j tudn qreatcr thilri nil! url? i 
:7inr"a? I"{, Are your offshnre 93f any cthtlp- d a t a  
sgff icicqt :  t o  re?: ;s t icI  

;ni;~G:~y; Yes, we "& i'e.qe "v" " is-efii j-,"fc. Frv-ors 
: -  , sdvu , are KO:, d e ~ y  ji:lpor:?n; "F" js SO 

h"h, 
Baijey: "9'' i s  j [ i ] i ) ( j r t d n t  4 "'1''' d r a p ~  dx'as:ica!ly. 
4ntliciny; " f "  i s  P < ~ E  going  t o  go down d r a s l l c a ?  :y: 

j f  i t ~e7 .e  ~eduqfi.l by S O X ,  "i" "wncli" $tl?l 
bp h lg l ?  i n  q\ atjar? 

+.iidi;: i c c a  ! y,>?-- 6 -' . 2 c i n ~  .- 117 e~t71r:a'Ces c ~ x l i i  5? i",ile 
err-ar j n  i";:d ci;li ec*;iaq, ";'re d j  fearen*. 

method07 o g i e ;  0. tc t i ic edifferenV?fi si?!ng 
a w a ;  . 

7 ,:c -6 1 (?y: the ~ ? ~ t i n ' ~ t ~ l i ?  EW-OTS d i  fff?rC?nt^i 
ivrtlron!: G'e ri::il<i go back "; the da td  and deve? op 

an err(:r s ~ k ~ ~ ; ~ ,  I S  ;t v~or:;h 5:' 
Caddy: Ari error srioi?? could incl adc a s i  g n i f ? c a n t  

pl~{npqi of 5 i a c  a? stage j p  oilr, 

knew? edge. 
Anflrnn;~:  ';"i rTar?ges of ;riortal "ey -st i i na tes  are "ot  

s a i d  cr be s i g n f f - i c i ~ t l  y dirfevcnt anegg arcas, 
b:i: j:js: ":l gb, :Jaw Caq we h+,~.il ~~", i )? i  d 1.5 q i *  
rate of  ~ , - ~ , ? n j ~ ~ i i n ~  ap<j st"?  hni"$je 'argp 
ii;j s?-pr$ r.n7 e j 3  "5"' '5 5 : 5 s 7 ' , :  y i:\;csrust";,~<r~? 
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"o:rarty, :4. 2. 1980. Assessment of y i e l d  per rec ru i t  for h ~ e r i c a n  lobster  (iiornarus arner.icdausj. Car:. Tech 
f {pym f.,:]!;:;-J,* 932~ 

s-s" ~~ i : i a i . es  cr' y i e l d  per recruit  were derived For the American lobs te r ,  Nomarus americantrs,  in the 
terrik.?r+a7 wi">rs of :he Un i t ed  Sta tes  by the Str?^;c-Fecie~-al iobs?;er S c i e n t i f i c  Cofi~s-ittee, We ciinpioyed the 
3eu?rton-!?.^~k yiejd-per--ecru.;-t  nodel is 2 First ;approxin:aLZan in eva11ua:ing y ie ld  as a function of :;he 
i-sQjn:arreo?is r a t e  O F  f t s h i n g  mor-tal i t y  and age at tintry "L t he  exploited phase, Parameter i n p u t s  to the  
model were derived fvoi:i l o b s t e r  taggiriy prograins condocteci along t he  At ' lant i r ;  coast of the Uni ted S t a t e s  and * .  
sys:er+atic Sai.ir?!IPg o f  "te ecoiisnercial catch. These analyses indicate  tha t  cijrrent l eve l s  o f  f i s h i n g  iilortal i ty  
%nr ti.! 1 areas are ,3n ocder o f  magn.i*~u(!ci higher t h ~ n  t h a t  wh ich  L I O C I ~  max in i i ze  yield per recruit ,  For current  
: e v e : >  cb fi s h i c g  r.iortar?l i t y ,  the  ops in~a l  age a t  entry t o  the f i s t i e r y  i s  considerab?y higher t h a n  preser-it entry 
? eve1 s .  The re1 a"c i t ?  tnagnifiide o f  reduct ions  i n  F i s h i n g  mortal i t y  wqiljred to  rnaxiniize y ie ld  per r ec ru i t does  
,,at jnpi'esr t o  be ecoiioii i i i-dl-y viab le  and a procjralii 047 increased iainiinuni legal  s i ze  coupled w F t i l  an effort  . " : , r i7?t-o. i  scLie:7e ay-r proposed as a l t e rna t ives - .  



Recent eval uatsons c f  the poni~ l  a t - o n  cjjrnai.rqc\ 
aF the Ainer~ran lobs te r ,  ircii~art,s aaerlcanus, t??onq 
the  Zt lan t rc  coast of the United States h u e  r e l ~ e d  
p r ~ r n a r ~ l y  on t h e  aup11cal .10~ o f  the  Bevertord-Yo1+ 
(19571 y ~ e i d  model (Thomas 1973, Morrissey 1378) and 
s t i rp ius  yield rpssessn~ents ((Karchesseai~lt et -37. 
1976). T h l  s report  summar: zes gin1 a a r a l j s e s  con- 
ducted by the  L o b s t e r  S c ~ e n t ~ ~ i c  Cormittee of the 
Sta t e -Fede ra l  Lobster Vanagemen-, Progrsi ,  unae- the 
ausplces  of the Ya9ional Marine F~sherlcs Serv?ce* 
These data were col lected 10 c o n j ~ n c t l o n  w ~ t h  a 
coastwiee researcb e f t n r t  l o l t ~ j t e d  'n 1972 w ~ t h  tne 
nurrnse o f  develnilr~ ncj a coil iprehens~ i e  manageineq4 
s t r a t e g y  f o r  lobs te r  i n  tbe  t e r r ~ t o r ? a l  warers of 
t h e  Cnrted S t a t e s .  

The apollcat lcn o f  dynaiw~c pool moueis requires 
d e t a ~ i e d  know1 edge of growth and mortal ~ t y  ra tes -  
The Severtor#-Yo1 t y ~ e l a  fornul at7nn assmes   so- 
rnetrlc growth,  cons ta r t  rnertzl ~ t y  rates, s e a t l e  
age-cl ass s t r u c t u w ,  knife-edge recrul tmenf ai ic l  thdt 
growth rnay he expressed by the  van BertaianFby 
grow", f i ' n c t ~ o ~ ~  Sl ear ly ,  these are sinlp'l l s t ~ c  
approxlv~a t~ons  o+ the c h a r a c t e r ? s ? ~ c s  of rmmscus 
stocks. The voli Bertal anffy gacr,wth eqiiat Ion does 
n o t  accurately model the d-sco~t-nucuc of 
c rus tace?  (Bennett 1974, l".uti.rl ~ n e  1976, 'kC6eughra:l 
and Pawel 1 19771, 4 g r c ~ t h  Funct-ion t h a t  Jncor- 
porad-es both  molt ?ncreaient arid m o l l  f r e q ~ ~ r t c y  IS 
requrred t o  s a t ~ s f a c t o r i l y  niodei lobs te r  g r ) w t k ,  
a l t hough  d a t d  on ~ o l t ~ n g  *pequency can be d?Fflclrl t 
"t oobta~n, Tile ZCFS w r k ~ i l g  group on i i o n i a r ~ ~  s'ocks 
concluded, however, t b a t  l o b s t e r  qrowtb ~ r ? y  be 
adequately approximated by the don Bertalaixiffy model 
wher molt fir-equencj does rat diverge Fro? a u a r n a l  
cyc le  (Anon. 1311)- The assunpt Ion of ar aqnual 
m o l F s  at l e a s t  reasurdble f o r  male lobs te rs  m a ~ ~ t b l ~  
the sr zc range of Bciterest f a r  ~ranagerncvtt ( P w r ; s i ~ j  
1976). 

Despite the potent ial  p roh l  ems of enlploying t i l e  
Reverton-1401 t nlndel , the genera l  u t  i 1 ity o f  -,his 
approach in evaluating y ie ld  re1 at ionships w i t h  
varying nrortal i l y  rates and ages a t  f i r s t h a r v e s t  
warranted i t s  use* However, lobster y i e l d  assess-  
ments based on the Beverton-Holt iiroiiel should be 
cons ide red  qua1  i t a t i v e  rather  than precise indi - 
cators o f  the dynamics of the systerrz, 

Ana ly t i ca l  "Lchni'ques f o r  the  esbimatlon of 
grawth and mortal i ty  parameters a r e  discussed i n  
d e t a i l  elswthere i n  t h i s  volume and will only be 
b r i e f l y  mentioned here*  Growth and mortality data  
were derived from intensive lobster tagging e f f o r t s  
i n  the inshore waters of the 6 u l f  of Maine jlrogse 
1971; f a i r  19771, southern  New England (Russel! e l  
a1 1978), t h e  m i d - A t l a n t i c  (Walgren 4976), on the  
c o n t i n e n t a l  she4 f o f f  southern New Enyl aqd (Cooper 
and Uzmann 1977) and Virginia (Van Engel ct  a l *  
1975)-  In addi t ion,  sz~pplemental data were 
a v a f l  a b l e  far  a1 1 areas,  based on ?ength-frequency 
analyses o f  the c o m ~ e r e ~ a ' l  catch .  Gmwth rates  were 
determined from tag-return data ,  where s i z e  a t  
r e c a p t u r e  was known, and froiii j ~ r o b d b i l  i t y  i n d e  
a n a l y s e s  o f  length-frequency datz, The instan- 
tareous r a t e  of f i s h i n g  :rorta;al i t y  (Fj was ei;t.irnuied 
from tag-recapture d a t a ,  To ta l  mortal i t , y  was 
deternrincd from ier~gth-freqiiescy d a t a  ar~ri tag--retilrr~ 
analyses, 

Glirrent estimates of the irnstantaneous r e t e  of 
f i sh ing  n~ortal i t y  ("J for- a l l  a r e a s  were t y p " i c a 1 l y  
l i jgh ,  r a n g i n g  hrem 4.43-7.55 4 t h  annua l  exploi- 
t a t i o n  ra tes  genera: ly i n  excess of 854, fs5in;ates 
o f  to ta l  vortal i t y  (Z) were correspondingly high, 
ranging from 1- 70-2.80, depending on area. Instan- 
taneous r a t e s  ohi iat~ir i j l  niov-tal i t y ,  determined as 
the difaerence o f  independently derived e s t i n ~ a t e s  of 
t o t a l  arid f i ishing irrortal ity, approximated  8.15 far 
most ar-nas. lt should be noted tha t  estiilrates o f  
n a t u r a l  inortal l",y less  than 0.10 have bee81 reparted 
f o r  lobs te r  {Thomas 1973; Anon, ? 3 7 1 ) ,  

Derived values of the vor~ R e r t a l a n f f y  growth 
~larameters varied widely by Iocatiorr w i t i -  d l r t i n c -  
t i v e  differences between i n s h o r e  and offshore areas, 
Carapace l e n g z k t  Ffirst harves t  ranged fr,orr? 78-81 
mn;, depeitdirng on area and minir:u:n s ize  r e s t r i c t i o n s ,  
Est imates  O F  ago at entry t o  the f i shery  ranged from 
5.0-7.1 yr in inshore areas and from 3.2-5.1 y r  i n  
n f f s i~ore  i o c a 5 0 n s i  Estimates o f  inaxirnum expectecl 
weight (W,) were derived from length-wei ght  
ye? a ~ 7 o a s h i p s  A *  arai  l ah1 e fu r  several a r eas .  These 
d a t a  indicated tha t  weight i s  a cubic Function o f  
carapace lenqth +or ic2hsters 281 mcr, jua3ifyiog the 
ass~iri~ptior: of isometric grc;wth- 

w k w e  F is the insiarltarreciis r a t e  of f i s h i n g  
ii?or?.a! i ty ,  Nt i s  tile n:inher ci?ught a t  tiirre j t )  , 
and Wt 1s i!ie $.!erage wzjglit a t  t i m e  (t], 

The Devczrtor?-4-Icl? t model ass;i;i.cs a decayiri'j 
exponent ia l  gmwth i i lnc t+o~?  

und ir e;;o>: reiatior~shi:,  between leng" and weigii i :  

where l., is  the asymptof.l:c length,  K 4s :he 
c o r f f i c i e a " L ~ f  ::ataho111sn1 and (a )  is  d constant ,  

The expression of y i e ~ d  p r  r e c r u i t  !s 

where Y js the y i e l d  ;n weic;bl, Ld- ':s the as,yriij;?:otdc 
weicrjllt, R is the niintbes of r e c r ? l i t s ,  to I s  tire 
hypothetizd? age a t  zero l e n g t h ,  f;l, i s  thc age 
ijt r e c r ~ i f ~ n e n t ,  t c '  i s  the age a";er;l;ry t o  the 
e x p r o  i t e d  phase and tA i s  t h e  ~raxii~iiiin e x p c c t e c  a:,e. 

Fishing iniir"1 i t y  ra tes  :,rovidi?g inaxiiritirn yield 
per rer:riiit :F,,iaxj were i n i t j s l i y  evaluated a t  
three levels of rrs~imec! age a: al?iry Lo the "ishery 

n a t i i r - l  inorta'! i t y  [ T a ? > i e  1;-  These a ~ a i y s c r ;  
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indicated t h i t  f g r  ages at entry ranging from 4-8 y r  
a n d  w i t h  zn instant2seous na tu ra l  mor ta l i ty  r a t e  cf 
K - .10, F,:,, r a t e s  were an order of iiiagnitijde 
rawer than ;>resent estimates o f  f i s h i n g  nnlortality 
f o r  all  areas ,  dnder present irlininriim site regjmes, 
dras t ic  reduc t i ons  i n  f i sh ing  nrortality vwauld be 
required to rnaxiirlize yield per recruit. Taking an 
assumed i n s t a n t a w s u s  natural mortality r a t e  a: M - 
.I0 and age ai_erstry o f  6 yr, est imates  of Fnja", 
ranged f r o m  .; i ~ - . 2 r l  f o r  i nshore  i a c a t i o n s  and sroiii 
. I d - -25  Par o f fshore  areas (Tab le  3). Only a t  
unreal i s t i ca l  l y  i i igh levels o f  assumed nati ira' l  
rncsr?;al.ity ('I = -39) and a n  advanced age a t  entry  t o  
t h e  f i shery  ( 8  yr)  d i d  estimates of optinla1 F i s h i n g  
mor ta l i ty  approach current  l eve l s  of instantaneous 
f i s h i n g  rnnr i -a l i t y  (Tab le  I ) .  Wi th  assumed natural 
mor ta l i ty  .sf E4 = .lo, age a t  entry level s would Imve FISHING MORTALITY 

t o  be raised considerably higher  than 8 y r  t o  maxi -  
mize y i e l d  p e r  recruit. increasing mininum s i z e  
l imits as r: co?nper!sating mechanism f a r  h i g h  l e v e l s  F i g ,  1. R e l a t i o n s h i p  betweer? yield p e r  r e c r u i t  (ii;) 

o f  f i s h i n g  morta l iv  vwoilld therefore require and  f i s h i i a g  mortality at two leve?s o f  assumed 
unrea1ist;caiiy high age d t  entry levels,  given the  natural ~nnrtality and varying aqe at entry io the 
present sto-t:ctilrf o f  the  f ishery,  f i s i ~ c r y  f o r  i r p r a s r i l i  a t i v t  Maine d a t a .  

Evaluating y i e l d  per recruit as a funnllon of 
f i s h i n g  niortality ind ica t ed  that large-scale 
r e d u c t i o n s  i n  "r'wold be required to e f f e c t  even 
modest increases i n  y i e l d  f a r  representative d a t a  
Prom h i n e  ( F i g ,  i j  and Rhode Is land (F la .  21. The 
inagni t u d e  o f  reductlions I n  flshing mnrta l i t y  which  
m i  q h t  be real i s t i c a l  i y  accorirpl ished t h r o u g h  
managenlent stralegles siich as t r a p  lircliiations or 
4i:vited ent ry  pciiqhtbe ~ s s u f f i c i e c t  to substan",ially 
improve yie ld*  it may be seen From the Maine data  
t h a t  a decrease i n  fishing mortal i t y  from F = 2.0 to 
F = 1.0 would r e s u ? l  in an ap~roxiaate increase in 
y ie ld  of 13.0% ( f i g ,  2 ) ;  however, i t  is unlikely 
t h a t  reduct ions of "chis magnitude could be 
reasonably imp? e~eented* S i m i  1 mr reductions for  
Rhode? islzfnrl w a t e r s  s a u l d  result i n  a 7,5% increase 
i n  y i e l d  under present minimum size lirr~its and 
ifssiirned natural rrlortal i t y  o f  M = . I5  [ T i  g, 2j.  Only 
w i P h  reilurtions i n  fishing iiiortaal i t y  lo the v ic in i ty  
o f  F = 0,2-0,3 would drdmatic increases i n  y i e l d  
result j F ? g -  1). Note t h a t  these analyses are  
extre~neb ssensi t lve t o  the valise? assigned t o  nahural 
mortality ( F i g *  1:- A t  higher r a t e s  of natural 
merta7 i t y ,  the curve approaches an asymptote, 
reflecting the accelerated decline in stock density 
due t o  n a t ~ a r a i  cavses, 

T h e  age d t  entry to the flskery providing rnaxi- 
mum y i e l d  per r e c r u i t  was in i t ia l ly  evaluated a t  
four  l eve l s  of assliiried f i sh ing  trtortal i t y  (F = -2, 
- 4 ,  "6 and  .3] and "iwo levels o f  assumed natural 
mortdlity ($4 = .!O1 -20) (Table 2). The resu l t s  of' 
these analyses indicated t h a t ,  even a t  re1 a t ive ly  
l o w  levels of flshing mortal i t y ,  the opt imal  age a t  
entry t o  the Fishery war; g e n e r a l l y  higher than 
current ages a t  entry fo r  a l l  areas (when 14 = .lOj. 
Again, these analyses were re1 a l i v e l y  iasensi t i v n  to 
the level o f  f l sh ing  s lo r ta l i ty  (F i g .  31, re inforcing 
conclusions derived earl .ier .In t h i s  report.  
Representative d a t a  f turn New Jecsey and Rtlode is1 rind 
indicated t h a t  ,yie;d per rec ru i t  was typical ly  
higher a t  lower level s of natura l  mortal i t y ;  
however, t h e  optimal aye a t e n t i m y  t o  the exp lo i t ed  
phase was subs tan t ia l ly  h i g h e r  st t he  lowcr level of 
n a t u r a l  mortiisl i ly, p a r t j c u l  a r l y  w i t h h i g h e r  f ishing 
mo~' tal i ty  r a t e s  {Fig, 3, 4 and 5). These d a t a  
underscore the need f o r  reliable estin~ates of 
n a t u r a l  inorta i ity r a t e r  f a r  yiei  d asscss;ncn: 
purposes. 

- %.- 7-. - - 
.2 J 6 .8 1.0 ' 3  1.6 1.S 1.0 

FISHING MORTALITY 

Fig. 2 ,  R e l a t i o n s h i p  between yield pe r  recruit ( g )  
and fishing mortality for t h r e e  l e v e l s  o f  agr a: 
e n t r y  corrrs?rt.riding r o  minims.ini legal s i z e  I imii s t 3 f  

78, 81, and 89 min for representative R?iudr Tsland 
d a t a .  

n 1 2  r * 
AGE AT ENTRY 

P i g ,  3 .  R e l a t i o n s h i p  between yield per recruit end 
age at e n t r y  a t  rhrre Irvsls of fishing morraiity 
and t w o  L~*\rris i i i  iiaiurai : : ro r i i i%i ty  for rrpresenra- 
t i v r  New J r r s e y  d a t a .  
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AGE AT ENTRY 

~b . 4 R r i - i t i o n s i i i p  be tween  yield per  rarr*iit .  and F i g ,  5. P e l a i  i o n s h i p  be?.uren y i e l d  p e r  r r c r t l i t  a n d  

3ge a t  e r r  r y  t o  t h e  f i s h e r y  at t h r e e  levrls o f  a ~ t ,  a t  e n t r y  to The f i s h e r y  a t  LI i rec l e v e l s  o f  
* . s s ~ e ( 3  ~ ~ t ~ ~ r d  a~:>z"::slity a:16 f i s i~ i . r iq  n o z - t a l i t y  s e t  a:;scmt+tl n a t r i r a l  mortality and f i s h i n g  nrorta1ii.y set 
;.: "= :I. f q r  phi,:;* ~ ~ j ~ ~ , . i  d a t a ,  a t  F = 0 . L f a r  Rhode island data. 

' a b l e  2. ist.l:iiated zl;e a t  entry to tire axpIc5tcd phase ( t , )  ~ro.jici . ing i:?axiiiriii:r y i e l d  
per recr i : i t  el" the f in~cr icar i  lobster i-d-1 selected lelc:.l s c f  F. AS.br.evja+,icns 
t i ' en t "c1  cllosc j.i :able 1." 

F j  sl-r:ng Natural  Average tc 
mortr"  i4,:/ rnortdl i t y  provjdincj  T *fax ' I ' ~ I U R I  

( r )  (yj F ~ A  Rib' i15 p i j  SNE# sp4ri lIAy VfiF Y / R  eves areas  
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Yield i sop1 e ths  constructed f u r  representat ive 
da ta  obtained in Ma-ine and Massachusetts demonstrate 
the re1 a t i v e  insensitivity "t f-f.ishing raortal i t y  rate 
and the advanced age a t  entry required t o  n~axiiriiae ""3 &so 

- - . - 
y i e l d  per  recrtmit "Fig. 6 and 71, 

C-_- p-d-- e30 

CONCLUSIONS 
/ 
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The resui t s  05 these analyses GI ea r ly  1.idlcate 
t h a t  sharp r e d u c t ~ a u s  In tbe level o f  f i sh ing  
.nor.cality would b e n e f ~ t  the lobster F-ishery in the 
Uqi-ed States .  Current estimates of the  Instan- 
taneous rate o f  F ~ s h r n g  rnortallty a re  an order of FISHING MORTALITY 
magrlitude higher t h a n  that  whlch would maxlrmze 
y i e l d  per oecrul t .  G~ven present l eve l s  o f  frshlng 
m0k'tdl lty, the 0op!.l*na? age a t  entry to the f l  shery F r g  6. Yield per recruit as a function of E ~ s h r n g  
-is fa.. :n excess o f  current  entry ~ e v e ~ s  f o r  a1 1 wortalrty and age at e n t r y  to the f ~ s h r r i  fur repre- 
areas.  The re1 a t ~ v e  magqltude o f  o v e r e x p l a r ~ t t l u n  s e n t a t  L V P  Ma:~e da ia .  
i n  the  lobs te r  F ~ s h e r y  ra45es S ~ T I O I J S  q i i es t~ons  as 
t o  t h e  Pgture u ~ a b ? l  ~ t y  of the ~ n d u s t r y  w~tbout  
appropr-late rnanagernenr, aeasures. 

Effect1 ve manarj&?en"rttrategies must operate 
w~thin a s p e c - f ~ c  socral and economic Framework, i? 
successful n~anagernen?. prograv a ~ o u i d ,  therefore,  not 
only cnotwbute  to  op t~ rna l  stack productJon Sut 
would n,l n i m i  ze any resul t a l rzssac~a l  and econoin~c 
d?s loca t ions  i t  I S  uni 14ely t b a t  t h i s  f ishery could 
be managed a t o r  rnedr F,,, ' legels without major 
ecolios;c d~srup tsor l  a t  the present tlme. S:ms 1 a r l y ,  
Increasrng mnirnum s i z e  lam?:s t o  the range which 
would p r o ~ ~ d e  rrIaxlmum y ~ e l r i  per r e c r u l t  -is Inprac- 
t i c a l  a t  L h l  s L:rne, However, $1 gulf i can t  Increases 
I n  y ~ e l d  would r e s u l t  wr th  increasing the mln imuni  
l ega l  s ~ z e  to  99-mr carapace length  an a reg ronai 
has.is as  advocated by tire i abs te r  S c i e n t ~ f ~ c  
C i a m ~ t t e e -  IY: add~atwn, t h l s  measure should 
r ncrsase "ie number of ~ndlv~dual s at-talnlng sexudl 
matur;ty pr ior  t o  recruitment to  the f i shery ,  
A1 t h o u g h  s tock-recr i i~ trnent re1 a t ~ o n s h l p s  have not 
been e s t a b l ~ s h e d  Far lobs te r ,  the a n x ~ c ~ p a l c d  
Iq-ecreiase I n  brood stock abundarce sbatrld tend t o  
s t a b i  l lze recram t ~ e n t .  

Atteslpts should  be made t e  develop an e f f o r t  
1 ~m?Prrtion scheme w k ~ c h  would reduce f ~ s h ~ n g  
m o r h b t y  and he general i y  accept351 e to the f~ sPr~ng 
coim:u:a: 3- T r d p  I rmrlat rons may serve t h ~  s pdrpose 
a1 though  a sr gnt*-cant enforcement problem might 
ensue* Acbeson (19753 reported acceptance oL t h i s  
proposal I n  Par  ne, Broad-scal e Lsao I r r n ~ t a t ~ o v s  
would have :be e f f e c t  of d e c r s a s ~ n g  both $1 s h - n g  
m o r t d l ~ t y  and the cao i ta l  snvestment x r o c ~ d t e d  w ~ t h  
frshsrig l a r g e  neinibers of t raps.  Clearly, ",he n:ost 
e f t e e t r v e  management s t rategy would be one w h r c h  
Incorporates an sqcrease i n  the rnlnlnlum s~ ze with an 
effort 1 r f n ~ t a t ~ o n  t e c h 1  o u ~ ,  
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1978. %nagi"q;e;it o f  i?skor~i  1::ibster resources. 
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r rn i l~s ,  5, P a  1980. Canadiar! efforts  t o  assess y i e l d  per recriri9in lobs te rs .  Cdn. Tech. rie?. Fish, A q i i a t .  
S r i .  932. 

I n  r e t e n Q e a r s  two models have  been devrlu~iecl  to dssess y i e l t  per recruit  i n  Isbsxers- Tiici main fedtiire 
o f  l i ~ t h  i s  t h a t  9):e two separate  components 05 lobster growth, msl t increinent and molt qreqiienry os pr?pi)rt;io? 
! i i~l t l~rg,  are j?sed i n s b a d  of estimates o f  t he  para:?eters o f  the vor: Bcrtalanffy growth eqiiaticn, One of t h e  
nodeis  has  been rised t o  assess yielii per recruit i n  a niimber o f  ??eirifourrdiand popu la t i ons ,  These a s s e s s ~ ~ e n ~ s  
have shown t h a t  yyieid per recruit i n  lobsters Is nlcre sens'tive LO changes i r  rei.ri;iS.;ient 9e1?$h < s i z e  ?;i, , i t '  
t h a n  to changes i r ;  e,<plo<tat ion r a t e  end t h a t  yield per r-e~r:~!it cap be 1ricri:ased 5y ra is ing the s:ze ? ? n j ; i .  afi? 
lowering exp1oitat;on rates. 



V~eld-per- recra~t  assessrne~ts for lobsters had 
not been attempted by Canad~ar wrkers  until auixe 
recently. Rob~nson jpers. corn. ) calculated that a 
50% Increase 1n yie ld  per recruit  would rest11 t by 
Increas~ng the SI  t e  1 ~ i i r ~ e  -rn D ~ s t r i c t  8 
(Northumberland S ' r a~ t )  from 2 1/2 t o  3 In. 
carapace length, Fol lowrng th is  ~ n ~ t i a l  effort  
Caddy 11977) prepared a paper for the second ICES 
Romrus Working C-aup rneet~nig I n  May 1977 I n  w h i c h  
he painted out some o f  the limitations associated 
wi th  using the von Bertalanffy equation to describe 
growth of lobsters as well as the I fm~tat ions  
assoc?ated w ~ t h  u s lng  the dynamic pool rnode? of 
Beverton and Molt to 2ssess yield oer recrult I n  
lobstersa i n  addition, he presented a s i m p i ~ f ~ e d  
yleld-pcr-reerui t model for lobsters, which used 
mol t ~ncrement and mol t frequency a5 growth 
funct lans ~ns tead  of the van Bestal anffy parame+ers. 
E+forts are curre?tiy under way t o  refine and 
program thrs model -in order t o  carry out yield-per- 
recrult  assessmests on Maritime lobster stocks 
(Robinson, pers. corn,) - Ennl  s and Akenhead (1918) 
developed and programed a lobster yield-per-reccurt 
model wh:ch :s s~ in l l a r  to Caddy" S i l  that -it also 
uses the two separate components of lobster grovtb 
(ma1 i increment and proportion moi t i  ng) instead o f  
estlrnates o f  "ce em Bertalanffy parameters, T h ~ s  
program has been used to assess y ~ e l d  per recrult 1 q  

a number o f  Newfoundland lobster stocks (Enoas 
1978). v ~ e i d  -per-recru~ t curves Proiii the assessnlent 
f o r  one area are shown % FI g, I and 2. The 

assessirients for a1 7 areas showed " t a t  yyreld per 
recrii: t 1s more serns?+i ve t o  changes II I  r e c r w t ~ e n t  
length than to  changes I n  e x p l o ~ t a t ~ o n  rate, A t  an 
explo~ta t ion rate o f  80%, y ~ e l d  per r e c r s ~ ~ t  would 
Increase 15-202 on the average rf the  wcrultmaiit 
length I S  ~ncreased from 81 im t-0 89 m?, h d t  the 
Increase wou~d be less at  an exploitation rate of 
60% (Table I)* A t  the present recruitment l e n g t h  
(Xi m) y ~ e "  per recruit would Incrpacs.  by dboiil 6% 
on the average 7f the explortation rate 3s decreased 
from 80 t c  60% but the sncrease would be less a> 
recrvi trnenr. leng~h of 89 m, (Tab1 e 21, 

Caddy, J e  f. 3977. Yodels of growth i n  the 
American lobster, noparus americanus a i ? l  
approaches to a simplified yield model. Fisn, 
Mar. Serv, t4S Rep, 3445, 14 p ,  

i n n ~ s ,  6. P, MS 1978. Y ~ e i d  prr recrulr 
assessnients for Newfaundl and IoSste- stocks. 
CAFSAC Res. Doc. 78/31, ZR p* 

Enn~s,  G, P., and S. A, Akenhead, i4S 1978. A mdel 
and com~uter program used t o  assess yleld per 
recrult  i n  Mewfound:and lobster stocks. CATSAG 
Res. Doc. 78/30, 3 p *  

Table I* Percentage lricrease I n  yreld per recruit by increasing recrtr~tmeni; 
length from 81 t o  89 mm (molLang data for different years 
conlb~ned) . 

Rate of exploi ta t~on 
60%- 80% 

Ma1 es Femal es Ma1 es ferl:al es 

Arnold" Coo~e 15 ? 3 13 14 

St. Chads 15 14 20 i 6 

Comfort Cove 13 14 16 15 

Roswarlos 21 14 25 -, 13 

Be7 1 burns ? 6 14 3 9 16 

Table 2. Percentage Increase I n  y ie ld  per r e c r u ~ t  by decreas~ng 
exploitation ra te  froni 80 to 60% (nlcl t ~ n g  data Far d?Pferent years 
cornb~ned] . 

Arnold's Cove 5 6 1 ii 

St, Chads 7 6 4 

Comfort Cove 4 5 1 4 
Beswarlos 13 6 ? 0 5 

Be1 1 burns 6 6 7 5 



F i g .  1 ,  CUYVPS O F  y;.t,Zd p e r  i e s r u i r  agaLlts i  r ee ru i  t- 
mpnl le i iy: ir  for A r i r o l d P  s Cove iisl.ig pr.,porr:ofis 
molting dac-s. f o r  t h e  yea r s  iqdica i . rd  fit 60": j-------- j 
and ;i?,rj;; f , i r s1 .e~  o' expiuirnt ion .  

MALES and FEMALES 

Fi.g. 2 ,  Giirvt-s of yieici  o u r  recruit agaii:st 
cxr :o ie ; i t icn  reLe For kr i to!dPs  Cove usiiili * r v p . ~ r - -  
i '  ilons r w * i t i n g  Sata for r h e  y e a r s  i n d i c a i z d  at 81 nzr 
(---.--- j and 99 -.PI i-------- ) r r c ru i tme r i t  i-ni,!iis. 



YIELD PER R E C R U I T  (D. Bennett, rapporteur) 

Antbay  The ICES iiiamarus Workrng Group used the 
Beverton and Hol t wode' wh~ch,  d e s 0 . t ~  the 
urobleqs i n t b  the  von BertalanfCy growth clirve 
and the  use of constant f ~ r s h ~ n g  morta7;t:, a t  
a l l  s ~ z e s  {ages) ,  gave the same co?clus:ons f o r  
the  NewfoundIand stock as E n n ~ s  has wltb h3s  
inodel. iiltliotlgh a decrease r r ?  F may no5 ~ I V P  ii 

l a r g e  :rcrease In YIR, :t "r60~ld l rc rease  the 
breeding stock and therefore tend to mar 7ta1 n 
recrul tnent .  

E n n ~ s .  Berried lobs te rs  a re  found I n  f a i r l y  large 
n u ~ k e r s  below the  present rn:nrmum s~ ze. 

Caddy I have used a model, wb~ch 1s e s s e n t ~ a i l y  a 
iwxi.f,cat~on OF tile P ~ c k e r  irlodel, ernploy~ng 
unequal "me intervals, t o  e s t r n a t e  popuiatroil 
eqg uroductron pe- rec ru l t  f o r  d ~ f f e r e n t  Input 
parameters, as well as v/P. W~th such h ~ g h  F 
values,  IF tPe s i r e  d t  f u r s t  canture 1s below 
t i l e  s ?  ze o f  inatur7ty, negl eg15le egg ppoduct?ori 
I S  pois-ble. i lnth the s l z e  a t  f l r s t  canlure 
above iridtur~ty SI ZE?, SOII'F? egg oroduct~orl i ~ i  l 1 
always occur *thatever the  level 06 F, 

An tboy  IF the source of mcrultnrent is outside a 
p a r t r t u l  a r  f lshery ie ,g ,  offshore)  , then there 
may be no need t o  worry abobt t b e  brerdrsg 
stock 7nshot-e, 

Caddy. lir the southern G u l f  of S t .  Lawrence 
"~sizernieri i l a j p  increased hoop s ~ z e  so that  they 
a r e  now e r p l o ~ t ~ ~ g  la rge  lobs te rs  i~h-cii may be 
a main source of rec ruI tne l t  qnshore* 

S c a r r a t t -  113 tha t  area,  l a r g e  rr:mbers of s tage 1 
larvae hage been caught away froin F i s h ~ s i !  
g rounds ,  suggestlnq a reseriiour breeding 
stock. 

Anthony "zi enlay $:7eculate t h a t  Faster gmwth ra tes  
a r e  observed offshore beca, is~ the Faster 
growers are the  f r r s *  t o  migrate offshore,  t h i s  
1s frequently seen 11 f ~ s h  stocks. 

Ro5:~sorr: We should not thlnk In terms of f a s t  
growth offsilore, slo::er grorrth ~ n s h o r e .  There 
a r e  compard~X>~ e fasQgruwL~i rdles  j lrhor e -ili 

"rada-. Tberp zrp b;lr~at :ons ~ r :  gpowtb \ i u l + " i i  

area. 
fogar ty  Coooer concfuded t h a t t h e  more s fab le  

t e i 7 p e s a t ~ r e  -eg rme offshore wsul  t ~ d  ;!I % s t e r  
growth. 

blorrissey: Did yoii (Ennis] f ind ",at same 
Newfoundland males showed a deci inc i n  Y/F a t  
95 mn carapace length? 

Fnnis: Yes, f o r  one y e a r ' s  data in the f igure 
shown. I t  has occurred i n  another area but  fo r  
a d i f fe ren t  yeas?  data. It is due to  lower 
proportions n~ol t iny i n  those years. ?icir:na? 1 y 
YJR increases beyond 95 rnm carapace length, 

Anthony: The overall  cor~clusion is that. the i" /R  
increases i f  the s i z e  at  f i r s t  capture is  
increased and the f i s h ?  ng mortal i t y  decreased, 

Staska: Offshore, the average s i z e  is so high t h a t  
a small increase j n  legal s ize  kiiruld have 
l i t t l e  benefi t ,  

Clark: What i s  the r e l a t i v e  e f f e c t  o f  use of lion 
Bertalanffy growth parameter est imates  w i t h  
those obtained from other  growth ifiode?s, i n  
yield-per-recrtiI t caiciil a t ions  - f o r  exainfile, 
how woulc F,,, be expected to  d i f f e r ?  

E n n i s :  i :ised exploi tat ion ra tes  instead of 1, but 
the  general conclusion was that f i s h i n g  
mortal i t y  i s  too h i g h ,  and niaxirriiiii~ Y I R  w u i d  
O C C I I ~  a t  expioi tat inn rates  belweei~ 20 dn:? 

407%. 
Caddy: Using the FA0 y ie ld  t ab les  (Reverton and 

Holt 19669 for M/K r a t i o s  c lese  t o  1, you 
yet the same increase i n  Y / R  by a moderdte 
Increase i n  s i z e  a: f i c s t  capture as you utmuld 
achieve from a l a rge  wdliclion i n  fistling 
mortal i ty .  

Anthony: I n  Maine there bas i n  recent years been a 
considerable increase i n  f ishing e f f o r t  with a 
reduction i n  catch, The data f i t  a Schaefer 
curve and indicate  the need For a s iqn i f ican t  
redtiction i n  f l s h i  ng e f f o r t *  

I ~ c v e r t o n ,  4, J. il., and S, d .  "lilt .  1966, 
manual of methods f o r  fish stock aisessine:~t.  
Part i i  - Table o f  yield f i i r~ct iuns .  FAf? Tech 
Rep. 30 (%v.  11, 67 ;>. 
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Van Cnge? , b/. A, 1990. ! l a t v r i  ty and  fecundj iy  i n  the Aiiiericai! lobs te r ,  j:oindrris .l inp~iii i i , i i is  - a revlew. Cap. 
: C C I I -  ?,c!:)- IV'S~I= ~ ~ . c J I . I ~ I ~ ~  5 ~ i -  932. 

Several bio:ogica? Seatures o f  the i m e r i c a n  lobs te r ,  such i s  the s tage O F  o v a r i a n  development, contents 
o f  "cc -m!e t e s t i s  and t.he Fer!;ale scininal receptacle ,  :II^FSSFI?CP 05 ext ruded  e g g s  on the  abdanien, and 
~iorphoi~ietr:; o. f t t i i e  male claw and  of t he  male arid female abdornen have beep exa:ni.?ed for  their  re1 i d b i i  i t y  as 
c r i t e r i a  n" 8ria"L~riky, E v i d e n c e  is  give: tha t  the s e r i e s  of processes c u l c l i n a t i n g  irr the p r o d u c t i o i ~  of v iab le  
sperin and a Cerl;?"ed egg have not  been c o ~ ~ p l e t e l y  descrftieii i n  the lobs te r ,  Gzrapace length a t  f i r s t  
rxtr i is ion of eggs i s  the b e s t  i n d i c a t o r  o f  ininir~iui i i  s i ze  a t  maturity i n  the female. !*linirniim a g e  a t  matur i ty  i n  
the rr;a?e :nay er nldy rro? be the crirdrjace lerq:h at, wiiich sper-:I art? fIrs^t fni rnd,  

Tlil~nhers of cxtriidcr? eggs ca r r ied  1.y friiia! cs of  d i f f e r e n t s i  zes, . i e a sona l  vdridl ior is  j r ~  ntirnher arid 
d i-'teri.r;cr.i :!lie " 08~re4.kufis o f  e s t i r ~ i i ~ t i o ~  dre g iven l .  



Regulations 1 inritiny the s i z e  a t  capture of 
comnercial species of crr?staceans and f i shes  often 
requ i re  knowledge of the  s i z e  a t  which sexual 
maturi ty  occurs. A miniinus s ize  l a r g e r  than the 
s i z e  a t  n~aturi  t y  would, theore t ica l ly ,  permit the 
animals t o  reproduce a t  l e a s t  once before they a re  
caught. 

Several Sro 'og~ca l  features  of the Arnerlcan 
l o b s t e r ,  such as the s tage of ovar?an develomrent, 
conteitts of the rndle t e s t r  s aqd the ferj~ale sspmrnal 
receptacle ,  presence of extruded eggs on the abdo- 
men, and norohometry of the  male claw and of the 
male and abdomen kave been e x a r n ~ n ~ d  for  t h e l r  
r e l ~ a h s i l t y  as c r i t e r i a  of maturity. Each feature 
1s belleyed t o  express I n  some way the degree of 
readiness of a lobs te r  t o  reproduce. 

Three stages of develoment of the ovary, 
~nsra ture ,  develop-i ng  and mature, kave been asslgned 
"roai d-ifferences ~n color  and ova d2ameters (Sk::d 
and Perklos 1969, Krouse 1973; %oms 1973; 
Van Engel e t  al.. 19775; iialgren 147Sa, b) (Table i j .  

I m a t u r e  ovarles  a re  rinite o r  cream colored, 
con tar^ ova 50.4 mi In diameter and are  I l v i t e d  to  
l o b s t e r s  589 rim carailace lensth (CL).. They a rc  
dourd in lobs te rs  as snlall as 39 rnnl CL cailght 
o f f shore ,  ~ . e . ,  on the edge of the cootinental shelf  
and 7~ t he  canyons (Van fngel et a7, 5975). Beve;o- 
p i n g  ovaries  a re  yellow and yeiicw-orange in color ,  
conta-n ova 0.35-0.0 rnm rn d ~ a n e t e r  and a re  Found 3~ 

l o b s t e r s  513-91 m CL. blature ovar-nes are  dark 
green, contaln ova 20.8 mm 7n d~aiiieter and are found 
In l o b s t e r s  >69 m 21. S ~ z e  ranges of CL and ova 
For l o b s t e r s  w~ t h  imature and  develop^ ng ovaries 
a r e  s ~ i n ? l a r  For ~ n s h o r e  and ofishore lobs te rs .  The 
CL of lobs te rs  w j t h  i i ~ a t ~ r e  ovaries, >77 m i l ,  .s 
s i n l i a r  rn Inshore Maine ;raters (Krouse 1973) and 
of f shore  front Oceanacjra~her Canyon to Cape Hatteras 
(Skud and P ~ r k ~ n s  1969; Van Engel e t  a l .  1975). I n  
c o n t r a s t ,  the  CL of females w ~ t h  mature ovaries I n  

lnskore waters o f  Ne~*oundia~d and New Jersey a re  
c h a r s c t e r i  s t :  cal i y  sirial I ,  <75 m (Temp1 eman artd 
TI hba 1945, Malyren 1975~1)~  Because o" the 1 i m i t  on 
sr aes sampled In New Jersey,  females w : t h  mature 
ovar les  and CL > i B  mii~ were pot observed. 

I t  1 5  apparent t h a t  stages of ovarian 
d ~ v e i  cpment do not f a i l  w ~ t h ~  n d ~ s t ~ n c t i y  separated 
61. S I  ze groups although, In general , the small e s t  
females have iripliatiire ovarles  and the la rges t  ones 
a r e  w a t ~ r e .  

Further ,  c! ass"yiog o v a r ~ e s  as  immature, 
developlog or mature may be too simple. AT ken and 
Waddy (1976) suggest tha t  there 1s d recgrr-iqg pro- 
gression ox the  ovarfan s tages from rmnatiir-ty to 
matur- ly a t  in te rva l s  throughout the adn? t I l f e .  if 
t h a t  1s t r u e ,  then the la rge  range af  CL, 83-13 na, 
of  Fenidles described as havjrq mature ovarles ,  from 
offshore co i lec t rons  (Van Fngel e t  a l .  19751, i s  I P  

e r r o r .  Apparenqly color  bas been overenuhas~zed I n  
deternr~nlng the s t a t e  of waturlty. S ~ n c e  r; pe qroen 
ova a r e  r e t a ~ n e d  In thc ovary a f t e r  each egg 
ex t rus  ror, t h e ~ r  color  masks the t rue  s tage of 
avarlan devel oanent. Yore a t t e n t  ron ingist be g1ve.i 
t o  tile nmber of a1 l s i zes  o+ ova In each ovary 
before d n  accurate d e s i y n a t ~ o n  of the s t -ge o f  
dew1 omofit caVi be riiade, 

b l ~  t h  our present k-10b.l edqe, tLle 1 arge over1 ap 
o f  CL betwee? s tages does nor. perfnlt a def-errn~nat~cln 
of ;rrdiP!iiual o r  niean s:ze at sexua\rnatu:.~",~ 
Pursher use 7f this techr~nque s1101116 be deferred 
t i n t 3 1  the re  1s a conclete his tological  sttidy clf the 
ovary over several cyci e s  of (jrowtli, 

CONDITION OF THE SEY i N A L  QECEFTACI F 

Soerii~ n- a si3erm pliiq ~n the scrvi?nal receiitac] e 
of the feiiraie 1 n d : ~ a t e s  that  the ferrrale was 
nhysica:jy and phys1010g1cdlly ~3aE'~re at  the time of 
copu'iat~or?. Since wattng i s  ap event occrirrrng only 
a f t e r  n ~ a t u r a " ~ e n  and wcurr lng throughout the I l f e  
spas of the female, the [nostone can learn by 
p r o b ~ n g  for  spern i s  the i n 7 n l w u n  s ?  zc. a t  h : c h  
va t lng  can occur. The e.ciinlmun2 S I Z E ,  63-71 r n ~  CI, 1s 
s i  iii~ 1 a r  f o r  a1 l geograph?~ areas (Temp1 eman 1933; 
Templeman and T i  bbo 29a5, Krouse 1913; lund ef a1 , 
1073; lialgren 1Q75a; Van Fngel e t  a ] ,  1975) (Table 
1). The absence of speriii 1s not cvsdec~cc tha t  
fiidttirlty has been delayed I n  ii par t icu la r  fernale, 
far the feila'e may have is3ated and l o s t  the contrints 
? + t h e  s e m ~ n a ~ c e p t a c l r  \,hen shc )no! ted. 
r~iiviously on'y those f e m ~ i e s  w ~ t h  sperrr tan extrude 
f e r t l  l I zed eggs and, s ~ n c e  feinal es  raate ?.inen they 
a r c  in the soft-she1 l s t a t e ,  feirales WI+ hout sperni 
mast undergo another moi t and c o p i l l a t ~ o ~  before they 
can extrude f e r t i  1 I zed eggs. 

EXTRUDED EGGS 

Nuiiieroirs investigators have recorcied the total  
length ( T i  ) (where noted) ~r cdrapace length (CI 1 of 
+e~nal es  n l th  extruded eggs jTernplenit?.i 1°33, 1035, 
2'136, 1036, lochb, i.1 T i ,  Teripie-ran dvd TI bho 1045, 
1 7  Ti; Perklns awl Skud 1976, Skud 1966; Skud a w l  
Oerk-ins 1969, S q u r r ~ s  19717, Yrorise 1373; : i l rd e t  a i .  
1973, %omas 1973; Pusse'l rt ai .  1975a, b; 'Van 
Cngei e t  a l .  1975; Hol l d ~ 6  and YrePe ?q77;  %l th  
1973'. Convers~on af T i  t o  CI was made usnng the 
equation of Sal la  er a l e  i?Q69): C t  mn = 0.62 
0.3653 TTL mii. AT ter-nate e judtlo"s, iioL used,  dre 
those of Soulrrs (1970): Il31e TL rw = ?,57 t n  m 7 
lS.9h ana female TL mm = 2. 17 C i  nlrn + "3.60, f o r  % r t  
a u  Port Bay, Ne@oundI and, These wgressrons of "L 
OP 61 a r e  not aporoprlate For estlmativg CI fro17 T?, 
hiit when tisea glve e s t i i n d t ~ s  of C! srna?ler tbaxl 
ttiose found us?rrij the equc:lon of Sa i la  c t  a1 . 
(156?) ,  

Tho sva: 1 e s t  femai e s  with extruded eggs 
occurred In tile southern part of the Cl i l  f of i t .  
Lawresce (Ponnte d u  Chene, Northuraberland Straart, 51 
mm CL)  and Long Island Sound (b6-57 nn C L j .  The 
l a rges t  s i  zes a t  f~ r s t  occurrwce o f  ~ x t r ~ l r i e d  eggs 
were 127 mr Ci a t  See1 e y ' s  Bassln (Bay of rusc"y) a ~ d  
114 nsrl CL of+  the southwest coas* oC Yava Scot -a .  
Tenzpleman (1036) presented ev~denco  t h a t t h e  emmn~mum 
s i z e  a t  niatur3ty varied reglonaliy and bras 
rlegatively assoc7ated ~ 7 t h  sumer  water temperatdre. 
We theor1 zed thaL b~ gher sunmer tewperatures were 
favorable for  grobith 11 lengtk and For o v a r - i a ~  
dcveiopnerit so that  the lobster  becarre nature a t  an 
e a r l y  age, tower suoner teinper~ltures sic>wed w a n a n  
deve? ooiqent n-ithoiit a f fec t -qg  ijroitth - r i  l eag tb ,  and 
the lobs te r  grew to Ial-gp s3ze be+we beco8r1fig 
lidttire* 

In some studies  Tean Ci a t  a a t u r ~ t y  has beep 
reported, Wenser e t  a l e  (1974) ~roposed  a vethod of 
EtStiliatl ~g wan mlnlinu~n $ 7  ze and s+aniir?rd a(?\ ld:iC? 

ei the s ~ z e  at  onset o f  i~latur-ity w ~ t h  t h e  bse o f  
p r o b a b ~ l l t y  paper. Analysss ? s  nade of the 
;-iercenLi~qe of Fer18les w t h  extriided egg5 i n  a sdirr?le 



Tab? e 1. S' zlr s o +  "einai e Aalericar! l o b s t e r s ,  and ova d i a n i e i e r s  ( d )  , -in;, as re! ated t o  reprcddc" ive 
c o n d i t i o n ,  in ??shore  and o f f s h o r e  waters, e a s t  c o a s t  o f  i!nfted States and Canadd. Exafiip1~1: 
r a n g e  51-89 mr r e f e r s  t o  inin-iii:iim and nraxitr~ufi? carapace  l ene th  observed. 

!<e~dound l and 
"ei:Poiindl and  

Yortb;ui!r!:erl and 
S t r a i t  and Pa:,!. 

Tempi eiiidn ( 1930) 
72" 66" 60" Tern01 eirian and T i  bbo (1345) 
72 ?i? S i j i i i  r e s  (19701 

Temp1 eioan (1936) 
61" 65\eempl eaan and Ti  Oh0 (1945) 

4+1oce 1s l a nd  
! L o l l  Ts? and 
Soii->d 

90 - 1 q(: -.-A) Skud (3956 j 

Sf3 --+ f e r k l n s  and Skud  (1966) 

%;?sS!i ngtoi i  Car3yar 
t o  Cape Fear- 81-95 iioliarid ai?ci Keeft (19771) 

Gape Cnd tc Cape 39-82 50-90 83-134 pj-157 64-163 
H3t te ras  o , ~ ~ - r - y j d  qS35-0,5!d 9,52-1.wd Van icgel et d l .  (1915) 

aYjin;mri. i-araciace l e n g t h  i n  g e n e r a l  geographjc arei.:, estiiiidtei" Frori t a t a !  body l eng th ,  Ci nici: - 2.6: + 
6.3462 7; cur !Sa i l  d e t  a7, 196q], 



containing the  f u l l  range of s izes .  This method 
would peniil?. a comparisot3 of t the  striictrire s f  
populations s p a t i a l l y  separated. 

FIORI'VObIEI~>Y OF T H E  FEMALE ADDOPEN 

A l  a b r u ~ t  ~ n c r e a s e  l n  the rate  of growttl of the 
abdomen 7s assocldted ~ 7 %  at'a~nrnent of maturl ty ? n  
t h e  fe3-iale, an a1 te ra t lon  enabl rng :"a feeinale to  
ca r ry  a l a rge  nuanoer of eggs on the pl~ripoas. 

The re1 a t ~ v e  r a t e  of change of the  w d t h  of tne 
second abclonlnal segrient (PM j ,  expressed as K I G L ,  
I S  c u r i ? ' l n e a r ,  decreases :rlth an locrease i n  C i ,  
and has been described from female lobs te rs  from 
~ n s h o r ~  and ofcshore areas from Canada t o  Vlrglnla 
Teinpl eman 11 933, 7935, 415445) 3 Temp1 eri~an and TI bbo 
(1945j, " e r k ~ n s  and Skud (1856], Skud and Perkips 
(19691, Krouse (1913), Halgren i1915a, b ,  137Sa, b ) ,  
Van EngeT e t  a l .  (9975). Three i n f l e c t ~ o n  polnis on 
t h e  curves have been d e s c r ~ b e d :  rn:nlmum CL a t  
maturr iy,  Ch a t  whrch ope-ha" of the *ernales a re  
mature, C1 a t  wh~ch a l l  females dre mature. 

The locat ion of the f r r s t  ~ n f l e c t ~ o q  on the 
regmss lov  of Aic:/CL ori CL f o r  any gpograj ih?~ reglor  
agrees In ijeneral with the irrnrizum C I  a t  wh~ch a 
f e n a l e  becqines i~a ture .  Pio data e x ~ s t  t o  ver~ l 'y  
~ n f ~ r e n c e s  o f  the ti a t  whqcb e i t h e r  one-half or a i l  
femal es  a r e  iliature. Temp1 einan i l9dcb, p. 786-28R), 
u s r n g  data franl Cape T r a v e r ~ e ,  P , f , l .  [Knight, rn 
Tempi enan 19&4b) ,  a r o l t r a r l  l y  asslined t h a t  only when 
TL 212 In. (105 iilm C? ) were a1 1 fewales mature, 
Since 15.3% of those la rge  fetna'es had extruded eggs 
( h e r r ~ e d ) ,  he assunied tha t  w4en 12-52 of the females 
were berried that  one-hal" the Females were mature. 
F ~ i r t h ~ r ,  h e  P S ~ ~ W P * O ~  thai- the AW/TL r a t i o  would be 
0.235 when one-half the females were mature [4W/CL = 

0.584, using e q t ~ a 9 o n s  of 5i3111 e t  a l .  19691. After 
calcul  a t ~ n g  the iZiii/TL r a t l o  Per female lobs te rs  frorn 
Newcoundl and, Northumber1 and S t r a i t  and Vova Scot 1 ari 

waters ,  Ternpi e m a ~  ( 7  944b3 and Temp7 eriran and I: bbo 
(1945) esf rmatei: t h e  PL a t  w b ~ c h ,  presiimahly, 
one-half 06 Ski. females become matiire. Yo ii3easirrr- 
rnents o+ 1 arge nmm5ers of fe ra l  es ,  1nc1 c d ~ n g  berried 
feinales, For any o%ar Canadsan local t t m  nape 
Traverse a r e  dva3 1 abj e for  revlew. 

An e s t l i ~ a t e  of tbe CL a t  vtkicbl all Teinales are 
matere was vade by Skud and P e r b ~ n s  (1969) from dat? 
+row a la rge  col lect-3n o f  labs%rs from offshore 
New Engl a&. The regress] on was d e s c r ~  bed as c u b ~ c ,  
wrth an asyiilftote a t  10"11 CL. I n  a d d i t i o n ,  they 
exam~ned the r e l a t r o n s h l ~  between ova diameter and 
CL and $exween ova c"ra8wLer and AM, fro111 a 
re1 at1 vely sma'i l samnl e of lobsters .  They concl~ided 
t h a t  a1 l bemales w r t n  CL >I00 rnin o r  ~ " h  RW >5n nsii, 

o r  bath, iiere {nature. These coac7 u s ~ o ~ s  calnotbhe 
accepted s lnce ~t was assianied thaf d~a i r i~Lers  iif ova 
from the  strr-Face G* t + o  m a r y  are  representative o" 
a l l  the ova and tha t  they a c c u r a t ~ i y  descrrbe t h e  
s t age  oG a,ar lan  developnnent. 

DFVELOPi4EP4T Of ME TESTIS 

l e s s  a t t en t ion  has been g:ven to c r ~ t e r l d  fo r  
n ~ a t u r j t y  10 the inale lobs te r  than irl the  female, 
Usjqg tkje presence of sperm I n  the vas d e % r e ~ s  or 
t e s t i s  as ev16eilce of inatur?ty, Krouse (1173) 
observed % a t  s o w  Maine lobs te rs  flatlire a t  4i mr CL 
and jbout 50% oo" cnem a t  44 m C l ,  which 1s about 
one-?a1 f the  mm P;ntu?i CL of ferndl e s  wr t h  extr-u6eo 
eggs, M~n-iinuiii s-r ze d i  r i a t ~ r ~ t y  7 n  1na1es 1s 48-51 nni 
C: ireported as la-15 cm I r )  ~n N~wF~liindiand 
(Teinnl eman and TI bbo 194Sj, 49 r:im Ci offshore 
between Cape God and Lape H a t t ~ r a s  (Van inqel e t  a ? ,  

19751, and 60 r;vl Ci. iri inshore Mew Jersey {Halgren 
1975a). 

!lo s ign j f ican t  change i n  the ii'd/CL r a t i o  occurs 
with an increase in C1. i n  males, i n  contrasit to the 
condition i n  femai e s ,  in inshore Ganadiar waters o r  
offstlore between Cape Cod and Cape Hatteras 
(Teniiilenan 1935; Van Engel e t  a1 . 1975). The 
re1 a t l  ve length of the carapace, expressed as a 
percentage of the t o t a l  length,  C ? / i i ,  increases 
sharply when Wewfoiindland males redch 69 inn CL (206 
milr T i )  whereas the re1 a t i  ve l e n g t h o f  the fon:aie 
carapace mlriains constant (Templeman 1?3?, 1344a).  
Sinjilarly, the regression of r e l a t i v e  claw length on 
t o t a l  lengtir i n  males i s  cui,vil irredr biiL vdries 
geographically i n  lobs te rs  from 69-76 m CL (200-220 
mm Ti] in Northunberl and S t raa i  and eastern Nova 
Scotia to  193-li4 min CL (303-330 nin: Ti.? i n  the say 
of Fundy (Tenip:eman 1933, LFi35). These increases i n  
re1 a t i v e  s i z e  are  not re1 atod to the iiiinirriurn GL a t  
which sperm are found bat t o  the CL? abotit 68 mil, a t  
w h i c h  a l l  the i:iales had speml, axcl ild-ing lobs te rs  
from the Bay o f  Fundy and western !leva Scotia 
j Teiiiji'i eman and T i  hho 1945 * 

Since ir~atiira::ion of the irrale gonad occurs a t  i: 
si-i~ail CI, i t  woi~ld appear L " a t  the niimber of 
pre- recru i t  niales r:ou?il not ?,e a l i ini t ing Fdctor i n  
ensuring tha t  a1 1 &ma1 es i q  repro:iuctive readiness 
ru.ould be provided a mate. Carl y eviderice si~ggested 
that. males were unable to  inato with considerabi y 
l a r g e r  females (Templeman 2934), h u t  more recent1 y 
njal es were Found ab le  LO mate with females tviice 
t h e i r  weight (Hughes, i n  Aiten and Waddy 1376). 

Miniiniin CL s i z e  l i inj ts  fo r  legal capt~ure are  
the same Far bath sexes, al though the i i ~ j t s  a re  not 
the same in a l l  s t a t e s  anti in Canada. 5ince the 
r e l a t i v e  length of the caranace is  l a rger  i n  ira'l es  
than feinales, and prest~iz"r:g the lobs te rs  are of the 
sairle age, equal niininurr s ize  iiinits pr i :? i t  the 
capture of ma1 e s  a", yyounger age than ferna? es , 
binwever, any shortage of recrt;it  or larger-s ized 
males would be o f f se t  by the large number of 
[;re-reerui t - s i  zed  riat ti ire ma? es .  

DISCUSSXIIN OW CRITERIA FCP I"iFiTlii;lTl' 

The s e r i e s  of processes that  culnrinatdin %e 
prodtiction o f  viable sperlri and ia f e r t i l i z e d  egg have 
not been conipletely described in the lobster. ,  

Sperni in males appear &en the lobs te rs  are of 
re1 a t ive ly  sinall ssi ze, 40-50 iliiii CL, in a l l  
geographic areas.. iiowever, abrupt changes in ".he 

r e l a t i v e  :engih of the carapace a d  o f  claw leng th  
a t  69-76 nrm CL suggest tliat visceral changes precede 
? x ~ e r o a ?  modifications. Possib'ly the male gonad 
unriergoes stages of deveioument s imilar  to those 
seen i n  the female gonad. annual or seasonal c.yc'i es  
of the male gonad have not been suggested bu t  should 
not be r u l e d  oa t  ur~i.il investigated. 

For the fernal e ,  strong e v i d e n c e e x i s t s  tha t  
there  are  cycles  of development i n  the. ovar)!. i t  i s  
obvious that  there i s  no prerequjsi te  that  the 
female possesses mature ovaries pr ior  to  mating. A t  
1 eas t  one exogenous fac tor ,  lri gh siimner temperature, 
i s  be1 ieved tc be favorable f a r  body growth i n  
length and For ovarian developilienl, w i t h  the e f f e c t  
thdt  maturity, physiologicin: and : i ~ ~ ~ p h ~ i ~ g i ~ a i ,  o f  
the fei??aie ;s a t ta ined a t  an ear" age. 1-ower 
s:i;:iner terrigeratur.es slaw ovarian growth without 



Coropace Leng th jCL)  rnm 

A Herrack Log,o F = -2 4505 + 3 3542 23gi0 C L  

B Perkins ( O c t o b e r )  Log,* F = - 2  I 8 0 2  + 3 2499 i3fJIo GL 

C Der41ns  ( 4 g r i i j  Log2o F = - i 4019 + 2 6132 Loglo GL 

D Peik:rs (June) -ogle F = - 2 1815 i. 3 1569 L o g l c  ti 

E Satla el  ol F = - i 601 1 1  2 13647 Loglo CL 

r Sgunres ~ = - 2 1 7 4 5 4 + 3 7 9 6  CL 



a f f e c t ~ n g  grow ti^ :n length; feriiales grow to a l a rge  
s i z e  before becom-ing v a t u r ~  {Ternpienan 1936). 

Another fac tor  not yet ~ s c h t e d  estahl lshes a n  
apparent antagon7sm S e r ~ ~ e e n  v ~ t e l l o g e n r s ~ s  'in the 
fernal e gonad and the ~ i o i  t rycl e* V l  t e l  ? ogenes3 s 
occurs In two stages,  separate< by a t n n t e r ,  and 15 

~ n h i b l t ~ d  diiring premol t {AI ker and Wadby 1976). 

The existence of cycles of ovarian deveiopneni 
has not been recognized in most s tudios tha t  atteiiipt 
t o  determine the  s i z e  a t  which  maturity i s  a t ta ined 
by a f rac t ion  or  a l l  female lobsters .  

FECUNDITY 

The wniber oC recru7ts  to  the f ~ s h a b l e  stock 1s 
of  nost ~ n t e r e s t  i n  lobs te r  product~on estamates. 
O f  papt~cd:  a r  concern 1s the e f f e c t  of stock d e n s ~ t y  
on r e c r u ~ t m e n t ,  t n - s  r e i d t ~ o n s i l ~ p  1s no" tnovin. An 
i n i t l a 1  s tep  i n  i? study of the re l r r t~onsh ip  between 
t h e  s ~ z e  of the oarent stock and of the r e c r u , t s  1 5  

an e s i i i n a t ~  of the Iqtensr ty of ~ e r a r o d u c f ~ o n ,  d e t r r -  
mqned by the  mean numbtv of eggs per felilaie and ?be 
frequency of egg cxfru5lon. Fecundity 3s d e f ~ n c d  as 
t h e  mean number of eggs, ~t [nay be used ds dr- rndel: 
of  parental stock size, 

I t  i s  generally assumed that  egg extrusion 
occurs every other  year. ilowever, fac tors  a l t e r ing  
t h e  no1 t cycle  m y  sijppress ovarian development a06 
delay egg extrusion (AI ken and Waddy 1 9 1 6 ) .  

Counts of the number of extruded eggs c a r n e d  
by Felqaies of d i f fe ren t  sizes have been made by 
Yerrlck {1999), Taylor (19471, Salla  e t  a l .  (19691, 
Squires (19701, and Perk:ns (1971) ( '~g .  1 ) .  S a ~ l a  
e t  a i .  (iC;69), conparlng the-ir data froin inshore 
l o b s t e r s  u i t h  those of Herrick (39093, deinonstrated 
t h a t  drfferences I n  the rnethods of est lmallor  
resu l ted  i n  drffecent  estimates of t o t a l  number. 
Seasonal variation ; n  ntmber, h e l ~ e v e d  by D c . r k i ? s  
(1971) t o  reiiresen: egg loss  dtanny ~ n c i i h t l c n ,  was 
observed i n  lobs te rs  froin offshore New Flgl and* 
Number or eggs ranged from 5,000-L0,000 f o r  females 
with 70-913 am CL, t o  SO,DCi0-100,13~0 f o r  "ernales w1i-b 
?40- lW firm C?, a p ~ r o x ~ r n a t e l y ,  Regress foris of egg 
nunber on CL a r e  curvilinear; Sai ia  e t  a l .  (1369) 
a ~ d  P e r k ~ ~ s  : L 9 i i )  used 1oqarlthm;c t r a n s f o r r a t ~ o n s  
f o r  the17 s t a t l s t  cai  analyses. A13 ddta have been 
corsvert(4 do colinlon loqar~thizs  t o  make coilroar1 sons 
easier. Tile paper by Taylor :15)47) was not 
revaewed. Smrch (1977) bas sho$dn tha t  s i jbs tan t~a l  
par t ion of tile feiiale lobs te rs  i n  iong Islarid Soiirld 
(2-14%) car ry  fewer %in 350 ~ g . j s ,  
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ABSTRACT 

Pike:),  ?!.. K. ,  and 5. L. Waddy, :98r?. Ratiiriv and repr-oducYion i n  the iulerican  lobster^ Can. Tech. Rep. 
f i s h ,  Ai~ud;. Scj. 932. 

The biology o f  lobs te r  reproductis? i s  poorly i~nderstaod; we have l i t t l e  a b i l i t y  to  predict or control 
responses, arrd many e s t i l b l i s k r d  concepts are now being  q.iestinned. 

Two c r i t e r i a  can be used t o  estiniate ma1 e maturity: re1 a i i v e  wight o f  the vasa deferent ia  and re1 a i i  ve 
vol trine o f  the crusher  chel iped.  Feinai e maturity can be estimated from re? a t i  ve abdomen w i d t h ,  cement gland 
deveiopeent,  ovary development, and s i  zi? a t  ovipcsilion. S~nal l e s t  s l  ze a t  maturity occurs .in restern Lnny 
i s l a n d  Soiind and "ite sourherri G u l f  .if St. i-awrence; l a rges t  s ize  a t  matilrity occurs in the Ray o f  Fundy and 
i r e a s  a1 ony  the continental slope. 

Female l o b s t e r s  can mate ii: the hardshell c o n d i t i o n  b u t  mast successful niating occurs in the ho:rrs 
j j m e d i a t 4 y  f o l  low'ng t i re femal e molt. Fecundity increases logarithmicai'l y w i t h  s ize ,  but there appears to he 
considrrab?e v a r i a t i o n  between indjviduals. t irifertilized eggs ~eldc;in a t t ach  properly, and approxinrate'iy 
one-third of properly a t t a c h e d  eggs are l o s t  before hatching. Females appear t o  follow a 2-yr oviposition 
c ~ c l e  thratighout. inas!. of the i r  reproductive l ? v e s ,  and two F e r t i l e  extrus'rnns have heen docz~mented From a 
s~ ngl  e ma: i ng. 



i n  nost areas of b i o l o g ~ c a l  study the ~ n f o r -  
rnat~on  bas^ rs  S u ~ l t  up in two stages: an in i t3a l  
descr l  c.t~ r e  phase, In rih~ch observa t~ons  are  
catalogued, and an experiinental phase, In ir.hich 
hypotheses a re  t es ted  and p r ~ n c ~ p l e s  evolved, I t  i s  
~ n d ~ c a t ~ v e  of how l i t t l e  we know about lobs te r  
reprodiicli ve b1o1og.y ilhat our oresent know1 edge i s  
~ a s e d  almost en t i re ly  on descr- pt ive Information. 
t h a t  we have very 1 ~ t t l e  grasi; of Cow and why things 
hag>en, and only l i m ~ t e d  abll ~ t y  t o  predict  or 
control  responses. cortunately,  the s~ tuat ioq 2s 
changa ng. The combr ned needs of f ?  s h e r ~ e s  manage- 
ment and lobs te r  cu l tu re  are  focusing a t ten t jon  on 
our  pr?m? t.i ve understavd:ng of renroductjve biology 
and provid~rig incentive for  the necessary long-term 
s tudres  and detar led experlrnentai work. 

Some we1 1 es tab? ished "facts"  about lobs te r  
reproductwe b~ology  w i l l  be questioned In 3 1 s  
revlew because new ~ n f o r i n a t ~ o n  has cas t  doubt on old 
assurnpt~ons drrd offered explanations f o r  f a c t s  tbar  
have been d ~ f f r c u l t  t o  understand w ~ i h  e s t a b l ~ s h e d  
concepts. For example, it 1s widely accepted tha t  
f e r t i l  I zat  on occurs external ly,  the  eggs b e ~ n g  
f e r t ~ l   zed as they pass over the semfnal receptacle  
enroute t o  attacholent on the pl eopods ( s e e  W i  lder  
1957, 19731, but 'it 1s a l so  well known t h a t  the 
sern~nal receptacle  contalns a sperm oliig whlch forqis 
an apoarl-nt ly  lmpenetrabl e bar r ie r  between the 
spernlatozoa and the external environment, and t h ~ s  
speriri plug appears 1 i t t l e  changed a f t e r  ov ' ipos~t ion  
and f e r t i l  szatron, Vow then do the spermatozoa get 
t o  the outs ide? Wbat manner of sperm p l u g  transmu- 
t a t r o n  makPs t h ~ s  oossrble? Fdrmer (1974) suggested 
t h e  spernratozoa of Hnmarus never do reach the 
ou ts ide ,  t h a t  shor t ly  before o v i p o s i t ~ o n  a pair of 
t rans:  tory ducts a re  formed for  tbe s p e c i f i c  purpose 
of conduct~ng spermatozoa fronr the sem~nal  recep- 
t a c l e  t o  the oviducts f o r  rnternal f e r t l  l I zation. 
I f  t h i s  I S  lndeed t h e  case, the nrec$an~sm of f e r t l -  
1 ~ z a t i o n  1n ~ o b s C e r s  would be s i s s l a r  to  that  r n  
some crabs,  and some perniex~ng questions concerrtrvg 
l o b s t e r  f e r t ~ l  ~ z a t r o n  rmuld be answered, 

Sorne f ~ e l d  techn~ques  For the study of lobs te r  
rrproduct-ran have been In use fo r  years  but the 
methodology sow darles  from one rnvesti gator  to  
another ,  maki rrg cornpar! son of data i m p o ~ ~ i  ble. 
Other t e c h q ~ q u e s  a re  re1 a t ~ v e l y  new and should be 
nmre widely used. St i l l  others are  t eq ta t r  ve, but 
IF used in conjunction riith established c r r t e r l a  can 
y ~ e l d  meaningful r e s u l t s .  One o f  the object;ves of 
t h i s  rev-iew 1s t 3  wake current  techniqiles nore 
wldely known and encourage the s t a n d a r d ~ z a t ~ o n  of 
procedures, 

F ~ n a l l y ,  the  informat7on presented here 1s not 
r e s t r ~ c t e d  t o  the l o b s t e r  i r i  Canadran waters; we 
have draijn f ree ly  on a l l  relevant ~ n f o r m a t ~ o r l  on 
Nonarus 3n order t o  provide perspective on a subject 
about w h ~ c h  too I 3 t t l e  1s kiioi-n.. 

MALE REPRODUCTION 

A inale lobs te r  'is phys io log~ca l ly  ~ i a t u r e  when 
cayable of prodnc~ng mature soematozoa, but i s  not 
funcclonall nature u n t ~ l  capable of inat~ng w ~ t h  and 
lnsernsnating a female. Male lobs te rs  of oniy 40-45 
qrn CLproduce mature spern~atozoa (Bs; gys ici76; 
Krouse 19731, hut. inales of t i i ~ s  size are i i c l j  > P I O W  
t h e  srnai 1 psi- s? zes a" onset of ir:iitilr3 l y l r i  fe i r~ai  pi.. 

11- 
iempieema (1935) conducted ~nat I ? g  exper] wq+s  WI t h  
lobs te rs   fro^ the southerq Gulf of St ,  ~awrence and 
*ound tha t  inales between 60 arid 65 min CF were: unable 
t o  inate. Gie condilcted s ~ r n ? ?  a r  r a t i  n c  experrinersrs 
with f ~ v ~  males frow the sane area,  ranging ? n  s lze  
froin 50-65 rnn GL arid found t h a t ,  a1 though a1 1 hiid 
mature soerqatczoz i n  the vasd d e f ~ r e n t l a ,  none was 
~ n i e r e s t e d  I n  mating. S-nce male maturity has been 
equatea w ~ t h  presence of snerr1atozoa iRnygs 3976, 
Krouse 1973, Ten~plemaq 193651, L+P d l f f e r e n c ~  
netween phys~oiogicdl  and funct ,o?al * ~ a t u r  ~ t y  ousf 
be borne 19 r$:ind, 

vas deferens weight 

i f  a "vas deferens f a t t o r "  i V D f ]  i s  derrved 
froiil the combrned w ~ ~ g h t  o" Sot4 vasa deferent-a  and 
the  cube of the carapace length,  

and plot ted agalnst cdrapace length the vasa 
deferent ia  can be seen to :ocreasp raprdly ? n  weight 
r e i z t i v e  to  carapacl- length. Data f r o i ~  the two 
extrernes ~n CanadIan vtaters - the Bay of Fundy and 
rhe southern G u l f  of S t .  Lawrence - show that  a 
gwen VDf  occurs a t  a diffprerlt  carapace length 
i n  the two arcas. 4 VDc o f  iQ0 ,  +or eirari#jil~, 
occ~i r s  at a carapace lenq"~ o f  67 nml In t k  sfouttiern 
Gi l l  f ,  a7.i d t  apr,rox?inatel y 171 l:.sl -;I t"i 3 a j  QF 
Fundy. 

Teii~pl en13an (1935) expressed chel r ped propcis 
length as a ~ e r c e n t a g e  of to ta l  body length and 
plot ted t n i s  against to ta l  ienqxh. lie foamti that  
male chelapeds rncreased -in r e l a t w c  lerigth Rare 
r-dp~diy a f t e r  maturlty a d  t n l s  f a c t  could be lised 
t o  j d e n t ~ f y  s ~ z e  at onset oC male naCbrlsy I P  

d?fferer i t  areas. " J f o r t ~ ~ n a t e l  y ,  to ta l  body 1en"j'h 
1s seldom recorded Ir cintlerri stud les Deral~se IPS 
r,otor~at is ly rrrel lab1 e ,  a116 Peii~plef~~an' s ch.1 lped 
tairasiire;nc~nl as a j ~ r c ~ n t a g c ,  of carauace length 
tirociuces a useless scztier- o f  pnqnts when plot ted 
i.qarnst CL.  Furtherpore, Teii~rleini?rl's F7gur.e ? (p, 
215) f o r  tho crusher c h e l ~ p e d  of Grand Ra.ian males 
show a c o n < l d e r a h l ~  s ~ r ~ d d  of values and an 111- 
dpfi ned inf lect3on,  i n d ~ c a t ~  ng wen Tem~:ema~ ' s  
o r ~ g ~ n a l  method nay have r e q u ~ r e d  very l a rge  samples 
f o r  i~reaq~nqftil r ~ s u l " ~  iihen chel iped length a1 one 
i s  ulotted a l a ~ n s t  carapace lengtll tbe * I+  of the 
data i s  ~ u c b  lmoroved but tbe ~ r l f l e c t i o ~  1s obscure, 
nlak~ ng  the t e c h n ~  aue i;seI ess f o r  de tec twg o n s e t o f  
rnatut-1"" 

Recently P,A.P* Anderson, workr ng at  t h ~ s  
laboratory,  recogn~ zed that  $01 m e  07 mass of the 
crusher propus was iiauch greater  rn mature ,nales, and 
he dev~sed  an iridex of vo1ui.e based on tho :mdnct 
of length, widtn a ~ d  thickness of the crusher oropiis 
d l ~ i d ~ d  by carapace length, When plot ted a g a ~ ~ s t  t i  
f u r  a range of ma1 e S I  zes t h i s  "Anderson cheI iped 
I ndex" produces a c7 e a r  inf lec?~o:, correspond~ng t o  
approximate e v e  a t  onset of maturl-ty. T h ~ s  1s 
denioqstrated 1n F7g. 2 ,  wilere crusher oropus 1 ~ n g t h  
a d  the Andersoq index are ~ndependest ly a ~ p i ~ e d  to 
the same se t  of data +or rlai es  frow Grand Marlan, 

The equation for  the Anderson chei iped i n d e x  
can he written as:  



P i g .  1 .  Andrirsiin cheiiped i n d e x  conpared fo s 
sin:ple ;ii',r tmf ; ~ - I I s ~ : ~ ? T  O ~ ~ W C  l ~ ~ i g t h  ~ R ~ ~ R Y L  

caropaci- Iengt:r.. Piori the i inberson i nd i*x  F 1 i l t ~ r . r - i ~  
t h e  i r n m a ~ t a r -  pbnr ; r ,  ercentr;ilte.i C i i r  orairire phns*. sild 
makes iht3 inf l e r t  i o n  a p p a r e n t  rwcn w i t ) )  ix r:. [ : i t  iv8.i v 
a !  n :  Kegrrsnlon o f  CP:, on C i  i rh . r r t i res  r l ir .  
i n f  l i s c i   ti;: and coiriri hr; i-i i . t .rpretr=tl  as :i sirebqllr 
1 

wl ie~ ;?  C 2 v  : 5 r i le  c r ~ i s h c r  propiis vol trri:e 
1. i s crksher jir~opiis length (CPi) Froir 

p n s l e r h r  n r t i c u i a t r n ~  t o  ?;he west. 
anterior poin",oi:n the nidi  ine jl'-ig, 1) 

M is  i.iiiit"iac?-oss the ?aim (CPI.,') 
7 4 s ~naxiviun~ I:hickness, or d e p t h  JCPII] 

ai.:s:ircd d t  approximately the location of 
"Lle CPU syn;bal .in F i g ,  1 

Cl Is carilflacc lenqth. 

Erdwing on dct;ial d a t z ,  a Grand Marlan iiiaie of 
8,? c : ~  CI. i:iighi: 1:n.i.. an Anderson i n d e x  GP only 168: 

10.5 x 4-99 x 2.85 - -. -. 
90 x ZO = 168 

whereas a male o f  coiaparable s i  ;re firox the C u l h f  
S t *  Lawrence could hdvc an  Anderson i r ?dex  as large 
as  304: 

11,96 x 6,34 x 3-62 10 = -I.*in 
9,114 .>I, . 

ind?cat ic! j  ear l  i e r  matilri"l i n  the rnaic "roil the 
G u l f  o f  St, Lawrewe. Regressiorls ~3f Anderson index 
on CL For  a sample o%-d  es From e a c i  area are siioviri 
i n  F 2 ?lie slopes e f  :miattire and msture phascs 

the d i f f e r e n t  areas dre remarkably s'niilar,  h o t  
the  ~ n f ' t e c t i o n  for G i d f  naies occsrs  a t  7.5 cm C? 
conpared to 9.3 ciir CL for Grand Manan -;a:es. 1: 
shozild be pointed out tha t  the r e i a t i o ~ s h i p  between 
t h i s  i n f l  ectior: and funccioeal nztrr.~.; ty Is not yet 
es tab l  isbed, and t h e s e  a re  small samples so  
addi t ional  d a t a  i.;Iil undoui~ted?y s h i f t  these p o j r ~ t s  
sorrzewha?l. However, the a v z i  l abl e infiorma-l:lrri does 
demonstra:~ :he ~:i)ten*,iii'! of t he  iinder-:::n :qdex fov 
assess1 ng  i~lale i::aturil;y i n  different a r e a s .  

Fig. 2. A n d e r s o n  c?!ei i p r d  i n d e x  p l o t t e d  a g a i n s t  
rnrr rpnct :  lengi-i t  for i m . t 3  l c~ t i n t e r s  f r d m  Grand Mai-rar 
iiiicl :?its soriti:i=rn Ci i  1 f c i f  S t  . i,awrt?i~cr. Note 
s i 1 a r t  i s i s  1 I 1 d i m l a t  i ; r s  
:-r*gria.;sii:n i i n r s  i'ar tire r wo a r e a s ,  t i t  d i  I t ~ r ~ r r ~ ~ i f  

i . iii-aj)~cr'  I r * ~ r f : i I i s  :it i n ' i e r i i o i r  (7'1 inn vs .  95 n:mj .  

iii though t i le  -i:ating of hard-she1 l fernales i s  
know.; -to r x c ~  (Dunilan and 5%:: nncr-,lacobs 1'178; 
Wiiddy i l r~pr ib l  ishcld) , raost sticcessfill r n a t i n g s  occur. 
l ess  than 3 h after- the  female completes ~ d y s i s .  
!Jc.havior of "te esialc a t  t h i s  tiiile siiggests the 
release o f  a pheronro~r by the  fewale, and the 
i n t e n s i t y  of a t t r a c t i o n  decreases wi th  t ? m c ,  
Accovding to Teraplenran (19341, i f  a iliale i s  t rdns-  
fer-red i-c a t a n k  con t a in ing  a Female tha t  il!cltcd 
i i i t h i r i  the last '12 h ,  natir.9 w i l l  usually M ~ C U ~ ,  b i i t  
t h i s  s e i c o n  i?dg;>er?s i f  inore than 2 d have el dpsed. 
Our experiences extend Peinjil enan's  cnnei usions 
so:newhat: r e  have found that n!a"cng iisua!iy occurs 
i c  t h e  f i r s t  21 h ,  and occasignally as rnv~ch as 7 d 
a f t e r  the i r io l t  ( see  Teinpievan 2"?36bj, 

A male tha t  has suecessfai ly  mated with one 
feirrale i s  capable  OF i m t i n g  wjth another a few hours 
i a t e r  (l-!iiqhes and Mattbi.~?scen 1962; Ternpieman 19343, 
iind d l  thet:l;h ina? es 5 0 t h  sinall er and l a rger  than the 
111ol ted feinale qay m z t e  S S L I C C ~ S S ~ ~ I ~ : ~ ,  wc agree wit:: 
Tefnpl e m m  (1"?3b) t h a t  the greatost  incidence of 
siiccessfui reatinij occurs 8hcn the i i i ifle j s  $1 ightly 
arcjer than  :be fernale, Co inpa rab le  s i z e  may a1 so be 

ilecessary "or successful sperm ?transfer; a "ernle 
rndteci ta n air-a7 1 or  pale  w i l l  often attempt to i ; ~ a t ~  a 
secoiic? t i ] -e  if a 1 zrger rnai e hec.imes a v a i  1 ab i  e ,  
whereas t h i s  sni ricri-;  i.ial?pens a f t e r  a successf~:l 
#iratiiig w i t h  a Inrjjn :vale (!astori 1375). The 
o b s e r v a t i s ~ s  n x t e i - a  et a7. (i97:j i n d i c a t e  tire 
n p p o r t ~ : e ~ t y  fo r  :;ultipSi? raterni1.y w3~- ' l d  he rediieed 
iiy the priesenre of the jiro:.e~tive ina l e ,  yet  fie; scrn 
i t ~ d  !!i?dgecock ; ? ? I i )  g've el e c l r o p ? o ~ e t i c  eu i d e n c e  
of rn i ! I i i~? : r  j)il:i)rnbty ' n  &!Id lobs te rs .  Opporttinl- 
7 - e s  -"or 1-n.1 l i p l e  ~'af.eri?"y 2 r e  1iin-ltc.d by 50th s ize  
2nd Z:i:?t,, & i ~ i l c b  larger  ;;!dl e co;l]<i e:-iis"y d i s p l a c e  
3 sr;rC:l l e r  !i;al e for- jios;ession c.' ip::ia] o ,  ? ? j j i  izales 



t h a t  are  too la rge  f o r  a given female show l i t t l e  
i n t e r e s t  i n  her. On the other  hand, a male tha t  i s  
too riiiai'i i s  unable t o  turn the hearale over, even 
though ??c has the iiicl inatiorr to  do so. Final ly,  
t h e  ge1atino;;s niatrix o f  the spermatophoric mass 
hardens in the seminal receptacle  of a mated rier:iaie 
and a f t e r  9 o r  10 h Ss s u f f i c i e n t l y  hard to  p-event 
penetrat ion by another male (Tenrpleman 19341, i? f a c t  
t h a t  compl i ca tes  the reports  of Dunhain and 
Ski  nner-Jacobs (1978) concerning in te r r~o l  t iliati n g  of  
previously insemi rated fernal es .  

FEMALE REPRODUCTION 

C, female lobs te r  can be considered mature when 
capable o f  exdriidlnij eggs, but since t h i s  capahil i t y  
i s  d i f f i c u l t  to a s s e s  through external exaninatir;o, 
s i z e  a t  onset of r la t~urj ty  i s  often estimated froin 
the  s i  zn of ovigerous feinai ES i n  the  population, 
For exanple, Wenner e t  a i ,  (1914) plot ted s izes  of 
ovigeroils Pemal c crabs or: probaiil  i t y  paper and froiii 
thc  rcaiiltiny s t r a i g h t  f i n e  obtained an instdn- 
taneatis estimation ofmean rnini~nu.1 s i z e  at  orrset o f  
sexual inatur~ity and a standard deviation dhobt the 
meafi. 

U s f o r t ~ ~ a t e i j ,  maturity es t~rna tes  based on 
I nc-dence of o v ~  gerous females over1 ook the large 
nlm'ber o f  ~r~dtiire females reaoved from the porulation 
by " n t e - s ~ ~ e  f i s h e r ~ e s  77  areas where the ieqal 
w ~ n - s u n 1  s i z e  i s  below the i.edq n i l n i m u m  s i  ze a t  onset 
of egg product ion .  Lobsters incltlng to niaturity I n  
sulr ier  a re  reiioved from the oopiilatron by 'n te r s lve  
fa1 or s p r ~ n g  f ~ s h e r ~ e s  before they have the oopor- 
t d n ~ t y  t o  extrude eggs. The few t h a t  do survjve t o  
ex@& eggs dppear as a irii,ch smaller p r o p a ~ t 7 e ~  
t$an they represent ,  I n  our opinion the best *ay to  
a v a ~ d  th rs  b-as and obtaln aq accurate ~ n b ~ c a t r o n  o+ 
p r o n o r t ~ o p  rnaturlng a t  a given sizp i s  t o  examiqe 
gonjdal de~elopmenl I n  conj~inct ion ~ 7 t h  a t k r  
mat i r l t y  c r l t e r l a .  

INDICATORS OF KATURliY 

Relative abdomen wldtn 

ieinpl endn (19351 observed t h a t  re1 at1 ve width 
o f  rhe second abconli na? segn~ent 1 ncreasel i r ~  ti; 
approacii of rnatur:ty and suggested (19.141 :t could  
be uzed both for  coiirparlng s ~ z e s  a t  vihlch Feriales 
From d ~ f f e r e n t  l o c a l r t ~ e s  began carrying eggs, and 
For deterf:nln:ng the srze a t  which a ce r ta ln  
percentage becomes ~ra ture ,  

Sou-res (1970) s ta ted  that  egg 1ay;ng often 
precedes r e i a t ~ v e  :"credse i n  abdcrci~err w;dth, bcit we 
h a v e  ne\ier obse~ved th ns. Ori tbe  contrary,  re1 a t ]  ve 
lilcrease In abdomen t.iidLh usuaily co~mences three or 
more nlol zs before f i v s t  o v ~ p o s i t i o n  (Fig. 3). 

4s described by Templeman (19351, abdoir~rral 
w l d t ) ?  das ireasurcd between the pleura l  spiirr, ds 
lnaYliliirn ~nszde kfl dth ,  and t h i s  rireasureinent bas ? ? e ~ n  
used by most kho hasde a p p l ~ e d  the method sivce. 
However, otir veasurenents , arc  those of R r ~ c g s  
( 1 9 7 F j ,  a r e  based on maxlnum o u t s ~ d e  w ~ d t h  o6 "Ie 
second abdominal segment because ~n our o p J r  rov t i l ls  
1s a more racrci and accurate sieasiiremert Linier f J e ? a  
condrl- lnns- convPn3i.nce we express abdomen 
w ~ d t h  ds a perceqlage of cardpace i e ~ g t b  r s f e r  
t o  rt a s  r. ""na tur~ ty  rndex"", 

Krouse's (19731 data on abdomen w i r i t h  include 
1 obs te rs  as srnai i d s  30-35 liiii! CC, and siii iw t k d t  

5 
4 5 6 7 8 

Carapace Lengih jcm) 

F i g .  '3. Change i r i  rclar i o n s h i  p brtwee;.ii ahdr)msr: 
b:irit.ii (.4W) ar!d carapace li>:lgtir (cL,) o f  irrve~iili. 
l o b s t e r s  uv:>r sticcessive inoi  t s .  T w o  Fenairs {scj!  i:l 
l i n e s ?  a n d  two males jb rokt , ;  I i i ies) di,rnoirstratt. 
change. Each poirzt r r p r r s r - i t s  on+ molr . T r i  I r . ~ n a i r s  
rrlaiive aSdomrn w i d t h  incr::nsed over  3 or  4 i i o l i s  

to matiirity, indicated by ovary ceahsorptioii IR; at 
an AYIC1, o f  0.65 and 0.67. 

i n j t  jai separatiori of irial e and feiilal e AlrljCL occurs 
between 35 ar~d 45 mrn C L  ( r i g ,  41, Our absarirations 
on r a t e  of ,"i"r\:/CL change ir: laboratory reared 
juveni les  subs tan t ia te  t h 5 s  ( F j g ,  3). Kratise% data 
f o r  inshore Roothbay Harbor lobs te rs  show an in f lec -  
t - i u n  a t  a larger  C? than that  ohtained for offsiiore 
lobs te rs  i?y Sktid and Perk i .~s  ( l Q 6 Y j  s l i g g e s t i n g  the  
inshore lobs te rs  {nature a h  la rger  s ize +Ahan thfi5r 
counterparts  in the canyons of the conlinentzi 
slope. 

Thus A\d/Cl. and tho re la t ionsh ip  o f  fiM/CL t o  GL 
can be i:sed as an iildication of rraturi t y  til thin a 
defined geographica'i area,  a:ld can ai so be used to 
compare si me a t  n~atnri  ty in d i  f f e r e n t a r e a s  , 
provided the re la t ionsh ip  between ovary develojrnent 
and abdomen width is f i r s t  defined for  each area 
throiigir d i rec t  observation, i n  the Gulf o f  SL. 
Lawrence, for example, 97% of  females wi th  an AG/CI 
o f  0.67 (maturity index  of 5 1 )  or greater  will h r  
potenti a1 1 y mature. Th" ssl so aapezrs to  be 
t h e  case fo r  Grand Wanan females, but "chis :nay !lot 
be t rue  In a l l  areas. 

Cemenr: g l a n d s  

The cement glands on the endopodite of thc 
pleopod can be used as an indicator  of saturi",. 
These glands wax and wane with ovarian developnent, 
dnd tire presence of wel? developed cement g? ands on 
a non-nvigeraus fernal e i s  evldence of impending 
ovipasi t ion and, there fore ,  of maturity. When used 
i n  conjunction with other c r i t e r i a  the cement glands 
can be especial ly  iiseful ;Far detect ing maturity i:i 

fe!nalcs prio- to  "ce spawning season, ~ioi.iever, 
caution i s  adv jsed  in the appl icat ion of th i s  
technIqiie beciit~se the exact relat ionship between 
cement gland and ovarian dcvelopnent. i s  not yet  

1 
' i t  should he borne in r:iird t h a t  Semal es with i n  

A:l/CL. cons ideraiily l e s s  thdri 0-67 cdrl a l so  hi? 
gild ~ ' I J ~ P .  



F i g .  A .  K t , !  a t  ior~si i ip  betwren cnrapacr length and 
w i d c i i  o f  r:~i? sezlinc? abdominal .iegm*nt of f e m a l e  
Hor7aris ar.ie3rica.rii2s f ronr d i f f e r e n t  l o c a l i t i e s :  A- 
iiffs!i':r+ canyons of southern  Kew Er.g?and c o n t i n e n t a i  
sh+:f; 'i- i n s h o r e  areas near Wooihbay Harbor, M a i n e ;  
6- Long In iaccl Strund,  C u r v e s  are stylized and ma:. 
identical to t h o h r  f i t t e r 1  by the a u t h o r s .  

known. For ox3ripl e ,  soiiie C ~ C I F ? ~ ~  gl a d  dcvt!l opment 
does eccur Sn prenuberta? fen:aies and  can bo 
dezected by ~i:icroscopic exarnl'nat ion o f  the 61 eapods, 
Gernpstt gland d e v e f o p e q t  a s s o c k t e d  w i t h  l a t e  
Y S t e l  ! oget?nesi s ( a n d  therefare inatiirf t y )  I s  readi i y 
a p p a r e n t  on gross exarnindtion of the  plecpod, and we 
are  nokt c ~ i ~ p F l i ~ g  a photographjc record o f  eernent 
gland i"en~eiorji:ient a t  a l l  stages of the reprodezctiv~ 
cycle ,  i-rom which we hope to develop c r i t e r i a  fo r  
est imating ovary deve lop~enl  and predicting t- i inr -  of 
oviposl t inp.  

S ~ ~ ~ i i i a ~ c ? ~ ; h ~ i i c  mass 

Fern21 es  Prciil Grand Manan and the soutkiern ihil f 
o f  St. Lawrence al.;mst always have spers:atophnres in 
t h e  se;rrigal receptacle  i f  they hatie cievrioping or 
mature ovar ies ,  and seldom do i f  t h e i r  nvaries are  
coii;p?etoly -innlat:ire, Theere are,  h o ~ e v e r ,  enougii 
exceat?ons t o  riske Fresencsr or a5l;er?ce of a 
sper:natepkore a:? u r w ?  iabie indicator  o f  maturity, 
For example, Kroitso (19731 f o u n d  a silrp-ising number 
of  insi - inre  IJaine lobs te rs  with develiipii~y or mature 
ovaries  t h a t ' !  s-ked speri;:atophores I n  the sesinal 
receptacle .  

Oviduct color 

1 t c c a  be ecxtreinely zlsefui to  know Whdi propor-- 
t i o n  oC mature females in a glver J o c a l i t y  scr,ua".* :" 
silrvive t o  produce E: S ~ C O C ~  brood, arnd ,?t;dy s: re I S  
of n s  vaiiie i n  t k "  &terryiea*,ii>i?* r i ~ w p % ~ e r ,  t i le  
d i s t a l  par"rio.2 o f t h e  o v i d u r i  cz.7 a s s i s ?  i n  this 
de:ern!inr;tion. i n  ari i;ir?at:~re feryal P tnis d i s t a l  
pori5on is c1 ear ,  br i t  in fe~ra ies  kr i fo i~n  Co hiive 

extruded eggs t h i s  :)or?i:cn :s a ciistirrct yellow. 
1'  3 ~ h l  ie preserce sf the ye1 low color  i s  a good in!3i- 
cat ion o f  previocs av4pcs i t inn ,  absence of yellow 
co?r;r ; s  not proof ,:hat r;.o jjregioiis oviposltion has 
~ c c i i r r e d ,  The ye1 ?ow cs: o r a t  i on gradual l y fades 
wi.iiti: tinw and [nay be r i i f f i ~ i i l t  t o  iden t i fy  a f t e r  2 
Y r -  

Si:idl i e s t  s i  7e a* ::tat ~ i r i  l.y apparently occi?rs i n  
wcsl.t>r.n i on!] 1s 'i nr:ti So~irril ,  these fi? ;ial es  an1 y 55-59 
r i ~ i r i  C: iiidy be 0:'igeroiis (Br i g g s  l i ? 7 c i ) ,  arid W 5  
irr,itiirl i y  occ:irs z t  approx iinatel y 70-74 iiliii C1 (I l(~. 
i;! ,, . Thp i?ay o f  Fiindy-Grand Manan area has the 
I . d ryes l  - s i z e  at. onset e f  r i~stur i ty  f3r ""inshore'" 
ict!,sters, co!ilpijrable to t h a t  +or lobs te rs  frarci the 

5 5 95 103 125 I45 
C a r ? p o c e  L e n g t h  i i n m i  

F i g .  5 .  S i z e  of ovigr ro i l s  fernales from Lwo phvsio-  
lo~icai exireines i n  the rarige OF iinrnarirs idmerii:anns. 
i:arepace icngi!:~ i n d i c a t e d  a r e  ~ n i d o o i n t s  i n  10-m 
$3 i e r  g,i.(:ir;,s . Data for ?,on)-' X s land Sou~id  f r i i i n  Rri gas 
< 1916), and for Grand Man,ii~ from i;rax,oi 11977), 

o f f  shore canyons 9f southern Ceorges B a n k  (Perki ns 
a n d  S k d  1355). 'The smallest lvigeroris fema:es fro:? 
the 3ay o f  Fundy are  close to  90 iilm CL (Groan? 1977; 
Mci.eesc and Wilder 1964; Tenpleo!an i936a) , and 
Groom's (j.977) data indicate  50% piatdrity ? s  not 
reached a t  Grand Manan unt i l  l?O-320 mm C i  (Fig.  
5 ) .  These datn indicate  Grand Ranan i s  one area 
where CI n ~ a x i ~ u r :  s i z e  1 imit rnight make sense i n  terms 
c f  oresei-ving reproi!tlcti'v~ pctenl.ia1. For exanrpie, 
i n  tho .Seal Gore drca o f  southern Grand Fanan, an 
area of co?:siieran? i. prodirct! v i t y ,  over W? of 
i dorjoii ior:iai es  dre coinpl &el:{ i*n:?iitiire, 

i n  rhe southern Gu? f 9 f S L  !/_awr~~nce lobs te rs  
as si~iii? 'I i l s  59 m ~ i  {Ci are  T O U ~  ~1"ij.j: eggs (Ten~plcinan 
1935a, 1944) 2nd '7 Qewkoijnd] and, tile sfrial 1 e s t  
o v i ~ e r o c s  Feimles ?re hei3::een 63 *m (Fnn.is 1971 1 dnd 
76 rnn; (Sqiiires ??7Qj, +!+n?r::un? s:ze st naturiiy 
increases i r  d southerly d i rec t jon  a long the eastern 
s b r e  of Flow Scotila *~.oic Cape 9retzn t c  soui-ilwest 
" o v a  S c a t i a ,  dnd redches a naiiii;~u:i: i n  the vici i i i ty  
of Grant? Marian, 

Several Sypoihi?ses have been advance.? to  
exr-7 a;:i why lohs";erc, rliiitiif-e dl. i:l l rer-ei i i .  s i i i . 5  i p  
- .  i a i f f e r - ~ n t  areas ,  I t  iids been sbggeste-l that  h i g h  

e x p l n i  ';(:tior: rztss ir: the F i  shcry ::eii!l?ine? with si r e  
ii;:jts he: cvj ?:can r;il;i 'i-lgs, s? zp at i?ahjr i ty  e x e ~ :  

jcqet i c  pb-"wlrrp f3r 8:jat jra- j riri it ;i ~c:al i PI' s;? ~ e .  
=, L ,  j 32s a-s? ijrleri s,:!c;:~~~tec" :!la: i?x~ris:lrp thg 



c o n t ~ a e n t a l  slope r e s d l t s  ? n  ?arger  mnimun s1 ze a- 
rnakvrty because o f  g e n e t ~ c  ~ n f l u e n c e  from offshore 
s tocks ,  bo?h t+rouqh larval  d r - f t  and directed 
rnavement o" adrii t s .  However, the rest 71 aus? bl e 
explanatiorr apoears t o  be t h a t  q l r s t  advanced by 
Tenplanan (19?6a), who contended t h a t  h ~ g h  sumper 
temperature favors ea r ly  maturity whereas consls- 
t e n t l y  colder  water re ta rds  rnaturatlor7. He noted 
t h a t  bat top temperature a t  the western esd of 
VarthumSerland S t r a i t  could be 17°C whzlc dl. a 
ca iparao le  dept-he e a s t e r r  end was only. 8,il°C, and 
t h a t  the small est berr ied fernal es  a1 so occurred at  
t he  western eqd, whereas those along the northea5t 
and southeast coasts of a r ~ n c e  Edward is land,  
~ n c l g ~ d i n g  :be eastern end of Y o r t b u ~ b e r l a n d  Strait, 
were 1-3 cnl :onger I n  t o t a l  l e n g t h .  These con- 
c lus lons  a re  substant?i?ter? by Smith (19771 ,  who 
reported a progressjve decrease I n  mean s i r e  of 
old; geroiis females from the  eastern jcoi desr erld 
"iovard the western (vidrmest) end of Lon7 Tsiarld 
Sound ( F i g ,  6). 

.65- 
Table 7.. Stages dnd inoroi:ological c r i t e r i a  used to 

c l z s s i  f!j ovzry dever op17:ent i n  the Arierfcdr 
l obster  fromarus dmei-icanus, 

Stdg i ,  2 : Imtnai !:re: I'FVC! o j i i r i g  
Ye1 i ow, bei gc, pale green 
0 0 c y t ~ s  "9.8 iriii 

Or < l a 0  

S t a g e  3: Developing 
ii g h i  to  fwd ivni green 
nocytes i l . 0  m 
Of "200 

Stage? 4 : .Developing 
Yed; un: to  dark ijreilri 
rioctyes 0.1-1.6 ii:iir 

Of <325 

Staye  -5 : Develop ing  
Dark qreeii 

Stage 6: Ripe 
riasit green 
Oocytes I* 4-1.6 JlMii 

and Tree in the ovary 
by >?iiiP 

.- 
Pig. 6 .  Relationship between iocaliry and s i z e  oE 
o v i g e r r ~ u s  females i n  Long I a i a i i d  Sound dur ing 1976. 
Vertical b a r s  show percentage o f  b e r r i e d  fecales 
smaller t ? l an  91 m CJ, in t a c h  o f  Four snrnpl ing areas 
indicat;.i! on m a p  be low each bar .  Number examined i n  
each area i n d i c a c r d  above bar, Data f rom SiiiiL-11 
1 1 9 7 7 3 .  

A1 bhosirji-l the Ctii  f of  St .  Lawr errce and westerr 
tong ! s Jdnd  Soland a r e  both apeas of  hzgh  iohs le r  
dens1 t j  and sr11a9 i s~ ze d?. mat?ir:ty ( 1 ~ n d l n g  supoort 
t o  the denijiy-explo i ta tJon hypothesis) , there are 
a1 so areas of h ~ g h  d e n s ~ t y  Mere  :liatiirity occurs d t  

a l a y e  s I me (southern end of Grand Marlan, For 
exarnpl e l .  The only f a c t o r  cons1 s t e n t l y  assocrated 
w7th snal1 s: ze aC, 7 i a t t ~ r I t ~  apuears to be re? a t ;  ve:j 
h ~ q b  sun~mer teniperatilre, ana 'aboratory pea- ing 
ex?e.lrnelts al s9 support t b ~  s. 

The ovary goes through changes In color arid 
s l  z e  durrng d e v ~ l o j n e n t ,  and the avary of a large 
Feaal e contar as  re1 at1 very more ova than a 5.121 1 e r  
one a t  a given s tage of development. Tr, r e f l e c t  
t h l s ,  and to coiipensa" f o r  1iegth:vol ime r r l  a t -on-  
ships, we ssp an ovary fac tor  (0 , ) :  

Mhen used in coinbination w i t h  ovary color and 
ova diameter, the ovary fac tor  i s  useful fo r  
e x i ~ r e s s i  ug corr~pdraii vc avary devei api-ien? over. the 
f u l l  range of s lze r  ( i a b ? e  I)-. T5i. c r i i e r i i  iised by 

Sjxil: or I i e d h ~ ~ r b i r ~ g  
White or yellow wlth 
dark green residiial ova 
Flaccid i n  ear ly stages 

a ther  authors to  disting!ii :;h ovary categories  dri? 
g i v e n  i n  Table ?. 

DVIPOS?TION ANil EGG ATl f iCi iFr iERi  

Egg laying occurs in t i i f fereat  r?o".?iis i n  
d i f f e r e n t  geogra~hica l  a reas ,  s t a r t i n g  as e a r l y  as 
Yay and endfrrg as ia"i  as !?ctoher. I'he period June 
through Septeinber encornpasses :nust spawning 
a c t i v i t y ,  h u t  in cold water areas l i ke  the Bdy o6 
Fundy a d  Grand Ranan i t  can occur well into 
Cctober. Oviposition i n  each area occtirs w i t h i n  a 
f a i r l y  narrcw tinie period atid often as two r:";stinct 
peaks, poss i b l  y associated with d i f f e r e ~ t  
age-c? asses. 

Relationsi!ip between m a t i r ~ y  ard e v i p s i ' t i o n  

These two events are  cowpl e te l  y independent i n  
the  American lobs te r ,  and oviposi t ion may f a i l o w  
matirig by as 1 l t t i e  as I ii:o or innre than a year ,  and 
w l i  occur even i f  the f e i ~ a l e  has not mated or been 
i n  contact w i t h  a male since the previous aol t .  The 
d i f fe rence  i s  tha t  unfe r t i l i zed  eggs are seldom 
car r ied  f a r  inore than a few weeks and ilstially are 
l lgk te r  in color. 

Since only part of the stored sper~raluzo;r i s  
used when eggs ilre cxti-tri?eed ( ~ ? J P I ~ U S  IP9:; Xr~iise 
1q73;  leinpleni~r? l 936h )  j I  i s  nnss ih ie  f-ir a t  leas! 



T a b l e  2. Cone:jsriso.: F c r i t e r i a  i ised t3 :lefine ovary cat,esories f o r  Hnmzrus d m e r i c a n u s .  

-- - -. - 
w,,ri s i z e  of o v a  jilill) 

..-.----.p-.----------- - 
Galor of ovary -. 

$5. u ~ i  Skud Ovaryb 
a nr' anti frlc t o r  

"FT-K; n:, j Urorlse i'erki ris V,rol;se !?yard \-daddy Bya r d  
Ca?egt,r; f 7  , -  :::;:js - ( lq~)  (1973) (1964) (1973) ji975) jiin:~iabi, /lC?75) 

I~LI~+;A~P 4- 4 4 wh? tc? t r a n s 1  rrcent *dl?! te, ~:ihi t e  C1-ii"O 
avijlC+ LP creaii!y 

< a e  G-!;~ :? C. 5-C.7 ye1 ;obi ye1 low- i i g h t  Lo beige, g o l d ,  127-320 
orangrA dark green orange, - .  ye1 !ow, 

i I q h t  to iiieil. 
green 

yd:,;rt, ..jro [t r< !,?-1-5 7 O s E  qrcrn ii,irk i j r~en <?ark green d a r k  gr-errl ,320 

_ _ - . . _ -.--I_XII I_____._pp--_I _-_ . ._I_- _ _ _ -l--_---__---..-------.--- 

"~a: p i , ~  i 1 :?if?: i js rd  n o ? ; ~  two cstecjori o i .  !)*I? Frt)!!~ I. 3-!* 5 II]~? \+prt> ? ~ ~ i s :  dcr~ed ' ' ~ w ! , t ~ !  I d l  1 y ~ d t  t i ? ( > * ' '  

.*:do c , r rc i?ss ;ve  isatcbtes 36. eggs t c  be Piert i  l i z ~ d  fro!,; 
i s in~ i i c :  i;:a:ing, a ~l;enoi:encr we haiie observed i n  
the iahocatory, Withatit +:he c a p a b i l  i t y  fo r  ~~iii'! t i i ? l c >  
ex l rus  i n ?  the rel ~ i i  v e  c o n t r i b u t i o n  o f  l a r v a  by 
1 nrge Fe::!a i P S  rr1igh":i.e redaced  i n  rpi te of :.heir 
yrea ter  fecundity hecause a l s t i n g  u s u a l l y  o c c u r s  on1 y 

I r? the freswsy 14:olted c s ~ d i t i o n  ancl l a r g e  fernai es 
it1.y yi; ser.t.rd? yedr.5 wl 91ci:t I:KI l i r i i j .  -tit i c d i ~ a -  
i.?:i",d rjf "c:il i z j y  fvm 1>~0ods J T O ~ ~ I  ~ f n q i e  
m a t i n g  chzrgcs that s,i+, ~ a t i o r r ,  as a fema'! e need :1!0: : 
ar?d n;ate on ly  e:ierj f o u r t h  or f j f i h  year to  cont j r iue  
F f r t  i ? i z i  ag egqs b ienn i  a y y ,  

.!iir;--r:q {1903] 2scd ~l;if:rj(: iireth~Cj ti) 
estjniate S@c;rsd+ty o f l o l i s t e r s  fr-0n1 Vireyarcl Sot:,:nd 
ar?d r~r-cisiced r? r c l a t i o s r h i ?  bd~ed eri t o t a l  iencjti?, 
S a i j d  i)S d l r  (T96i;i arl e l ec t ron ic  counter to  
el;tii;~a" ffi?curzd i t y  o Y I o b s t e r s  from waters off  Rhode 
I s l a n d  and Massdchuse:?s 6s we'l as f raa  the G a i f  of  
S t .  !.;ii.sv~enci-., and found a 1ogariti;n;c r e l a l i n n s i ~ i p  
w i t h  cnranace :e~gth, They conclucied i-krricl: 
averestimaled f e c u n d i t y  a t  a l l  i e n g t h s ~ ~  "e rk ins  
(1971) appi ieci a s imilar  e l e c t r o n i c  counting method 
t o  l o b s t e r s  f r w  t h e  canyons OF the c o n t i r ~ e n t a i  
she l f  o f s  southern t:ew Erigiand, a.id obtained 
+ccund:ty v d u e s  sinri 1 dr t o  those OF S a i l  a e:. a:. 
iiowever, S q a i ~  r e s  (1970) used the vol n n e t r k  c;?et,i'cod 
t o  estjinate f e c v ~ d l t y  of females a t  Por: atj Port 
Bay, "."&ol;nd'i and, and his  cot~nts were close t o  
thqse of ; i e r r i r% "0- thr? s izes exaiilineri jiI",-.1(13 07: 
C L  These varioiis fecunt i ty  eii.sl:i:~ates are 
sus~mar ' icc!  i n  Table 3 and F i g ,  7, 

The d i f f e rences  i.1 t i e s o  various rstiinztes ?:lay 
be due to method01 9gy or geograpby. Sa: i a et  a7 -. 

and Perk+ r s  used i i  ectronic  c a u ~ t r r r  ; iiet*r,;cI: and 

-. . 
-: 4 .  7 .  R e g r r s s i o c  Licies for  f r c u n d i r  y of iionarlis 
a s  r epo r t ed  5-  d i i i e r r : i t  au t t iors .  Rir ;o.sest l i n e  
~1ie;jp:r-~ou"g!7) is f o r  If, 9dmrnarir.q; a 1  i otiiers 
' -)-- 3, a m e r ~ c , i i i u s .  4ce t e x t  for r l a b o r a t  i o ~ .  

:)q:iires est irnateid vol i l ne t r i ca !  1 y, Ye: Squi res  
v i l  i d a t c d  his e s~ ig~zces  by ac"a1 ccutint on 252 o f  
ziti? Icbs te rs  avd found  "ill? error* to be less ".m ?%, 
campared w r t b  a :~?~ixi ini l i i i  e r r w  o f  i 2% reported by 
'lerkiqs for  e~i?c"r'onic c o i i r t i ~ i l ,  so the  h ighe r  
d ? ?  i j ~ s  cb ta ' l ied  by 5 ' ~ u i r e s  a,:f3 iierrick ~roSaS1.y a r e  
qn: diir tc, c;l:nS4 r i i j  techpi q ~ i e .  



?ab l e  3.  Fectindity of Homdrns (as  eggs close to  hatching) caiculated for 
5-ilan increiaer~ts i n  carapace ?enijth fro13 regrasiion eqirations 
siippljed by the various authors. 

could h~ i i i ~ s ~ e a d ~ ~ g .  Yet, sample s l z e s  arfionq three 
of  these foiir are  co~rparabi e t o  the largesz,  a d  
presiilridbly least-??lased sainp:e - the &ai> oexaiirined 
by iierrr ck. 

Tinle of year r n  wvich the samples 2 r ~  taken 1s 
a l s o  ~iriportant, 4ccord:ng t o  PerkIris egq loss 
between extruston and ha tch- i~g  averages 36t, so 
couats oq new eggs would be h ~ g h e r  than on eggs 
about t o  l a t c h *  Liowe~er,  the sanipies by rierrick, 
Perkrns, S q ~ ~ r e s ,  ard Sa l la  e t  a l e  were a l l  x k e o  
about the same tlme of year, 

S q v ~ r e s  q e l t  tha t  f e c o n d ~ t y  a t  a given s i z e  can 
vary fror? one locality t o  another. T h ~ s  possible 
source oC varl a t  ion anicing the d ~ f f e r e n t  fecundliy 
estrmates  cdnnot be discourrted because the Inkestr- 
ga tors  obtarned t h e ~ r  lobs te rs  frorn qzrlte d ~ f f e r e n t  
a reas ,  S+aadard~zed egg counts ffrcm d ~ f f e r e n t  areas 
would c l a r ~ f y  the question of geogranh7c v a r ~ a t i o n  
and we feel  tha t  u n t ~ l  those are  a v a ~ l a h i e ,  or other  
more expl l c ~ t  s tud ies  a re  condilcted, tlerrick ' s  
fecundity es t lmat r s  should not be d~smissed.  

The +ecund~ty  e s t ~ n a t e  of Yepper and Gough 
(1978) n d ~ c a t e s  the Eurobean lobster ,  ~ i o m a r u s  
gaanarus ,  c a r r l e s  considerably fewer eggs than ~ t s  
h e r r c a n  counterpart a t  a giver caranace length 
{Table 2 ) .  I n  t h e ~ r  oplnlon, the r e l a t ~ o o s h i p  
between f e c u ~ d ~ t y  and body ierigth i n  H. CJdinnaltIS 1s 
1 w e a r  rdtber  than l o g a r l t h w ~ c  as ~t appears +o be 
I n  n. amerlcanus ( c ~ g ,  ii, Th15 aay be a i i ~ f f e r e n c e  
between sprcreq or iriereiy a rc f lec+  or or  srid? 

sample s i z e ,  l i i ~ i t e d  range :?f s izes  sampled,  arid 
indiviciuai var iat ion i r i  fecunciity. 

As can kc seen i n  Tahie 3, doubling the cara- 
;iilcc length i n  the P~ilctric~irr lobs te r  car] increase the 
tit-ootl s i  zr by i" or 9 Liiries. Asstliiring they proihucr 
broods iiicnnial 1 y, as i io siwli e r  inature fe:rial es  , the 
potcrit-iai cor~ti-ibiit ion (re1 a t  i ve fecunility) o f  ver-y 
large feinalcs then beconies a Function of their  
re'! a t i  ve freeiiency i n  the population. irl seine areds 
fishermen are beginning t o  exploi t  previously 
untouched stocks of very la rge  lobs te rs  (15il-2017 rnnl 

CL), if the r e l a t i v e  fecundity of these jumbos i s  
s i g n i f i c a n t ,  t h e i r  loss  could serio:isly depress 
recruitment for  many years  t o  come, so i t  iwuld seem 
an accurate estimate of t h e i r  r e l a t i v e  fecundity :s 
very l rpor tan t .  

Egg attachment and egg less 

F e r t i ?  ized eggs ilsuaily a t t ach  siiccessiull  y but 
iinfcrtil ized eggs often do not. i jofer t i l  ized eggs 
niay be los t  soon a f t e r  oviposi t ion (Knight 1918), 
but. i t  i s  not unusual f o r  a f a i r  number t:) remain 
f o r  several weeks. Although i n f e r t i l i t y  i s  one 
cause of poor egg attachment i t  i s  not the only  one; 
there  a re  d i f fe ren t  degrees of egg adhesion, and 
probably as many reasons for  them, I t  i s  often 
s t a t e d  tha t  a rough subs t ra te  and a t l e a s t  45 el;? 
water depth are esserrtial fo r  pro;>er attachment, hiit 
we rout inely obtatri successful attachnjent in smooth 
bottom tanks w i t h  only 25 cin water depth, and have 
i i d i l  ~ ~ i c c e s s f ~ l  attachi~ient 'r: on1 y 14 cln of water, 



i r  2s fa:--11 c<;iilzi:an For. esgs t h a t  have beer) 
F f r ?  +: 3~-.! an2 i",t?iaci~ci? Co stiffer a t t r i t i o n  i n  
siicccrdirili non lhs .  %ere probably a re  inany causes 
So*- cxccs;i ii. s t t r i  t+n, 23 triough disease, 
sariis i t +  si.1 arid 1;nfa~v0ra5l t: coc:ldY condl+ioils dre 
i:los? co:'s.lnniy c i t e d ,  bl'e have, f o r  exar.:ple, noted a 
c,. . , ! g h  ; 'ilr:'?leqi;"f if?i~g loss dcs~)ciatf?t j  w i t h  f n f e s t a -  
c , " ~ -  .- , .  :, :,J tile n i z C @ V i ; " ~  C'arcii~oneircirtrs 51. A1ti?ou!]h 

b ~ v ( :  x ~ , v i d e r ; ~ e  t h i s  k~sr i - r l  does a n y  damage 
GjrecY:y, : t  lays i t s  own eggs on the s t d l  ks o f  
! r..+,ci ,J, .duer eq3s ~2 the preseocc o f  a l a rge  number a+ 
wnrim a n d  ~!;sis eg';s ,'lay be s t i f f f ic ient ly  l r r i t a t i  ng 
t o  cd:iie tire teicdli. to relilove her own eggs ,as part 
o f  cbie id ~ ? n i ? i g  gi:r~jcess, in a d d i t i o n ,  ~or!r:al 
J C "  i d i r y ,  c;l:)fdt~re dqi j  re1 ease "ronr and sjf!;; i j r  
sa.!.or!i e c c u r ~ . ~  r?rj c v r r  X'le long f n c u b d t  i on  perloci 
accorrn* f.;,- n ~ t i r r z i  a t i l - i t i cg  est iqatei l  d t  36% 
""ekjns !?71? 

:a 

l~-nor . ; la l  ? y  c o b r e d  eggs ( red ,  ye! lor:, and pa l  e 
~reerr: s r e  faaiply cn::!ncr i g  the 1aborat.ory a n d  iriay 
5i? cd~ised ?)y dii~-it. These car: be fertile and w i l l  
hztch norr;l.i i y .  Orange and ,ye?lnw esqs zre 
occii~io:~a::i.v boiinii on w.lIr' !oi;.;i-ers as we? l , b u t  the 
cPuse 9' t i ? - i s  i s  i ior known. 

4: t I ~ o i i g 5  Ithere h a s  beepi ui?certdinty, j i  now 
a u p r a r c ,  % h i ?  ?-yr  - .vary cycle continues tkrroiighoiit 
tk rrex~r~d,rct?\ ic  ; j i i .  a+ the lot>ster, and that ,  inclf 
arid reii:oci!!cl! vii  q c l  es a re  d i f f e r ~ ; ; t j  a1 ly con- 
t r o l l e d  by <+ti-:rlperatiire so +hat conflict between the 
"c. i s  mirii8;iized. The presence of eggs  cn the 
pl eopnds dces nor anpear t o  I n h f  b it prei;?ol t develop- 
melt as iL h3s been reported to do i n  crayfjsh.  
F'+.iii:? e? i n  1 t p r . r ~  Dronress t - l r q ~ g h  p~e : : ]~ ]  t at  what 
n:~{,Cd'.s I.(> be a nor~tral r a t e ,  and occasjoi?ally wil! 
be : P  1;3ia :o ' a t e  pr-ell101 l w k 9  :!re eggs ilatch, 
F- en-ales ,- ~5 niririi t while carryirig eggs, h u t  t h i s  i s  by 

no r c Tncre arc  several instance5 
i nvol  v i  ng l abcraiory specimens exposed to unusua l  
teili;ct-a"rrir? or  ph{jt,i?;eriod cyc1 es,  but  one i.:i:d- 
caught ' ~ . q i ? l  i-i was brr i ighi ,  .;,?go tb,i s 1 abgrd?.ory with 

f d . 7  I : 8 ceiripi emcnt o f  eijss a t z  ]late s tage  5" 
devei ciw'enr, ar iG s h p  coiiipi e t &  normal mo] t wj",hin 
days. !Wit i !o~t glicstinn, she -1ou'Pd !lave ;nolted ir, 
t he  w j ? d a  

There a re  i:?dications the Cransi t i o n  froir: 
!:4 ("1 ni-prn;rii t") t o  Pi: jpreinol t )  I s  tiel dyed :.she:> 
the  o?iar.y i s  e i t k r r  rnaturing or mature, as the 
f e~ra ie  ;s  air??osl always i n  C4 a t  "io t l i ; ~  of 
o v i  pos i  lion, T h i s  ensures tbe no1 t and r-eproclt~cti v e  
cycles a re  synchronized so t h a t  t he  eggs will 
devel op arid hatch before the f ie i la? e can coiiipiete 
pre!;ioltiit  t h e  ter;iprrsti~res nor~aa i l y  experiericeil i n  
the  w i l d .  There is also some ind;catioq thacr in i i l  
ovary  ilratgit-at'on may he disrupted i f  i t  coirtcides 
w i t h  iniddle to l a t e  prcnioi:. j5ig. 8). Having the 
OVdPly rcabsiirbnd due La an fmpcndilg in017 r!orei:! 
ensure 3 e  c i~nse rv i i t i n r !  o f  nnercy cn:m~it"td t o  the 
O v a r y ,  a d  z n l q b t  serve  t o  re-syncl~ronize the fine1.t: 
and rei3rodt:ct?vc? cyc:ee SO 0":pesi t!on could occur 
the  f o i  i ow?r~g sdii~c~er wher: the "- ,r141ale - -  wo?lld 113: he 
.*?I + j 
1 8 i i . .  ,. . nq ,  

Reprcducti ve event; f o r  a typical f e n a l  e 
Amerbcarr lobster over a 7-yr p e r ~ o d  arc  su:~~;i;,r.izci! 
i a  F i g .  3, Fi r s t  :nil:i!ng ecctirs a t  t h e  piiherSal r:io7 L 
!occasicndiiy a+ the i~repuberldl r:oi t l ,  dzcn prii:lary 
ditc1logeni.s i s :; uridor way., isitel 1 oncoes i s  i s  
redwed r!urlng the wiritrr bi?" seci;r:dary vi?eiio- 
genesis c~:~rri!e~ci.s i q  "is*-.  s p r i n g ,  Pit i - i ~ i s  ";*:;e tke 
m a t - y  7j:w l !ATI?S, ~ili:ian*L g l ands t-iecc;i:e e~i;i;rg;-d and 
eggs a re  e ~ ~ i - u i i c i r i  ( M u 1  t-; y e a r ) .  '"i @eggs are 

F i g .  8. Muit (M), oviposition (N) and ovary 
r c ' i h s o r p t i o n  (R! i n  females heid at L5OC Tor 6 
scmixzer ~~ioi? ths  in a 9-iiio year. O v n r v  c r n h s o c p r i o n  
ilcci?rrrd on1 y khrn tiir molt and reproduc t  l v r  c v c l r s  
c o i n c i d e d  so ti?-.,! rinolt w o i ~ l d  occur- s?ori;ly a f t e r  
d v i p o s i  t i o n .  Adapird From hiken and :VadS.y i 1976 1. 

P i g .  i i .  ?rprilductivr c y c ? ~ . ;  for t . y p i c a l  fe inelz  

i?omir;.s ar.iericar:us over a 7-y r period. O v a r ~  g r i > w ~ h  . , .  and viti??iogenrsi i t n t z r r s i  ty itidicat.ed hy 
G L  l p p l i ~ : ? ?  SC:CIII;S i n  t w o  r*tages, t:ie srcviirl i d  iiiiilcl~ 
ter: i i i :~atcs i n  oviposit i.>n, i n d  i c a t r d  by a ve iCi ( :a?  
i ic ,>p i n  the l i n e .  liailcilii~g j a r r ~ ) ~ )  and  no1 t (?) 
usrsaliy ciccrir in one s u m e r  sird u v i p n s i t i o n  i i l  t h e  
rir3xt hilt occasi! , i iai  l y ,  espi.ciai i y  in w a r m  water  
a r e a s ,  r n o l L  and o-iipos'itii>n wi l !  occur  i n  t h e  same 
s t i i n n ? r r ,  i4tiapt""iro-i Ai i c t i i~ .  and Vadriy ( L 9 1 6 ) .  

carr ied through that  stjniiiler and the succecbini; 
w i  nter-, and hatch the fs; l obiing s?im:ler j i id i i l  i-1 i 
year; - Kol t 3t7d n?at . inq  nornially occur the sainr 
srri-~i~er tiin egqs hatch, A s ign i f ican t  percer3taqe o f  
Sel!!dl es lr-uia the soi i tbe~n Cr i l  f of St. Lawrence in01 t 
i n  l a re  siilairer and extruc!e eggs about. a month later 
[A;kecl and 'I,:addy 1976; ?yard 1"35), The warm sunmer 
tei-ipcr-atures i n  the Ct:i f o f l L  Liiwrence [nay be the 
cer,sc o f  t h j s  and ,  i f  so, i: probably occurs in 
nr,hcr ar-eds as well (i.ies-lern Long Island Sound,  f a r  
c i x n i ~ l p ~ ? )  , fi' %hr;i:ij ii:rol t fieqijiiency decreases with 
age  or s i z e ,  exisr ing evidence in:\iciltes the 2-yr 
i,,, , j v d r i z n  cycl e cilntiaric-.s t - r ~ i i g h o i i i  most of ti:e 
rc.~;rodiic?ve 1 i f e  of the 7obs"er. 
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%:?I i b ,  : :j3 ri is:jri ::i;l ~ ! : ~ j n t s  yo? u r e l r j c  :;jethod 
- ~ j r -  f(lc!!nii j t v  ec.? i : : ! i j ~p~B 

ri<r!.!/: i;:~!i-:-??: ;set! thp ~ ~ l i j f i ! e t r i ~  !::ei.hoc!, b u t  a l so  
d5' cqgn+,.; wijic: bwrf ~ ~ j t h i q  2q of :he ,~ot;i- 
;.;e:u.l< i p c , j p d j t y  ,si;ipa*.es, si: fr . i? .  
* ~ i : :  !i-.eyr ic ?ec";l:jiqj~ i.ilis v;;] i d -  i - 

1 ., - i c  ]Iprr<ck '5 ~ 9 ~ 7  r!rr.etrjc r;retllc"ll,?y i.p 

r"c.1 at i , ~ i * l y  ~,~i)r i -  ?c~:~rd?t",nr?o >re \ j : > ? j i  4 iiavp 
t l t g ~ ~ ~ ~ t i *  ? 

Vaddy: hbs, 
Ro5inioi1? : Are ymr say:" tf;i:at Sdi l a i  v v a i  !:pi ?rr 

i.~r.ci::~? 
ihiaddy: '!c, 6:ii he "e't t h a t  i icrr jck\  .fecundity 

es?-?::?tc:s are  330 h i q h ,  ; See1 that  we shot~ld 
riot lisc:3~1iit ? i e r r i ~ k ' s  d a t a .  

S t a s t o :  "ow d b ~ i i * :  9eograi;kic differences 1.i 

%ccu?dit:y estiii:ates? 
Maddy: T i ~ r  may he ~jeographic d-lffercnces in 

'cct:l;tj iiL;y ~jsCiiqzt,ps* 
Caddy:  d c  no?: have s~ici? i ccur~di ! ;~  curves fo r  

r 'zr iar l  jar! iohc_ter. stocks? 
h'addy: >:e have Si~ i ! ;  ves '  frcuridi : ty curve wilizi~ 

cavdcred r; :very l f ; i ? i i ed  s i z e  range and gave a 
c . i . <. .,:..; 1 i!;r re1 iir3i:nsii"ji. Tbiis wni::d 
prc;=a".l-+ qct, be a 5:raiqi;i. l i n e  ovpr ~3 jari;p~- 

.:3ngf, 
f ;  i b  
i : 2 1 0 ~ 1  d I ; k i -  % fins t,ab0~? cliil ". ijil t? 

: j i , ; f j i jyl  There are  iiidjor i i i l j i ? i c a i i o n s  if a 
f e r t :  i ized fei~:sie car ?ay  f e r t i  l ;zed eggs twice 
in  sdccession a f t e r  on'y one mat i~r j ,  l ' lso, do 
no? the  ~l"lonr,ds have 1.c be clean? 

gaddy: Yes. She cl earis :her:! o V  .very riel '! ., 
Anttin;-ig: kre yoti sdyir:; " s a t  iil~? t7 pi e broods d~ 

occ!ir? 
i;daddy: ' i p s ,  thei; l~a:p occurred, 
Anthlil::: !!oi: c r ~ c j u c n ~ l y ?  ku.e yoij saying the "e:;?al r. 

l oijsti-r r-ecei des erio?,gh spern: I n  order LO jay 
L v ~ 9  h i tches OP i;?gc~s ?: i : j io t l t  an jfitervening 
rlol f ?  

Uaddy: Yes. CenerCi ly  the fei.iaie 5s on a ?-yr 
repr?ii:icti de cyc? e ~ e g a r d l e s s  o f  in01 t l r:g and 
i a a t  i r jg .  I F  she is 3f a s jze CI ass t h a t  no l t s  
every incnnri: year ,  si-e ~ j i ? ?  ?i0'!L9 I :~? -c  arid t h ~ n  
7 .-. e q s *  9 l ar3er fcniale lobster t h a t  may 
;7ici l or?:/ every 3-5 yr i s  p robably  oil J ?-yr 
rl;;?roduct"e cyc i  P, i dyi rig eggs every sei:iind 
year-, 

Stasko: i>o i.c.:i h e ~ i ?  any evidence for- t h a t ?  ii ?-yr 
c:ycic f a r  t n i l  ~ i a r l f  let- fenales i s  hasel  on n?ip 
,yi.dr o t  c??!Pr.iv for. egg ;isod.jcL7on d!?d !hc> *:i.i;? 

for- @ - i ~ i t i n q ~  I+: ym.1 do no t  i i a ~ c  ti i i .  irlol ti:iq 7ri  

t h e  bigger Females, then why i s  ",err- sst i f  i +he 
2-yr reproductive cycle? 

Baddy: I t  t a ~ c s  thfit lung for  the ovzrlcs t o  
di?vc I op, 

AnL!>ony: ! assume t h a t  ;";he has no sperm, she 
does  oof; lay eggs but u.esorbs ~:RL.:~!. 

"aJaddy: tlhether o r  not she has sperm i~iakes .lo 
d i f fe re f ice  ;n egg-laying, i f  she s ro l t s  and i s  
not Fcr t i i  ; zed ,  she wi l l  s t i l l  iay eggs; I t  
doesn ' t  cause rcsorpi-ion 06. :he ovary. 

Robinson r I s  tlie +ei:.;?r e aii the 2--yr r e j ~ r a d ~ i c t i v ~  
cycle  w i t h  resrject t s  the 3i.iaperdl:ir.t a t  z ~ + ~ i c h  
their .  obseri ia t ioi?~ were rnade? 

;daddy: Toa"Ls with rreseecl t o  the kcimperat!i*-es we 
f i n d  i n  t h j s  area, Females irow the 5. i~  
extreir:es of ?i-ir~ce Edward i s l a n d  awl ?!ay 3f 
Flindy are  on t h i s  cyi:le, For exzn:pir, she inai; 
: ay egos i r  1075, and h a t c h  t h a w  ogqs i n  I"??, 
A*. " l ie t i n e  o f  iiatcki?ng ovary is riet 
d r v e h n e e d  enoiiijbl t41 jiri;dzicil i i r ~ n : h ~ i .  b r k h  O F  
e g g s  t h a t  year;  s?e 5 4 i l  lay @gqr a g s ? r  i n  
1 7 11 - .I..* 

i!ui)in~eii: ',:hi.; you are saying -is t h a t  you i-r,?vt~ 
itientific+ci a cr;s:.i.ceitn ]?hysioloqical f t ~ r ~ c ' j ~ ) n  
f o r  iijiich l,eniperz;iirr is  rot  a r z te  
ci~te?iii?ridnt. 

'izriiiy: Temperature bas quite a n  eSrect on the 
rel)i-~otirictive cycle* it poi-iib? y t lerern~inrs t h e  
s i ze  d t  l ia l t i r i ty  2s we]; as the length o f  t i m e  
* i. 
L : I ~  eggs are carrier! on ti?c pls!?;mds before 
h a t c h i n g .  I P  some areas eggs *!lay he carrici: 
11-12 ir~o a.id i t 3  another 3e:y may be c a r - r i c ~  
9-10 n:n because OF tai::perature c l i f f e r c n c ~ .  Riir 
even so, "Je ovary during t h a t  tiirie t r i  11 riot 
ha\;e had enougil tinie t o  develo;? to extriitic. 
eggs. T h e y  do not seenT to ever hatch and 
c?xtriitle eggs the sai:lc year, The only time 1 
have had thdt happert i s  i n  the lab t.ii?en 1 l i ave  
accel erateti thej r hatching t i m e  and had them 
hatch in April and t l w n  gottea dnotheu. 
e g g - l ~ y i n g  i n  the f d l i .  

Morrissey: : h a v e  verificat5or:s o f  that  froin a tag 
re tu rn ,  tagged j n  A p r i l  w j t h  a sphyrian t a g .  
The lobs te r  had !latiire ova  and was recaptiired 
"coed 1 owing siiir.aiiei.. She was an d cyc1 C" of 
hatching e g g s  i n  one siiijiiiier and entr-iidintj eggs 
i n  the l a t t e r  part of the foilowing s\i.ailer. No 
data were recorded froin this lobs te r  to 
detcrn~irre nrnl t had occiirreb. 

S t a s k i i :  Slisan,  yo^ have nrentioriot t h a t  the fer:ialc 
will  ex?;ruds eggs even i f  not F ~ i r t j  1 ized* 're 
i 9 ~ t i e s e  cgi~s identr f i a b i e  as lanfertil ized'? 

Gadiiy: Often the ; l i~ fe r f : i?  ized eggs i n  ti?e l ab  are 
nieiii:ri;l green i n  colar-. Tie 5c.rt-i 1 ized eggs sre 
generally bi ack-green, 

ids tan :  have had s imilar  restllts i i r  our st2i i ies ,  
Fenales seen1 to have a 2-yr w?rodi ict ivc cycle. 
Api:rox iinate?y i 0 h f  ffeinai es  berry twice 
wi thow l  r:~o?"ncj ' r :  a s ize  rmge  off1?6-1W 1n:ni 

CL .. 
Caddy: I n  tire case o f  fe:naies ~h*lc'l lay  eggs in the 

f a ? !  sevrra: nicnihs a f t e r  mating, docs the ?-yr 
cycle  s t i l l  apply? 

Mdddy: Yes, for  exai:iple, she inay ri~iit t i n  J d y ,  
extrude eggs i n  '?ctober, hatch :;lie Fa? lowing 
%Ii:ly, dnd then possibly nrol t the  sams year. 

Van Tngel : l~l;iof"?ocj arid rer~rociuctive growth are 
antagonist ic  to each other i n  intost cr!istsceans, 
sn i t i s  very reiisonable thai orie i s  suppressed 
when tile other  is  i i rai inent, The lobs te r  seems 
t f o  be dfi~iild:~:is to ~TIOSL otknr crustaceans i i i  

t h d i  tl!l s !oi lg- t e rn  clevcl opnierr: docs riot f? t 
w h a t  1 t i i i : ~ k  is I!ie i~or~iiid'l pic~tii-e. The r,ir.pr-u- 
ilticLj VP i;Lr-a tegy woui d doiiiand t h a t  tare ovzry 
r-eccver- very qiiick1.y a+le r  the eggs are 
ex?.riided. WllaL 3 the ovatian cycle? 

Wiidtiy: Once the fe i i ia lc  extrudes her eggs the ovary 
goes through a f a i r l y  qt:icC recovery, Size goes 
611roi:ijh prjinary vite ' l  i ogenesis v h i l e  carrying 
tl!e eggs. The wdry  i s  urri foriiiiy x?ediiin~ Green 
h u t  i c  rro?, near ly  !.iature dqep the q ( j s  arc 
hdtcbieri. 3 v a  devebiji,'ieri: i s  cij~,il~l eteii aft ,er 
hatcbj fig 2pd pi0! +,i na, 

41:t+i3oy: I S  the ~ e p r o d i ! ~ t - ; ~ e  C;IC? e norir!al e$veii ir 
m t i  ng ciot!s riot occ:ir? 

i:dilciy: I ? a t i n c  hzs no e f fec t  an the re:'raducti ne 
cyci r!. li: lily 1aboralr)x.y strrdies, the repro- 
c!!ictivo cycle f o r  vr>iiiateri l o b s x r s  was the same 
as f o r -  t h e i r  f e r t i  1 i zed cclieterparts.  Al so, i n  
7 ail sti;ciies linferti i I zed fe?la"is gencrzi 1 y drop 
the i r  i q g s  .?firn r v ~ ( ? k s .  Studies i n  
".Em ;, have shoiin ti3iit the incidence of jsseaij- 
o a t i o n  is  approxi i~aiely 995, so u n f e ~ t i l  <zed 
fr9a+dire fiyqales i n  "is area are o ~ t .  2 cofirJon 
?;cc!irre?ct.>, 

k f 7 ; ~ e t l :  ShotjIi!  there Dc r>csprvatifin of' e h r p e d j n ~  
S:('ick o* ,rz?'c.s? 115 2 I:! si:i: ral . jn .iccci;s*ry'! 



Waddy: Yes, -it 1s necessary t o  conserve rlatiire 
va les  as well as mature females. I t  appears 
from our s t u d ~ e s  tha t  males are  "functroqally" 
rndture a t  tne same s i z e  or even la rger  t h a n  
females. 

Easton: Sinai 1 wale lobs te rs  have d i f f i c u l t y  :nat i n g  
with i a rqe  Females. 

Waddy: Successful mating can s t  i l h c c i t r  v~iien the  
male weighs approximately twtce as much as the 
female. 

Caddy: f4jnimum s i z e  l imi t  of ?obs te rs  i n  Canada is 
usual ly below or close t o  s i z e  a t  f i r s t  
maturity. Maybe there should be a irnifornr s ize  
1 i m i  t close t o  50% maturity. 





RECENT ?i-S, i.OPISTER TRAP GEAR iitS1IR!<Cli: APPLICATIONS AND I!4PLICAlIOI+S 

ii. $:. Snrolowitz <!n<lx\ti :, II, Srrchuk 

?1, S.  Dept, o f  Coi-merce 

Nat iona l  Nariile Fisheries Serv ice  

goods iiol e ,  b?assachilsetts '12543 



n i t e d  States,  irr regards t o  "hi. l obs te r  f i shery ,  deveiopf~niiient i s  sponsored iy the can~nlerciai 
s e c t o r  and c o n s e n v a l j o n  ~ r r g i a e e r i ~ g  by s t a t e  and F~!r?er-ai governim-t ts.  i n  ~ e c c n t  years ,  t h e r e  have beep four 
i"a2or s i : i l i i ? s  nn t r a p  s e l e c t i t ~ i t y  aard escapec;enL a !  l res!ii ts being s~!ccor ! , ive o f  each other ,  Tbi ls i s  leading 
ti: accrr~taance ::y jnd i , s t ry  o f  s i ib lega?  escape vcrvts as ~1 i ; i anagc~~~ea i  t o r ! ;  however., ill*. opt j;;iiairi size escape ,vent 
may not yei. i:c In iise. 
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?:.u:li s 3 93 e f l  orts are i n  p rog re s s  a"drank 
An~!r:n', i .ex j iq! ,~*- , ,  Wa:i~acl?'j";F"'.;s, -1. i!evelo;jinq a 
short-ri.r:jt di.gr-arXaS:e link t:laf: m d i i i t ~ l r l c :  fiiil 
- 3i,rencjt" * :"cr a dasignatec jiec;od and ?hen r a p i d l y  
det?a~-l:nris-,.~s ; n  c: Few C:yr. i f i t ?  i!iai,t?riai car! now be 
daie';:$i.c 1 -fi: f o r  3n2l r2asclahl p tjnic. w r j o d ,  
a::hongb] ti.;.- -,ijsi: irray & ) 3 r j t  erli.!:. Ch@apfar 
a p o i ~ : c " s  ,?I.;" 3 b 3 p  5ij: these s" 111 have 
pro>] e?,:s (3: <:+: :>7:3) 

: n  sli:iin<13on, when de? .a rm'~i r rg  st?bi ega: cscai:e 
v e n 3 s l z c  !,he goa! sbinr:lc: he t o  r e i ? a s e  90-95'2 o f  
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Einer ,  2 .  "is 1480- [Lobster gear se iec t i i i i ty  - a Canadian o*~erv ieu .  Can. Tech. pep, ~ j s k .  Aq i ja t .  &j. 932. 

Or t~n inq  and pastCanadian research on lobs te r  gear design and t rap  s e l e c t i v i t y  i s  reviewed, Despite 
extens i r e  ressarc';, in1.0 a1 te rna t i i v i .  i.lesigns and material s ,  softwood t r a p s ,  as iisec! by the inshore f i shery ,  
hsve reciiai ned e s s e r ~ t i a i l y  unchanged f o r  almost a  cen tuy ,  The :r;cre recent Canad ian  offshnre f ishery ut i  1 izes  
l a rgc  hardwood (oak) t raps.  Minifeuin s ize  of lobs te r  retained w i t h i n  a  t r a p  is dependent on the maxirnun s i  se  
of the  vent i n  the t rap" l a t h  o r  mesh spacirig, Prov"ishnai of atleqidate t rap  escape vents has been s?~own to 
decrease catches of sublegal-sized lobs te rs  and increase coiiniercial catches, probrbiy by reducing in te r -  and 
intraspec i f i c  competition. The upper s i z e  of lobs te r  trapped i s  control led by the s i z e  of t r a p  entrance. 
Son~e inshore fishermen a re  now using g i a n t  t raps w i t h  li?rge entrances,  spec i f ica l ly  to  exploi t  ' jumbo"  
lobs te rs .  The lobs te r  t r a p  i s  compared to other  lobster  population survey and col lect ion techniques. 
Physioi og ica f  and behaiiioral fac tors  affect ing t r a p  se! e c t i  v i t y ,  ef f ic iency ,  and caich-rate  are  discussed. 
Lost l o b s t e r  t raps a r e  l i a b l e  to  continue f i s h i n g ,  causing losses  to the f ishery,  i i n t i i  they degrade. 
Research i n t o  a i  terndtr  ve ba5 t ing  techniques could resu l t  i n  a more e f f  i c i e n i  trap. 



in  d t r a b ~  f ~ s h e ~ j  the t r a a  ~ t s e l r  provldes a 

natura'  and l o g ~ c a '  focus f o r  conservd t~on ,  r e y -  
l a t ~ o n ,  and managepent. P h r o u ~ h  3'ne proper::Ps oC 
" p r j '  s i z e  s e l e c i - i v ~ t y  -i~i.esent In the t r a p  cks70ri, 
s I ze 1 lrni t s  can, I n  theory, be se t  and to s o i l i ~  
ex ten t  reinoteiy enforced. Ll kewrse, throiigh 
nmposlng a I ~ r l t  t o  tbe absoiiite number 3" i - r ~ p s  
a1 lowed I n  a C l s h p ~ y  t o t a l  catch and e f f o s l  cdr be 
regul axed. The parked rnecnan~car s l  ze-select1 ge 
p r o p e r t ~ e s  o* lobs te r  t r a p s ,  although daryiny on a 
reglorial bas l s ,  a re  ma?n?y fiincf;ions 0-i- the mrqrllim 
1 a t h ,  o r  nlesh, spacrng (con1 r o l l  -rng the I C I ?  ixiin si ze 
of  an~inal retained)  and elltrance, F ~ s b r l g  r ing,  
dlarneter (control 1:ng the n;ar2rnvirn s q  ZP e b n n i i ~ a l  
a b l e  t o  e n t e r  the  t r a p  arln to sccle exten" the fra; ,  
e f f  i c ~ c * ~ c y  ~ r ,  t e r m  of animdl  s reta1rre.1 a f t e r  
en t ry) - .  

I P  a d d ~ t r o n  t o  rnechan~cal c o v s ~ d e r a t ~ o n s ,  :he 
f ~ s b ~ n g  c h a r a c l e r r s t ~ c s  oF a Trap depend t o  s la rge  
ex ten t  on poorly understood and ~nadcquately 
q u a n t i f i e d  physiological and bebavloral i r i f l  nences. 
Caddy (1177) bas sirmioar1 zea the inal n f a c t o r s  
a f f e c t ~ n g  the  t rap  caoture process (Table I), 

Frcini a P ~ s h e r i e s  \i7ewpoTnt, achrevli-ig op:imal 
t r a p  c b a r a c t e r ~ s t ~ c s  reqriires carefu1 iiaiaxli. ng o F  
t h e  c r ? t ~ c a i  fac tors  I n  t h a t  tbe maximum y:eld s* 
1 egai - s l  zed lobs te rs  must be scn~eved  wb? l s' 
sub1 ega7 - s ~ z e d  ("short lobs te rs  mus t  bp 31 1 oded 
f r e e  e x ~ t ,  From an errforcement irlewria~mi- the 
flsherrnan should  be aware t h a t  he *s  not b e l l >  
deprived of a po r t ron  o f  h ~ s  catch m d  - s  ~ n d ~ e d  
b e n e f s t ~ n a  by any rnercased t r a o  selec+:vrty 
1 inilosed. 

PREVIOUS RESEARCH AND BACKGROUND 

in terms of basic gear type the Canadian 
l o b s t e r  f i shery  can be broadly classed i n t o  
' inshoreband  kffshoreQcategories, Tr,e f a i ~ i  1 j a r  
inshore iiood and mesh lobs te r  t r a p p ,  w i t ?  separate 

79- 
# .  

' jlari o r b a d  ' t<tchenl , has reiirai ned essenti a1 ly 
unci-iariced i n  general shape and fislzi n q  pr-incipie 
s i n c e  the l a t e  1800" siben it replaced the hoop net 
as d r nor-e effficier3t mcthcil sf exploi t ing 'obsLcr 
stocks (Do: ;her 1973)- Pi i tk r ford  et a l ,  (1967) 
d4sc1iss 1obster F i s h i n g  techniqiies and d i f fe ren t  
t r a p  @psi  gns around the !Maritime Provirrces. The 
Canadian offsk>re f f  shery, operating on Georges and 
Y rovins '2anks, has ,  however, passed through two iriajar 
t r a p  s tages since i t s  inception i n  1971: thc  f i she r y  
s ta r ted  oti wlth a mod i f l ed  mesh on conicdl s tee l  
Japanese red crab t raps binjch wore rjriickl y 
superseded by l  arge t~ardwood t raps .  Eeepwater 
lobs te r  fiskeriiieo aroucd eastern G r a d  Vanan jr? the 
Ray of F!~ndy have also recevtiy switched from la rge  
so ftwoob traps to ooFfss"ior.e-type hardviaad Y a p s  a f t e r  
trZai s Setween l a r g e  softwood, hardwood, and 
plast ic-coated s teel  t raps  jGro3m 1977, 1978], 

% s p i t e  a long his tory o f  evaluation t r S a l s  by 
iq.. . ~ - ~ n c i a i  " and Federal Fisheries  Departments on 
d l  tcrndt i  vc lobster t rap  desi qrls and reaterial s ,  no 
oiitright s:;perior aiterrrative to  the present inshore 
t.rai) has hceri bound,  Wilder (1056) c a r r i e d  out  
erknssiue t e s t s  on vcarioiis :ies"r~s o f  metal and 
p l a s t i c  t raps  i n  an attempt t3  discover ari equal ly  
e f f i c i e n t  if~i n:ore durable replacement t o  the wooden 
!,rap. A1 ihoiigh the resu; ts were inconci iasi ve and 
none ef  t i le  desQgns bere adopted, bvf.lilde~ d id  
de i~ons t ra te  that  some steel  t raps  were not. 
s i  yrriiicarrCIy different fro111 wooden ones in t h e i r  
ab i l  i t y  to  catch lobsters .  Nova Scotia Departinent 
of Fisheries  has recent ly tested p l a s t i c ,  s t e e l ,  and 
f>lastic-coated steel lobs te r  t raps ( S m i t h *  -i,unprrhl. 
ddtc?), Steel t raps were markedly mare dijrable than 
ciinveritierir;l wooden t r a p s ,  3i thoiigh they caiight 
consister:tly fewer lobsters- .  I n  general, p l a s t i c -  
ciiatec! s teel  t raps proveti rnfer-for t o  wooden t raps 
iz: t h e i r  abil-ty to catch kniarke?s\ ,~ltko:ii$h they 
were a1 so jriferior i n  ciltcljing si ib l  egal -+i zed 
l o b s t e r s ) .  There was no significarrt difference 
betvieen niirr:ber arid \?ie.iyht ai "market ' l o b s t e r s  
~ a u i ; h i :  i n  wooden and p las t i c  t r a p s ,  althoi?ijk the 
1:: E S ~ ~ C  eLri?ps i i rd~~ountbS1y  catight siqilifica.i?P?; 
more "shorts "than woeden t raps.  

Table 1. 'lain fac tors  affect ing the t r a p  capture proccs5 (From Caddy 1977, 
based on Bennett and 8rown 1975)" 

Process Cont r i  hi:t ;r!g ii?ct{irs 

( - type s j z e ,  Preshfiess bai t  
( - appe t i t e  ( f o o d  d v a i l a b i i  i t y ,  i i i o l t  crindj'rion) 

B a i t i t r a p  a t t rac - ion :  [ - she ' i i~r- iqg r;"sjjon~~ 1 
( - diiirndl,  t i d a l  feeding rilythnis 
{ - reproduct i ve cond i t loti 

- response tii:!c 
! - rai-idom, direcr.eti w d ? k  (gear  c o n f l i c t  1) 
! - e f f e c t s  of tcrnperati:re on locoerolory speed 
j - saak time 

( - i n t e r - ,  i c t raspec i f ic  a t t r a c t i o n ,  avo2darice, 
competition jpretlat ion ,  canrlibal i sn~)  

( - diiirerisFori i;f entry :;ort(jupper s i r e  ?irii: :") 
( itrap s i z e  
j - niimber of indii:idtia'i s I n  Wan (?ear  satiii.dtionj 

( escape ports Escs?e fronl t r a p :  ( - sel F-destruct pdncil s ", prevent ghost Fis l i ing  
! O? i3st t.rdjiS ' 
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R iargil) i l i i i i~~in? o f  i:snadiari researc i  on lobs te r  
gear has i:eer? coiieerned iii tbj pr.oviriing adeqiiate 
esciipr opc~aings, in tiir:iis o f  l a th  sjiacirlcj, f a r  
ssbiegal-sized ; ehs te rs ,  L a t h  s ~ a c  ing remailis 
lirrcuetroi iecl i n  a-I 1 the Marif,iz:c Provinces except 
New*oundl and walere a 1 3id-rn. (45-im; 1 a" spacing 
P P ~ ~ I  *";!en $has See. enforced since :937 jrempleina:? 
1958; X i  ::!cr l965) ,  Around the  reminder  of the 
hS5 G~ .: :::';il:cs 1 a t h  sp.icln3 liorles behij.ean appraxic:ia";rly 
: a d  i(: 558 i p ,  (25-41 im),  dj::per?ding on ~.ihether thi-1. 
p a r t ~ c u i  dr t i  she?y 1s 'caiir)~.r - or  'jjlarketi-gl zed 
loos tor  or ientated.  There unrestr ic ted la th 
raacinqs a r e  generzlty considered t o o  s3ai1, from a 
conservation riew?oi:nt, as they erltran la rge  numbers 
czf su:ili.gal lobsters .  %el- qicist of the f ishery the 
iohs le r  stock i s  heavily exploited with the resiil t  
t h a t  a hlqh proportion of the  catch i s  below ieqal 
s i z e *  ivci> a t  the s t a r t  s f  the season 50-60% of  the 
C<~,C:+ inid'i. be ' s h o r t s i ,  aropcrt'on t h a t  car? r i s e  i n  
cxcess 04 80% towards the end of the season when 
m-st of t ? e  !gal-sized lobs te rs  have been caught 
(aiiit~n. ?975; Staskko 197l!j, S i ~ h  high catches a: 
"shorts h c a  h a ~ ~ c  a n  acive~si: e f f e c t  or1 the  filture 
y e a r s '  "ishery: h a d l  i n s  d i ld  exposure 3" "shorts" 
on deck fr?q:ient!y resi i l ls  i n  d i r e c t  in ju r ies  and 
fpr,r:a3iey d n d ,  a t  bes t ,  tvaz;ma to the ani:~!at leadi;~!.] 
t o  dccr-edstli! grnwrh ;  dlimping 'shortsQack into the 
sez eximscs thein to  f i s h  3acdatici1 on t h e i r  way ilariri 
t o  t"i. bottoi:~; irnce landel! on the sea b~ttiiirl the 
'sko.tshiire susceptilrle to  fu r ther  preddCY:or~ dild 
s t r e s s  if adeqziiicc: cnver- and food arc  not present.  
By providing t raus w i t h  escape openings t h a t  al  low 
sublegal-sized lobs te rs  free e x i t  the sforementioned 
causes of loss  a r e  negated, the  fisherraarr i s  saved 
t h e  extra  !aSor o f  remov-ing la rge  numbers o f  
unwanted aani.rais from his  gear- and i s  spared the 
t e ~ p t a t i o n  t o  u t i l i z e  %Shorts?illegaIly, Adequate 
escape openi'ngs a l so  aiicw Fish, crabs,  and other  
anisials t h a t  migilt oti?:?rwise be retained,  and hare 
t u  be re:i~ilved naniially, more chance t o  escaoe. I n  
add i t jon ,  1 arge numbers of ' silarts " & t i  ned i n  a 
t r a p  <:an rdpicily s a t u r a t e  the gear reducing the 
catch ca c a ~ ~ c . r c i a i  1.j sized lobsters .  S i n ~ i  l ar gear 
sdt t~rarSon e f f e c t s  ci.::sed by interspec i f i c  
i n t i i r x t i s n s  co.ir;~cti : i  ve spc?cies such as rock 
crabs $ <:~:r!:.vI 7 rI-<>r<l?.~l.-j * ?!re sif ! ! i  I '?r,!;t rx~~!lIc~(l 1>y 
zdeuiiatr i aBh si~acirig. 

S t u d - E S  by k?,Wiider (?Y43, 2945) i n  New 
Brunswick, Prince C'dwiird Isldnii, and Wova Srol.ia, 
and Teinpl e;iiir: ( ! 9 ' ? ; 9 )  i n  Faes*.fourdland, c !  e a r l y  
derilonstratec' the e f f e c t  i v e i i ~ ? ~ ~  and Fedsi b l i  i t y  of 
adeqkate li~t!-i spiacing f o r  sharply reducing the 
n~mbers  CI ' s h o r t s i  brought to  the surface. idilber. 
(1943, 1345, 1949) found that  t raps w j t h  la th spaces 
o f  I 3/8 j r t -  (35 CC~:] i?~tweei! t h e  t w o  lowest s ide  
l a t h s  wil?ild pertilit the escape o f  tip t o  90% i s "  
' si jor t '  1 ub>Lers below ?,)le ji?ildJ inirfimu;? s i z e  of 7 
i n ,  ( 3 1 1 :  ii~!~:: t o t a l  icr;gth that  wculd have been 
~ z i ~ ~ ~ l i i  S:y ? - i n ,  (95-far) l a t h  spiicir~g, This r e s u l t  
was achiwed w i t h o ~ ~ t  reduciog the tota: catch o" 
legal -sized li3bstel-s. S i i ~ i l a r l y ,  iri areas \&?ere a 3 
! i t? - in -  (73-iin1) cara;)ace I e ~ g t h  s i  zc rcguldtiori was 
i n  e f f e c t ,  Wilder (19383 found that  a 1 3/4-ir.  
( 4 5 - m i  i r t e r - l a t h  spdce, compared w i t h  a Z Ij4-iri. " 
(32-ran! space, s i  lowed 15% o f  t he  sui;lei;a? lobs te rs  
t o  escape yetceai;",ht the same weight of legi??-sj zed 
animals. i emplena~  (1939) compared the s i z e  
selectivity o f  t raps w i t h  ? 314-in. (4i-rsm) arid 
I. Z / 3 - i n S  (34-mi) i a t k s p a c i n g s :  i n  the sl;iiseyiier?t 
catch of 1,500 lobs te rs  the wdde-spaced t raps 
r e t a i  ned l e s s  than 2 r i % a s  inany "short 9 lobsters 
below the legal ii~ifi:i~:iii i  t o t a l  'length of ":in. 1151 
mr) as  t h e  narrower-spaced t raps*  """oreover-, t he  
wider latbi spaced t raps d c l ~ ~ i i ' l l y  cdci3i.r :mrii legili 
l o b s t e r s  than t h ~  +reps  iriitil r;i.ralle?. s;,ai-iis, This 

Iiir!.er finiiinl; i s ,  however, i n  cor?i.rdst to Lf6zina 
! !inpub? jshpii da ta )  who surveyed ?;he ~ f f  iciency and 
s ~ ! e c t ! v i t y  of an assortment of lobster  t raps w i t h  
ili r c e ~ . i ~ i g  iisca;?e c?idr.acter.istics in t h e  
Viorthuraberl and S t r a j L  Here, the f ishing power i n  
I.eriirs of "catch per u n j t  eF+ort1 (C.P.U.E.), b o t h  in 
curiihers a d  weight o f  let-;dl lobs te rs  caiight, was 
found to be hi9I:er For the i:niaodified r e g i ~ t a r  trdps 
than f o r  the trdos w i t h  increased or decreased 
'scape s ize  c h a r a c t e r i s t i c s ,  desp i te  the f a c t  that  
tire uniiiodi t i e d  traps reta j ned  large nui~ibers of 
' shovts ' 

As a resill t of Wqder 's  inves t iga t ions ,  1 l/4- 
in, (32-i imj and 1 5/8-.in. (41-nn!) l a t h  spacing 
regiiIatior!s were intr-oduced for  the Marr'time 
f rcjviaces Sn 1949. However, these regui a"-ions were 
rescinded in 1955 due t o  e;jpositicn from the 
f i  sherrt~en and d i  fficiii  t i e s  SnvoS ved ir? eofnrceiilert 
('I~;ripieii-!r:n 1958; M i l d e r  lQ65), The f i s h n r ! ~ ~ e r ~ ' s  
s:ajnr  complaints were as fallows: 1) the  e f f o r t  
involved in rriedifyirry l a rge  nu~niters of t raps 
{despi te  the f a c t s  that  wider l a th  spaced designs 
reyi:ireci l ess  ba? 1 as t  , were conseqriently eas ie r  to 
haul, las ted longer and probably fished b e t t e r  on 
wave-disi,iirhed bottom that) conventional narrow l a t h  
spaced t r a p s ) ;  ?]  the  be1 ie f  thdt  large rrun~bers of 
io?ls:.~rs were ilaii~aging legs and c h e l  i pcds  due t o  ?he 
~ i t i c r  i c t h s ,  w i t h  a sirbseqnertt f inancial  loss t o  the 
f i skiernen ; 3) the  be1 ief that ba" dclisppeared more 
quickly i i i  wider-lcrlhed l rdps;  4 )  ttlr drgcinient that  
sowe legal -s i  zed lobs te rs  were escaping through the 
$dicier la th spaces (desp i te  the f a c t  that  the wide 
la". spaced Craps appeared to catch Inore legal-s ized 
l o b s t e r s ) ;  5) t h e  ilrguiriertt tha t  the l a t h s  on the 
wider l a t h  spaced t raps were l i a b l e  to  chewing and 
wearing hy the lobs te rs  resu l t ing  i n  the escape o f  
~;iore Iegiii -s i  zed animal s.  A1 l of these arguments 
and be1 l e i s  are convinc in$y chaf 1 e n g e d  by Templesian 
{ 1'358), 

A viable  and possibi y l e s s  controversial  
a! tcrnativc? to ?a th  spacir~g,  a1 t;hough working on the 
sn!r?i? pr;nci:?ics, i s  the introdcct ian OF 'escape vent 
;~anc?  s"n5:; t raps ; recerrt Canadian iiianageiiienl 
rcsrdrcii liar hcca d i ro r t c ' t i  a t  Lhjs dl te rna t ive  as a 
~~t ih icga i  lobster  p i -e t~c t ion  ~iiethod, The Oevartinents 
of  Fisheries for  New irur15vi+c k (Hcriry, rinpirbi ished 
t?,:til), Nova Scotiti !Cadega.i, pers. coilm, ) and P r ~ n c e  
irliiasd Islarid (Lewis  N?"3 has i r  carr ied aiit f i e l d  
t r i a l s  of lobster  t raps with variobs sized cscdpe 
vents d r i? ;ed  into woader? s ide-pawl s. These jidnel s 
rasflly and e f f i c i e n t l y  provide tho t raps ~ 5 t h  
accurately sized escape open? ngs without radical 1 y 
a1  t e r ing  the t rap  i t s e l  S ,  i n  Prince Edward Is land,  
Lewis !197P,) f o v ~ d  L h . t  t raps equipped wi th  a wooden 
panel contzining three c i r c u l a r  escape vents, 45 inn 
i n  diameter, ca9ij"i up  t o  12% more '!?gal-sized 
isbssters and rehase t i  6% i:f short  lobs te rs  caught 
hy convent7 on61 trdps. Levti s ! 137P) a1 so cowpdrec! 
p l a s t i c  1ie-i: ;;anels :a vmoden ones ant' found that 
there was no sigr?lf:r:irnt :7;fSerence between the two 
1i:ateriaI s i ?  the: r ah!? i t y  to  re1 ease sliort lobszers 
bi:: there was ti trend f o r  the wcoden panels t o  
r e t a i n  marii ierjai-sized h r j s t e r s .  i t w a s  "1 t that  
the \;I a s t i c  ;ranel s :n ight  So ds acnen"L3111 e ss the 
:i.jodcn ones when fac tors  siich as e6se of manufacrure 
were taken  in!,^ censiderdtion, This informat ion  has 
hem rnadr avaj 1 a51 e to "rince "ward 1s; and Pjsher- 
iitep: t o  encourage tlir ,401 8ictar.y use of escape 
:;anel s. 

To eniu!>l e a crab 6- sher:i to  be pi:rsued d::ring 
t h e  i d ~ s t i l r  closed wason,  Stazito (1979 )arid Stas40 
t n ~ r l  i;ra??ar~r (tin:,:iB?, ifat;) cbqil~icted 1aSoraii;ry and 
; i - ] d  ? , y i a i  s or! l i>b5iev-  ::.dj:s r;:,te.i :ijcii \,!nrjogs 



s7zes of rectangular f2sh1ng head designed to 
capture rock crabs and exclude lobs te rs .  For use as 
escape vents In the t r a p  I t s e l f  round open~ngs were 
Fo~rnd to be Tore e f f e c t i v e  than square orws '.i 
a l l o w ~ n g  lobs te rs  t o  escape w h ~ l e  retaining 
c o m e r c  -57 zed crdbs. 

There has a l so  been a need For research t raps  
s p e c i f ~ c a l l y  t o  catch sriblegai-sized lobs te rs  so 
t h a t  fu ture  recruitment Into tbe f ~ s h e r y  can be 
est7rnated- Des~gnTng such a t rap ,  able  t o  capture 
very ssiiiall juvenlfe lobs te rs ,  has proved d r f f ~ c u l t .  
Nodl f l e d  1 obster  t raps  fr shed oy Mackay (1920) 
caught juvenile lobs te rs  down to 2-1/2 In. (64-irinr) 
t o t a l  length (20, I-m carapace lengtb)  ;n Malpeque 
Bay, Pr:nce Fdward Island. S ~ w ~ l a r  t raps  f ~ s h e d  i n  

t h e  Northun bcrl and St ra i  t  (Dawson 1920) fa1 led to 
ca tch  l o b s t e r s  s n a l l e r  than 4 in. {I02 m ~ )  t o t a l  
length (33,9-m carapace length) ,  In 1377, Stasko 
(1978) f ~ s h e d  sma7 1 t r a p s ,  with 3 - ~ n .  ( 1 6 - m )  
entrance r ~ n g s  designed to reta:n ' s h o r t s ' d o w n  to 
about 30-rm carapace 1 ength, a1 o n g s ~  de normal 
offshore hardwood t raps  on Browns Bank, but f a ~ l e d  
t o  catch any sublegal lobs te rs .  Groom (1978) fished 
t h e  sane spa1 1 t raps  w ' ~  thout success a1 ongsi de 
hardwood t raps  I n  a project  to  assess  the lobs te r  
pouul at lon o f f  Grand Panan, Elver (unci!bl . ca td l  
f ~ s h e d  the sane t raps aya-q I n  Malpeuue Bay, Prince 
Edward is land,  and caught lobs te rs  down to 46.7-m 
carapace l enqth, a1 thougb a diver survey revealed 
t h e  presewc of l a rge  nunibers of sinail lobs te rs  dori~i 
l o  18.0-rnn carapace 1 esgth. 

There have been r e l a t ~ v e l y  few s t ~ l d l e s  val i -  
d a t ~ n g  itre iobs te r  t r a p  as a survey technique by 
cornpanng ~ t s  s e l e c t ~ v ~ t y  and eff lc lency agalnst 
t h a t  of o ther  l o b s t e r  s a n p l ~ n g  wthods ,  such as 
Scuba and subrners bl e d i v : ~ g ,  trawl ~ n g ,  and 
d r a g g ~ n g .  Vgzrna (unpubl, da ta )  has made d:rect 
c o q p a r ~ s o n s  between l o b s t e r  catches by various typos 
of  t raps and tilp population as ascerta'ined hy Scuba 
d ~ v e r s ,  The actua? s e l e c t - r v ~ t y  of the t raps provtbd 
very marked, WI", r e t e n t k n  lncreaslng from 0 t o  
100% over 10-m caraoace length, Ennis (1918) 
compared d ~ v e r -  and trau-caught lobs te r  samples In 
northern P I  acentra Bay, Newfound1 and, and found a 
g r e a t e r  aroaortion oC new-she1 led lobs te rs  r n  the 
d~ver -caught  san~ples.. Scar ra t t  (11971, 19731, 
research'ng the e f f e c t s  of ? r I s 9  moss ra41ng on 
l o b s t e r s  around prince Edward !sl a ~ d ,  maoe effect1 ve 
l o b s r e r  popuia t~on  surveys usjng Scuba d ~ v e r s  t o  
search ia~d-dowv quadrats of known area. The 
r e s u l t s  were compared w ~ t h  the  s l z e  frequency of 
l o b s t e r s  broug+t up In ~ r l s h  noss rakes. Scar ra t t  
(9968) used a sim.rlar !xcbn~que t o  ascertain lobs te r  
popul atrons 11 an d r t ~  f i c r a l  reef exper rrnent. Caddy 
and datson 11959) used a submersible to  survey 
l o b s t e r s  on an a r t l f ~ c ~ a l  reef.  Scar ra t t  (1975) 
used Scuba d-vers  agavrr t o  survey the  l a b s t e r  
popul atvo.1 on scai l  op grounds near Plctou, ?!ova 
Scotla ,  Lobsters a re  frequeat ly b raugh  up i n  gear 
such as  o t t e r  trawls and scal lop drdgs; however, I n  
Canada there have been no s tud ies  t o  date  to  
cross-correl  a t e  catch s t a t i s t r c s  w~ t h  pot-cauqht 
a n ~ m a l s  over the s a w  ground. 

The e f f e c t ~ v e  area over w h - c h  a t r a p  a t t r a c t s  
l o b s t e r s  i s  re lated t o  the a n ~ m a l ' s  sol factory 
response threshold-. Caddy ((1977), work~ng from data 
preserlted by k L e e s e  (1973aj on l o b s t e r  ol factory 
respoose, o b t a ~ n e d  a value f o r  'effective area 
Fished by a t r a ~  of a s ~ i w l a r  order of magn-hde a5 
t h a t  calculated by ?yM:17er (1975) f o r  snow crabs,  
Chionueciates n p l i  10. Natural i y  tit1 s e.;lrrr~ate rs 
a f fec ted  by P d ~ t o r s  such i l ~  c l i c r ~ n t s ,  \o,li. *!iX1tls 

~ & $ I ~ O I I S P  i viii" 3 r d  i j r  t l p r " i  i ~ i i  of prpitl *r""ori 

responding tc  h a 7 t  ( t h i s  l a t t e r  fac tor  may be 
e ~ p e c t e d  to  ciecllne w t h  dls tance appr~xr~r ia te ly  
accord rrlq to the inverse square law) . 

McLeese and Mrlder (1958) ex j ie r~r~enta l  l y  
deternined 1 Inear re1 a3onsh1 ps betrrern wa7 k: nq rate  
and ca ichahr l t ty  of lobster's w ~ t h  temperatiire. The 
s lope of the c a t c h a b i l i t y  11ne was fuiind to be 
dependent on stock density, W ~ t h  these re1 a t ran-  
s s r n s ,  as we17 as catcn and e fqor t  data co l lec ted  by 
\ h i d e r ,  Pa?one~mo (19633 used data on the catcha- 
bi i i t y  of lobs te rs ,  by trapp: ng , a t  varloits 
temperatures to  e s t l q a t e  popltlat~on s: ze, I n  
addition to riiarked temperaQre e c f e c t s ,  PaToheiirno 
found var la t i ans  In c a t c h a h ~ l i t y  between d ~ f f e r r n t  
areas  anti tagged and untagqed lobs te rs  wrthiq areas. 
These var:at?ons were a t t r ibu ted  to  d ~ F f e r e n c e s  r n  
re7 at1 VP dens] t:es as *we1 1 as to  aggregatiori o' 
l o b s t ~ p s  and f ishlng.  C e r t a ~ n  lok values of e s t r -  
mated cafchab113ty seemed to be ~ n v e r s e l y  related to  
f i s h ~ n g  e f f o r t ,  a re lat~ons"ir : )  &:ch suggests 
negatl de lriterac+?ons b e t s ~ r e r  un i t s  o f  qear no" 
i ) r ~ d i c t e d  by the rusf-oirary catch aine eff 3 r t  
re1 a+-onshrps. 

Skud (19 ih )  Investlqated tho e f f e c t  of soak 
tlirie i n  r e i a v o n  t o  G.kll,t. fop of f shere  7obsters  
and Found that 2 trap" s c t c +  does not Increase 
1 rnearly w ~ t h  "cme i n  the ~ a t e r  but r Ise5 towards an 
asymptote (a  vi~clel y recogrl? i-ed e f f e c t  a1 so rev rewed 
by Caddy ( ; Y / ? ) ) .  Stasko itrnpubl l shed j ,  a1 so I ?  a 
study of "he offshore f l s h ~ r y ,  gound that  ca+ch per 
t r a p  haul rema;ns e f fec t ive ly  constdni and 
independent o f  soak time dte t o  asy~i~ptctal  leve: s 
b e ~ n g  at ta ined re1 at3 vely rapidly, For 3 : s  reasoq 
Stasko used catch per t r a p  haul as a measure of 
e f f o r t ,  r a t k r  than the catch per t r a p  hati' per ainqt 
sodk tlme r e c o ~ x i e ~ d ~ c i  by Sku? (1976). Several 
f a c t o r s  rilay e x p l a ~ n  these observed decreases In 
efficiency pe- s c a k ~ n g  day: h r  oiler d e n s y t ? e s  o f  
l o b s t e r s  In a pot m y  \e a uhys~ca l  deterrep? Lo 
other  lobs te rs  l 7 . p -  a t rap  sa tura t ign  e f f e c t  rs 
achrrved);  o r  ; ~ r h a p s  the 5al"Lnlay br s u f f l c z e n * ~ y  
consiimcd over longer soaking ; ~ r i o d s  to  fai l  to 
a t t r a c t  other  +rap eqt-ants ,  3ehav:orai -qteract1ons 
as  we1 1 as escapement arid t rap 51 r e  could 27 so 
a f f e c t  sa tu ra -~or l  l eve l s  a d  da i ly  catch rate .  

Mcleese (1970, 1973b) and Mcierse e t  a l .  
(3977) docunient the e x l s t e ~ c e  of l o b s t e r  sex avd 
o ther  uhero~iiones act log as -7traspeci  SIC a t t r a c t a n t s  
amongst k o b t e r s .  McLees~ ji973c, d )  t e s ted  the 
chernosensory response and or?en ia t lon  of l o b s t e r s  to  
varlous food a d  c4err:cal sol ol ions,  Caddy (1977) 
has rev~evtec' :hesf and other behav7ora'i and jhjs19- 
iogrcal cons idera t~ons  tha t  m~ght  be involved in the 
a t t r a c t i o n  of lobs te rs  to t raos ,  and could hav=  
shert-term or constant e f fec t s  on catchabr1:t.y. 

PRFSCNT RFSEARGH A I D  CONCERNS 

There ;s  continued concern i - e g a r d ~ ~ g  tbe 
p r o t e c t ~ o n  of "sort '  lobs te rs  and a research 
program Into pi a s f l c  escafie pane1 s ,  based on the 
riapel current ly coinpiil sory i n  Maine, - s  be ing  
deleloped by A. Campbell a t  St .  kdrews.  

There has been re la t ive ly  l i t t l e  work on 
f i s h i n g  r i n g  s ize  and i t s  egfect  on the upper s fzes  
of lobs te r  caught and t rap  s e l e c t i v i t y .  The 
najori t y  of ???ritime fishermen use wood or p l a s t i c  
r i n g s  ; thr r-einai nder tiso iiie"ra7 or no r i n g  at a1 1 
( t h i s  l i i t t  cr pirilc5ice i s  ht.! .lev& to prevent. 
r  1 1  I P I  P I  t i  3 - S t a s k n  ( 1  9 7 5 )  







SSIO~ ( 3 ~ 1 1  Lz.. Vo one ~ P O W S  what the t r u e  sel e c i i v l t y  
o r  l o b s t e r  t raps  7s ' ~ d l t o r h  rilote l e e . ,  ";lie 
p r o a o r h r o ~  04 %e popc la t~nn  e n t w q n g  a t  s l z e  
t c a t  7s r e t d l ~ e ~ ) ,  Marne a d  ?Jassacousetts 
c ir-r-erlly reqii7re ? 3 / 4 - ~ n .  rectangular or 
58-ngii p.ourlr? escape verts.  Phode i s1avd 
rei:.rres s 1 iL;IX-ln, vent Secause of ther - 
s ' P ~ '  r e r  n~ s irlu:. s t  ze.. 

Stask?. Oo these laws apply ts ocfsi-ore t raps? 
Fair. No. The s t a t e  reg i i i a t~ons  only anpiy t o  

stet@ waters iwlthin 2 PI?]. 
Caddy. is there  any concerp about the -ncreased 

use o f  l a r a e  entrance r ~ n g s l  
S c a r r a f t  i n  tne Vctou  area, we a re  concerned 

tha+ +he increasl ng use of  1 arqe -ntralce 
rrriqs iwy deplete the nopulatiorr 3F large 
1 ~ b s t e r s ,  thereby rrediic~lrg recrul +rrent. 
:here a re  b a s ~ c a i l y  two ways to el ~ s ~ i n a t e  the 
c a j ~ t l ~ r e  oC large lobs te rs :  a mdxriiium s lze  
1 l m i f  as i n  Malne, o r  the ~ w p n z l  t ? ? n  of gear 
ri.7,il dt 'ons, S I ~ L ) ~  a5 a rnaxlmum rlng s rze ,  
resiil  rig I n  i;mxrng tbe gear ~ n e f f ~ c l e n t  111 

ea~t icr -7r rg  Pohs te rs  above a cevtain ~ I Z P .  
S'asro is 3s I s t e r e s t l n g  tha t  the U.Se rs try:ng 

t ?  ei1.1-nab? max-num s7ze resir:c::ons w h 1 1 ~  
r v i  ?.he Yarivlmes vie are now th'nkrng aboti* 
t h  I -, as a k#ilp~:rdry ineastire t o  dl scourage 
extension of +he ~nshori?  f ~ s b e r y  :O 

pwvlotrsly ~in+'lsheci ""braad stack" mars.. 
Faddy ilace tilere bee4 any attempts a t  develoulng 

3 t r a p  t o  c a ~ c l i  verq sindl7 lobstel-a7 
Stasko,  Varrous attempts a t  d c s ~ g n ~ n g  such t raps 

hzve n*)theeen siiccessfirl (12 was the 
consenstis t h a t  t"i W i a d ~ o r  OF jiivenile 
'oot.;+ers rs such that  trapping 's v ~ r t u a l l y  
~ n i i o s s ~ b l e  in  ntost cases. ) 

Bennett: ir esczpe vents Increase the c f f l c ~ e r c y  
of tne  t raps and Increase F ,  should not t r a p  
l ~rnlts accoispaly escape verlt r ~ g l i l a t l o r ~ s 7  

Br7gqs The  ~?forc~n>-? .n toaf  t r a p  l i m ~ t s  1s a 
prcblesii. T r l  aridi"on, oeeause of the nature 
of 2 n ~  F~sjlpvgi arid ihzi compel? t l  veness of the 
t7shernien, imr;osed t rap  1 ? n i t s  becolw a god3 
b y  wbich  those belovd the s e t  1 i : n s t  increase 
"he:r ",raps to tble I j f ? i t - r  As a r e s b l t ,  by 
s e t t l r q  tcap I r n ~ t s ,  yoii can actiiai l v  
lnc-ease e f f o r t *  

Smolow~tz. Instead of t y i n g  t o  achaeie :OCY 
ra+~i i r ;o . i  of l e g a l s ,  we sno~liri ad;tlskscspc. 
vevf s l  ze t o  ai lor) 95% esrapei~ent  04 slioris- 
"b?s  st111 resu l t s  rq 90% reteqt ion OF 
1 egz7 s 

Cadty Have there been any s tud ies  ache 
mar+?: .ty ,aL- i3* *jib~ii"ds7 

S c a r r a t t  Ae h a ~ e  r~aiie ;oflie aeEerpts "o deiine T O P  
~ r o r t ; t l  ty Q F  d:s&aptls throuqn " a ~ q i q  

s tudies .  IP qewra l  , the pract ice was 
thought t o  be w d s i ~ f u l ,  espec la1 l y  I P  areas 
where oredators sucn as ca+trsh were 
abundant. 

Sniol~1~7tz C ~ c a ~ e  veqts should  a1 zo he1 p to 
allel.  l a t e  the 7robietq of c~111 s ( e d ~ t o r ' s  
note - cui i  1s d lobs te r  IJI &:ch C ? ? W  'OSS  

o r  other  major damage el irnrnates I I  fronl the 
""market ca%goqy) in the f ~ s h ~ p y ,  v h ~ c h  1s 
urobably t r d p - r e l a k i d .  Me noted 109 rievi 
darnay Lo lobs te rs  oresen"cq surface-hauled 
pots 1 1  our s t ~ d y  I n  Ru7zar-dk Bay, Mass. 

Yrouse. S ~ r n ~ i a r  problcrrs were noted in Maine. 
'4orrlssey: Has any difference i ?  tile lnc~dencp  of 

cul l  s neen noted 7n !iewfoundl ana where l a t h  
sraclnc; has been I n  e f f e c t  t o r  d ri?7at1velj 
lcng period? 

l nnis We haven" made aqy a t tenu is  to  ~ n v e s t r g a t e  
t h r  s problem. 

iAntI3ony Is there  any doubt that  haridl lng caaises 
1 abs te r  danrage? ( n o  d~sagree. i ient) ,  

faddy Lei U$ w v e  or to the ql~est lon o f  ghos+ 
F:sh1ng. 

Scar ra t t  T h l  s may be more of a probl ern I n  
offshore a reas ,  Scuba surveys rnd-icate that  
~ n s h s r e  1"ct.s are broken tip rr,v stcnris. 
I S  sonic? teridency toward tqe dse of plastic 
+ra~ps srn  Slr l\k3113 ScoLla,  h ~ c h  are  eqtialiy as 
e f r i c i e n t  ana more rugged thaq :moader, trdps. 

Ihls  m y  lnrrease ghost S ~ s h i v j .  
raddy: Does anyow have any ~ n f o r i i ~ ~ i - i o n  on traw7 

select1 ~1"' 
~ l o r r i s s ~ y  illere - s  s o w  *nforniat~or  to  suggest 

t h a t  o t i e r  trawls are  s e l e c t ~ i e  s f  :arge 
berr-ied fainales in the offshope areas. This 
may have serioils rap1  1cat:orrs. 

B c r s s  Our data shew that  trawls ape s e i e c r ~ v e  of 
l a rger  lobs+ers  t h a n  rsie t r a m  r n  the 
offshore i i shery .  The tippi.- 3 1r11t ln the 
t rans  rs In the range o f V O  inn C i  , w h l e  in 
the  trawls st i s  up to 2411 ~:.rn T i ,  The r d l ~ c )  

ferxiales tii inales 1s I n  the -anqp of 
h C - 4 0 ,  

pcb3nsoq There has  bee^ a lo* of work done I n  
E i  rope on t i i t? :dcphr~j s hod11 trawl f ishery.  

S ~ n i w + t  * .be sel ect3 vr ty yepi a t ;ol \hi  ps ~n f + a t  
f ~ s h e r y  dt-e riot c l e a r ,  $UP nvd3r;ly to  h ie  
sjir ny carapace a* tne arlii~al , vh7ch tends t o  
naqg up In the r o t ,  

Fogar ty  A cur-ent study ln "I~uii,u ibldnd t s  

des7gned to assess dairiage and mortal ity - n  
t r awls ,  b u t  only o w  eriesh s ize  hds been 
used. 
( i t  was t+e  gem-a1 opinion of the y o u p  that  
the  o t f e r  trawl - s  rpl a+i  vel y ~ . i e f f ? r  lent  as 
a plethod o i  cauture F J ~  IOhs+er.)  



Departmen1 of War~nr  Resources 

>jest B o c t h a y  "arbor, bla-i ne 



Historiczi i y ,  e f f o r t  was meastired hy e i t h e r  a t t en~pts  dt ~hj i s ica l  counts or snnie type oF i n t u i t i v e  
9sti;nato o f t b e  t o t a l  n!ir?il;ei- o f  ";ram fished f o r  a year, Recently, effort  has been rneasured by e i t h e r  
lobstermen n:aint i i?ning 10g-b3oks issued by a s ta te  agency or i)y a d i r e c t  jnlerview technique a s  the fislrernen 
lcjnd t h e i r  !.;bsteu. catches. 30th prucedui-ris enable us to c o l l e c t  inforr~ration .For such heretofore unrecorded 
e f f o r t  cztegories a s ,  (1) t r a p - b a u i  s \ > ~ i t h  the number of days these  t raps  were s e t - w e r ,  ( 2 )  boat-days or 
t r fp s ,  (3) ma?-day.; ag?c!: hou-5. hi :  o f  ? h e w  calerjorirs show an i~creasing trend i n  c?ffi;rt wrt?. , ,  i isual ly ,  6 

concur re i~ i  decrease i n  7 <indjr?gs of lobsters-. 



H i s t o r i c a l l y ,  the cn l lec t ian  of annual catches 
in  pounds of lobs te rs  was given a  higher p r i o r i l y  
than the tabulat ion of the e f fec t ive  e f f o r t t h a t  
produced these catches. Nevertheless, I n  many areas 
o f  the American lobs te r  f i shery ,  some attempts were 
made a t  ge t t ing  estimates or actual counts of t raps 
Fished. Despfte tkrc omissions and inadequacies of 
t h e  da ta ,  i t  1s obvious tha t  e f fec t ive  management 
regulat ions are  needed i n  t h i s  Fishery ( F i g .  1 ) -  
During the  recent decade, and with the inception of 
?.i. 94-265 [tile ""210-mile-1 irrrjt b i l l " ] ,  the 
importance of ca?: e c t i n g  accurate catcil and e f f o r t  
s t a t i s t i c s  has become apparent ( i , e , ,  t i l e  opt in~l in i  
y i e l d  concept with one of i t s  major coiirponents of 
maxiniiim sustainable y i e l d ) .  

S ~ w e  August 1966, the Mame gepartment of 
Marlne Resources has been co? 1 ectmng d e t a ~  1 ed catcn 
and e f f o r t  :rlforn:at.~on on the lobs te r  f rshery by 
savpl Inn_ t4e  cowiierc~al catch and ~fi"rev?ei.rlng 
lob~le r r~ren  as t h e y  land tl-ieir catches. Mare 
recerltiy , Corinect  cut and Rhode Is1 and bade 
I n l  t l a t e d  a  mandatory d a ~  ly log-hook reporil ng 
system o~ t h e ~ r  T~sherres, part-cul  a r l y  .For- 
lobs te rs .  The log-books, r n a i ~ t a ~ n e d  by cdc" 
f~shernldn,  contain such caterjorres as area f ~ s h e d ,  
numiser of t raps  heiiied f o r  a  da j ,  number of days 
these  t r i ? ~ ? ~  were set-aver, iiourds arid n~imhers of 
1 eqal 711bs5 e r s  caught. 

Tbe %o p r o c e d ~ r e s  eescrlbed above should he 
adequate for detepmr ning the conditloa of these 
p a r t ~ c u l a r  lobs te r  resources. Over clifie, P l r~s  
I nforinat -ion w'! 11 give us an adequate data base fo r  
e v a j u a t ~ s g  most cause-and-efier: re1 atlonsbl os, 
s h n u i  4 any recomencea iilanagement i-egiil a t  7 ons he 
epiacted. 

In the  Mar ne 1ol:s"ir f ~ s h e r q ,  ~ r o b a b - 1  ~ t y  
sanpi ing enables us to co1:ect ca tc+  and esfort  d a t d  
fsona Cbe d e f ~ n p d  sainol r ny  iirilts of  151 dealerr* Ve 
a r e  t h e n  a b l e  tr3 e s l ~ ~ a : ~  such c j u a s t ~ ? ~ e s  d s  total  
t rap-hacls  f o r  a i;?ien year sirply by d i v ~ a ~ n q  tkie 
catch ? n  p o l ~ d s ,  as g3ven I n  ""Main- i.and~ngi'"jLhe 
o f f l c ~ d l  t ~ t a l  l a r d ~ n g s  as reported ?n Fish 
S t a t r s t i c s  of the U,S. J ,  by our survey e s t l i q a t ~  oi 
catch i n  nounds per " i ap -hau l  ('able 1).  Tn~s 
procedure glues us the means for determln~n(; t o t a l  
e f f o r t  in chi? Ma1 re loostep- F ~ s l r e r y  "or ~ i i cn  cdt i " -  

gorlus  ds boat-days aria hours, ran-days an(' hours, 
t r a p - h d i i ?  s ,  and t r  a+- i  d ~ i l  -set-over -says, aonr of 
wh~cb  i s  reported i n  "Ma~re ~and?ngs ."  

To determine the recent trends I n  e f f o r t  i n  the 
E4aine lobs te r  f i shery ,  vie have plot ted a ser'res of 
sainpie-effort categories  by year From 1968 through 
1977 ( F i g .  21, The trend l ines  associated w i t h  each 
e f f o r t  category indicate  a  coincident irlcreasc -in 
t h e  number of (I.) boai-days or t r i p s ,  (2) t raps 
f i shed ,  ( 3 )  trap-haul s ,  and (41 trap-haul-set-aver- 
days. Because o f  previous misunderstanding, we bdve 
included def in i t ions  n f  edch of the e f f o r t  cate- 
gor ies  ds So! lows: 

(1 )  noat-days: the sum of "Le endiviiiiia? boat 
t r i p s  that  we sampled i n  each year. 

eve2 nore by the loss or repjacenran: of 
t raps during t h i s  period OF tr'rae, 

( 3 )  Trap-haul s :  the  sun 04 the :i:m~ber o f  t raps 
I-raiiied for  the d a i l y  catch by t.he crew of 
each boat, 

(4) Trap-haul - se t  -over-days : the to ta l  nnnlber 
of  t raps hauled for each sample-da,y by "he 
crew of each boa":nii: ii I?; i e d  by the lapsed 
r?u!!iber o f  days since these same t r a p s  were 
1 a s t  haill ed, 

WE a re  i n  the process o f  determining whether or 
not fu r ther  standardization of e f f o r t  i s  needed, and 
we are  calculat ing catchabil i t y  coef f ic ien t s  on a  
seasonal basjs i n  order to es tab l i sh  the rSelat?on- 
sh ip  of f ishing mortal i ty  (F) t o  effort.. 

There are other anc i l i a ry  uses for  the effort.  
categories  tabulated i n  Table 1. For instance,  we 
iiiiide an e s i i n ~ a t e  of 34.9 i c l i  1 i on  trdp-kael s  i n  the 
Elaine lobs te r  f ishery For 1977, We estiriiate "sat 
appmximately 1-5 ID of bait are used pr- tr,dp-irdt~l, 
which leads to a  total  estirnate of 52.3 [ r i l l  ion l b  
of ba i t  used i n  the Maine lobs te r  Fishery f o r  1977, 
Another exairip;e iimuld be the character i  zation O F  
revenues. The aiierage landed value of lobs te rs  per 
boat-day Far 1977 was $14%*75, Therefore, if the 
typical  fisheririan used his boat fo r  250 d i n  t h a t  
year, his  gross earnings we-e S22,3!2,50, !-, f ina l  
example i s  shown by the array o f  thc- percentage o f  
boats that fished categorized d;iur;lbcrs of t raps ( F i s .  
31, On a coastwide h z s i s ,  70% o f  "Lhe icbsterr~ien 
report  t h a t  they f i sh  l e s s  than 400 t raps per year. 
bihen we employ t h i s  same procedure for  Casco Bay, 
f4ai ne, however, irie F i  nci thd:, 6 2 h f  t t h  lobster-men 
there  use we1 i over 460 t raps per year ,  Therefore, 
the biological and roc-io-ecorroi?ric argilmenis for  
iin!it an the number of traps per vessel w i l l  have to 
be stiidieri ca re fu l ly ,  'Yhr's ty,v:ii. of regulat jon seeins 
t o  be gairririg iri popirlar'ity among the fishermen 
(espec ia l ly  i f  they f i s h  fewer than tho pro;~osed 
ntimber OF t r a p s ) ,  Such a pt-uposai :]lay not hr'nrj 
dbout the desired cosscrvation OF lobs te r  stocks. 
Canada h d s  had 150-409 t r n p  l ini i ts  by d i s t r - i e i  since 
ii;S?. Not surpr i s ing ly ,  these l i ; : ~ i t s  hove :lot led  
t o  ssiijnificsnt reduct ion i n  Fishing i~inrtal i t y  
D. G.. Robinsor, jlcrs. coii:nl, ) . 

(7 j i r -aps-seb-ot  ";:he sum of a1 i tizoso traps 
t h a t  each fisherman s tz ted  he was f ishing 
a t  the time OF the icterview; under- 
sti?,ndably, some traps could be coiirrtfd 18iur.e 
t h a r ;  once dur ing  the ccrirse of eacir sample 
year. i n  addit ion,  i t  i s  d i f f i c r ~ l t  "or 
each fisherman t o  recal l  how !>;any ir:o:;tlis he 
Fisheel a set nulirim- of t r a p s ,  ccnfoiinded 
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-16 I ,  rinnlral iandlngs I n  i n e t r l c  toils w ~ i h  asrlmatrs o f  number o f  traps 
f i s l r e d  and su r face  w a t e r  t e m p e r a t r l r s  frilni 1939 t f r rough  1 9 7 7 ,  con151ilr.d f u r  
t h e  a r e a  from Wrwfu i~nd land  t o  New Yvrk icoinprled bv 9ober-: I. #)ow). 
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COAST WIDE 
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NUMBER OF TRAPS 

F i g .  3. S h e  p e r c e n t a g e  o f  hoais f . .si i i :~g t h e  d twia rca t rd  
iii~mber o f  t r a p s  i o  r i l e  State o f  ?la:ii\. dur ing  1 9 7 7 .  



Cn&;y. ,,4h,i? b , p , > \ ! j r > <  ~ - 3 f  s f f o r ;  sk~otil(+ i ? 5 ~ ?  - 3 St r . s " c~ :  .>: l i> ! is :er  seasoris i r i  C.3nnda i!~t.er!riirre r.h? 
; f $ ; p d ~ !  . ,, , 04 <! g i ~ ~ ~ ~ ~  f ] p e +  s j l p  nr1 i ? c > ; ; ~ ' i ~ S i ~ ~ '  
- i 4  ;.lpy triij:lr;pc, " u ~ j g i i '  ~~r25: .  i ~ . : !  1 )  ~ l i a r i < ~ ~  
pffq~:; je "Yi',rt, 

i\.-:+~-~y : ~ ,z . ) ( J : !  " iL :~e : ;,r Ti.10ilid~ :i(q:.:j:!s',r'ale ih:: 
$?iccr-pp.-ec ;;e"ipev ";ltc?; pei- T f ~ a i )  "il1j:, catch 
:.r:-.r i r ~ f ;  5 r . t ~ '  5r.i -over days ,  and i?',cb ; jer 
f #" > <' .. i., : 

T%jqac: Cz!;:h i v ?  ?a2r;;prs ;'er 4r.d; '  hat17 5ii?-oi?er- 
l:.ds:rarjcal' y yciiirces I.he % j y j d l i  i ! i < y  of  

ti!r rd-" i?Ji!es c"iiq~drv?Ci ? t i  ni:iie- c i i i  ck-.o~r-- 
.cr .  ; :-; ,f-effsrt ra>:ifrs. 

Anet?nny: i ; t r lch  pel" trd3 a.dcrestla;iatcs cieci ines. 
- 8  , . r n s  ;i. less  .r?r.ried \ . i iS i i  crlt::h per 5r~1: !?a:ii 
i.:-~vi.r-iilys, I*dp sii~ji~l.! fi11j5js' catch pc?r tr~d!' 
t i3: ,!  Se\-Q\er... jays fo r  :;::as;-.,n& cfffc" r: 1 
:rri ..:ow corwon f:: ;rirtdir, siitli-l s e t s  irorc 
( ":-yI",S 7 q S'ji:,:{:e", 

i;fii;:li: Y l j ; ~  s*>olil(! c: if:.?y,a"e arsy lonq set-"v.ilrs i~ 
~:trr;;i. ri I ac!<J e z r l y  5;rjns (;,iy, 20 ti .I?. r1lort3) 
,e:.:s:$e 9thlf.r Td~toi-s j p s ~ a ! j ~ i ~ j e n t ,  d i i i ~ j r i l  shed 
z:? v 3 ~ + " ?  qRf !>z l C) d r p  jnfj ipncjnij i.C(+sp 
< at::ji-!;er-!!- >of--.e$fcrt val jes ,  

Cl ark : ?!I ;i:.:sona: / ; / : c h - ~ S ~ c y t  d j f f e 1 - p ~ ~ e ~  re: a! is 

;.r .\:"feri.nre.; j r j  d : : t r - j ! ; u t i ~ ~ ~  or j > ~ ' ? ~ a ~ i o r ?  
iir:gi;s: '"pr-.* dre  fpl . i~r  f u i  - ?  fj sha;rrl:c:*l ~r.!jkfjc] 

: i ,ny ::Qnd in t h e  ~ i " i i i ? r  ;e?sor*- \.ni:rc 5s~:: 
;;o;s o!jt there .!:;st ti! sa'ie u spdc? for-  tile::^ tci 
r q  st: i::irir,g t b ~ ~  si;?!i:ner !liontiis, 

ilar1 Lrgei: ijii ;;io:.ted c a t c h  oer t r a p  tiz!;l se t -  
9ver'-days rroi:i the oo;;anz?rc i a j  catch d a t a  20d 
h>i:nd sc?,j:;ondl d i f f e r - ~ n c e s  i n  h;ur  drtads. 

Stas.": ;*'? ha~;e c a r r j e d  oh? sae;n i:rcliriir!ary - .  
~ p , !  iysl s oC sear;i;c;l %o:;i i;he i?ffshnre 
tishcry in t i  fourtc" ns i:cr?ii shin: tri?nc?s i n  
- - +  . , i iLcl . - -r ;er- ; in i t -of-ef fcr t  - .  vs:iies For i i i f t c r e n t  
s - a s ~ r r r ,  d e p t h s ,  and areas. A c t i v i t y  of 
o f r s i~ l i re  lel?slers :'lay n i ~ i  cfia:ige seaso i~~i l :y ,  

p,cb :nsi:fr : f":p jsii?-p; of ehf 9)-iC fjn: ~Qpi. '  cji?dsi>i:al 
C++-ri-i5 , .,... :?id kr- cx;r deal  :, w i th  the eil 'rcts of  
dff"ri.pc$ b a ~ + . ~ ,  e tc .  \.:c (jr) no? kno"i :he - - F *  rpt;: 00 S ! : r . r i ? , j ~ ?  j ; ,3trr : . j9 dl, j ::i,d(?l: :eve: 
f r C;? zc fri.ijuency 13r nLger .:it'i?c: 
irreastir-e; ?f  ~ ' f f o r l  2rtl 31 sc Ir:iportanL 

Caddy:  i: i r  sti!l jf;?r)'j)-tant Lo fhtj os? w+a",y:,r.s 
of mcasnr-es should be iised, i qiiesLion nhef:ner 
cd:~)] per t r ap  h a u l  set-over-days i s  heel. 
P r r h a l ~ s  " !s b e t t e r  t o  adjijst to ta l  e f f o r t  t o  
-1 s:i;:;i";.r-d n_;r:per !)f days soak "ifrr,-. 

Stasko: in ".I. Canadha offshore Fishery, i?tl.er ? 
sei-over--days, there i s  l i t t l e  change ca?,ci: 
~-;p-r Era!, %i:i up ",o 2C set.-over-days* 

Anthony: l r a j j  hair: set-over-days, il eTCFic?, do  
staantiardize e f f o r - 2  t W s  tnchn?rili-:  reiiilcc?s 
~ ,hes r  v a j  ,je; :;I Y se:-ovc.r-day, 

. I  g o  : Ti3 ! 5 nrocec!r?re !D?'~i;ii)tC?~ 9q::)d )):!!)l i C  
re! a+lons \ s i : V : i  sher-nerj.. b'e ~1-e SiiSC1; 1.0 Ijel l .  

. * r i sherse? dec i i i p  t+3 j*I?~"o~i?(jf:'l<:d r ciii~iier' 
days  5:;~-  thein to set-c-!er their tra/;s,  

Russel i : i : a f  habil i t y  m y  3 x 1  inc i?;i s a t : , r a t ? 9 ~ ,  
Burns: Esta"? lish i; siar3ddrdtrap ha,il set.-over -day  

a p e  ;.@cii.:. otljer d a i z  tg to i s .  
Ro5iqsor: I F F  1;3r;c: over i li:ie ~ h e ~ ; . r z [ ! - h z r ~ :  - 

se>o?ier d a t a  ridY r e i a t r  31 o c o i ~ c m ~ c s ,  b.!? wi, 
nac?  t rouble using catci- per t r a p  t o  rir-f1:!r,!t"ii5c 
w h a t  9iausens S i o t  (jijicai Iy, 

Anthony: <a::h per t r a p  bar!: s r t . t . - aX~rr -c '~ .~  *-i i s  
b e t t e r *  ? ? ] i s  jedds to the qaestrcn - '?ow *;;Jc!I 
Sei:.er t~an the q ~ l l e r  :rr~asiiri-i;'? 

Caddy: jndy .I<)? b ~ ?  in ?be ~ ~ ) " i S l i i ) i i  'i: t';d:?i.7"2 

t h i s  i a i t h n u t  Indc9endi;nt c-;i;ierirrien: 21  .I-?'.il, 
camphe: i : $ 1 ~  9a.ie ;of;ic d;r", tt:; ,! i . tg. r r4; i -> i  i f  ti:c.r-:i 

2 - P o  I r , ijl(<i 

J?I(! [~:>: jr l~: t; i>{,f, 1 ) " c j ; j  I I ~  ! ~ 1  ~ [ l t  - C I I J C * - - ( { < ~  ., vG, yt3t>rts 

5t~c:84j5 f ; >  !-*p 1 j t i l p  ~ - ( : ~ L j t - j r ; r ) ~ ~ ) i f ~  &fpn i r d f p  ~jrp 

r;c.t-u\iar- a vjcii.k ov. :!ii>i.t> hecusc. i.hnn i t  7:; 

ii ? f" ci!; t t c  scpilrd<.c i"~cilj:ei~!ect fre::~ 
catchabi? i ty .  

Sa~?dy: Sire  of giiiir and ~tui i l~dt io: ;  are fdc i .nr* ;  
~orrf3i~sd;ng the pi-oh? en1 r>Qffori .  def i  n i  t 'oSl .  

r :  ir? o r t l e ~  L o  eval iiatc this s ; t v a t l s i ? ,  Me 
c l  , , i , , ld , use Rr~thcbi l i ! '~  a??prroach f,o the Alaskan 
L i n g  <:-&I fisher-y; i * r , ,  eval u a l r  t i i c  
c o e i f + c i e n ? s  d?l .erni in ing Lhc ciirve o f  geap 
satt ir i i t iorr  w i t ? !  thme. 

?adc!y: If vie car q r j a n t i l y  the e f f e c t s  of teri3p~rd- 
? u r e  o.r c a e c h a h i l  l t y ,  we co!~iri!!:t?qi;l +.n d e f i n e  
seasanal factors . .  fi,r?y i?li-i)ri??2t.~?"l 0" chiin",?\?'; 
f j st*s.:-rriesi k sffic:ency (soijnt!ers, beti-pi" ??!?dt S 
ildi:iers, P ~ C .  ) w:)i;jd a1 so iic he1 p f i l l  

flrorrra:: ~ l e  are 5.i the nmcess o fccq . : i i l  in? past 
1 i ce l se  a p ~ l  icdtion d a t a ,  Severs? quest ions o:> 
: iie a;i!)l icatiorr forius r e ;  a te  to iriiprovrd 
e f f  i:ciency 6-F o;~era"on ii: recent y c a r i ;  f o r  
exam'?e ,  by 1961 :!;nst Yaaine fisherven t iad 

converted t o  jlydratijlc llaiiiers resiii+j:q in  d 

c?rajrlat-lc increase ii. the rilic~Sur- of t raps i?seti. 
Anthony: iiecaaise o f  year  ir?:erdctions, c a i c i ~  jr+r 

t r a p  !nay tie ::iaskiej: ir~crcifscs i n  r?ortnl ily. 
b e  I 1 : 1.1 !%clrt Ma i $1 anii i f  sh~~r:irev~ iisilz l 1 j. tisi' i: 

?-:lay set .  There ar"r-c~irpisu.di.:~re o f fe r  t s o.i 
catchal3.i l iQ but tiriai4.j tis Led "a!; i.1aiii i, rlldy wart 
q i i i t *  ME) I here, 

"lnthnny: You i~l~is t  cvaltiaf.r whlci:  i s  h;.t~trr for ,  Y G I I ~  

probi  eii:s- 
S:co lok~j tz :  TIle orjerair qr:riher i i h ( i f f ~ h " j l ' ~  tr.dj35 a0d 

vessel s has been stab1 r hi- f i  slieririen 
nl-i , , ; , c ic r icy  l has ; m ~ w v e ? ,  Caii:ii EY. Lral? i ~d - l r i i  

sel-over-dzys Tilay not Ire a-icqiizte here, 
~, i~?hr j r iy :  1fLii:t.y 5Ldyed ir r)iwl r!rez , you w? i : i l  sei. 

ca tch  per tra:; hdr.1 yet-i;*iec-iiirys dr-clij 

~. 
i;i?aliiri t:P i ! i v  i:?ef f i t i"?ilcy dS i? :ili7:idj~i'!!:ii~!~ 

r.ioiii :i i i r : l ; t a l io r i i  i:.: suck t i??nqs  as !I!?! 

hdsi:crs, hod: sf r t - ,  a1i:i3ijia+:c b 2 i  t in(: i:~Jcii~nCs, 
ra<j-j!j5* ' 

C?dc!y: I c!oo;'t t k i s k  fishc-.;r:iar: k i i l l  dcoel~t 5:;ch a 
cQt:ce;j: * 

Lii:.iia;>y: l4c. qerd LO dec-rt?~?sc? eiLorl.  riitker Lhd:~ 
keel? :.be s t a t ~ i s  til.c>, 1:. is alr,eady Loo h i g h  i? 
i;l35!. jl.PBS. Tt-dfj 1 i!!l+f,~ , P X & + I ; : ~ ,  CaTl I>? 
cc~.ruf~r{.rriilircti v e .  

icd:-r-a;t : jjerild;)~ should e 4 y  cgr?ii de!. the " r a i ,  
it.cl f., Shg,iid ;.:n ai:c restrii:tio:is on 1 
non-.i!>ori t r a p ?  

:?ilsko: !:P !la:,- di+.a vi,?t "ci? l c a t e  tlral Lhii 1~ri j r . r  
" a l j ~  aj:'e a:lr-.p pc$:cielr: Ir: r"eiip~- ~ a ? p r  " '  

I P ~ S ?  . : 71 s. ,~-~e nt.3 ri i .oro 1 o c a i  i i:ns , -;?!:i? 

sht~r:~iteu ,jr(: :;; .lr i *I!; t.c ! 3 ~ - < ; ~ 7 ,  : rc! 
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Table  1. Catch-effort da;a for  tile :!.S. liibstet- 
f i shery: 1939-76. 

t f f o r t  i.f fort. 
( p a t 2  x C a t c h  

Y e d r  I?:") MT 

Sourcc: Fishery S t a t i s t i c s  of t:he United S t a t e s  
t i .  S. fiepartilentof Cocmercc 
: !a t iond l  Oceanic and At~i~ospheric 

Administration 
Plational Marine Fislreries Service ar-tl 

Predecessors 
TATISTiCAL. DIGESTS 1-70 

?-ab'l e 2.  C a t c i i  per i i r i i t  of  effort.  i n  ! i l : .  !I.i;, 
l o b s t e r  f i shery :  1939-76, 

Mi YT 
Year (pc?r i l ~ o u s a n d  pots) Year (~:r?r thiiils~?riil pots?  

:able 3. C a t c h  irnd e f f o r t  iiara f o r  t i l t?  Rhotie : s ia r ;d  
inshore lobs te r  f is l izry:  1Y30-67 (di?? .: 
oht .3inrd fro111 Rhr:tic Islilni! ; i i n d l n c ; i )  - 

Source: Fishery S t a r i s t i c s  of the U n i t e d  S t a t e s  
ti. 5. Departir~ent of  Csm~ercc 
riatiorial 9ceanic ai?d Ati::os[?her? c 

Adnlinistration 
National Y a r i n ~  Fisheries  Scrvjcc dnd 

Predecessors 
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,. . . 
1 .  i:sLci-I--effort d a t a  of [ l i e  i: ,S. l o b s t e r  i i s !~e ry :  1939-76 



i ~ h ~ i ~ ~ b b b / ~ ~ ~ ~ ~ A / ~ & t ~ t ~ h  
EFFORT 1N NUMER OF TaaPS [Id 

;SO(IRCEi R DOIRI, M 



- 3;1~ree ~i-j"Y"i litiertion froi~i ?!iirrissi?y as ?9 
i:bii."t.:-.r or nq",Tere i ~ a i  !,err? an iscreast. 7 r ;  i,)le 
ac\\rnls>ncc2 nf si!i:legal 1ghs:ei.s a? :t. i )z, i j  1.5, 
i ,q T,:$e :Jp.r.s f o j  ]fJ\*#fi)g tile ip-yr -1 osurr 1,o 
r ; s h ;  s x 8 -  -,, ':oi;ir?so? i)ri.sen:ed graphs sil<?i!iii? 2 

very : 'gn't?c:~*>t s h i f t  to the l e f t  in i r i e -  
ii'euirer:cy c??stcib:itions i n  jti"dr< iii:i:ii??ii.l (2i.y 
f - J !  loVr:ng ekt. :tr.o;iening oi "lrc f ishcry +r:prci, 
and ,J :;i ze-frpq::er~cy 8 i s t r j k : u t .  ion f r i~ i~~  ~9 !v?zr!!y 
2r.pa f:>l. +.he ~ i i : i j ~  yerjaij  which wa-, i;vc.i! fzr"l;iir- 

t o  the ' e f t .  

0 . "  - ,;oli~:~si;i: referred ti: 2; f igure presented toislards 
the end o f  h i s  ta lk showing Canadian l a n d i n g s  
s i f i c e  t h e  fisiiery s ta r ted ,  Fol lowins tile 
dev~'cr?;ner",of t h e  f ishery dad peak lairc4;ncjs 
2rqi;ti.i ?8i.'!5, 7 andiqgs remained dt t h e  9'1 !:ij j 1 ior? 

? !, ; e ~ r ? ?  f a r  soz;:e tin:e before deci :fling sh;rr,;:iy 
t c  dr-r;s8nii 30 l;:il?;on l b  by fiiiri-1920. Over Liie 
:?as?. ";$ y r ,  jar'ii'ings were rer?s-,ilzhiy s tab le  a: 
dro~irisi frie dC i 10 i i ~ l  7 1  :on Ib level.  ;he 
s:igy!ect i o t ~  is  th r j i  ?,'-,ce CanatPjaii X S Y  corjld he 
r i.).rc tin , i : i  11 ion 'h 1"arger i i z t '  : i ; ; i i : ? ,  
{hap r : : r ipq tTy  ;n e f f e ~ : ,  

- ve?e?~ ' i  n<j  t . i~  t h e  ;jrodiic?, l o r 1  cit!-dfb prp::,t>r~t ei! 
"1 g r p n  f i ;~ Wa'ir;,?, C i l d y  ;19?r?terJ ~ l j f  - ! i s?  tl~g: 
4nw v ~ " i i ~  jot: !c cat,:l~,e:, nt g i 3 j ~ r ;  1c.vc.l l; :IF 
e f f o r t  iriil i iatcs thii"teiri;:crdture has h t l l e  
e f f e c '  ou "2nd i:lgs. Anchorly res;-or?i?cd hy 
re fe r r ing  a r i a l n  i n  the graph oV'andir igs ,  
cff::-T, and te!rtpera+,ure w e r  t i~:ze f o r  :hi ile. 
Th!s i ~ ~ u s t r a t e d  c l e a r  ~ a s i t i v c  cor re la t ions  
b e i d ~ e r  :o!iyeriii-tirp and  iandinqs and i" c l e a r  
jndrciit:or t h a t  in recent years of tile f i shery ,  
dus;ji" 6 cfirtiiiiai:<c ;r~c~-;?dse i n  e f f o r t ,  l a d  i q q s  
4la.d- yesera1 iy deci Ined, 

- CarnyhiKl! referrred t r  iris lire1irninar-y arialysiis of 
Cdta t w , ~ j  the port "ialt'and f is l?er,y vwrici.1 gave a 
bez lc r  corv-el a t i o n  between ciltcl~ aiid ef f0t.i: thar i  
be"een catch and ie t ;pera2 $ire hut c o r ~ c i  ~i!iri! t h a t ,  
as i: gener-al "cent?, catch dqid t~:iij?er.~i:,tlrii iii't-"3 

r2 :d t~r i ,  Stasko indlcateif t h a t  i:j these‘ 
ana;ysec, s tirile la!; hdd riot beer: i;sc>,i -3rlti i t  aris 
poir~ted oc5 iqii Anthony ar:d ";crrttl.i f s i a J  

:i"i?pCrdi3,i~e ciiri he aifec;!--ig c d t c h e ~  i n  t.l?p 
cr i tn??~? year  iecatise of i t s  effei:l. or: rjt-oii+lr, 
caichabiViity, siirviv;il, ecc. 

- cowl ids iozs were sun~ri~dr- zed as $01 l ows :  WS-or 
t h e  e n t i r e  U,S- f ishery has  been estirr?atefi to  i-i. 
36 n i  1 '  i c : ~  i b  i".~ ~ p t Q r i ~ i i ~ ~  efi-or:. 1e,t".? of I, 2 
r:~il! ioib t raps - th i s  is  6rg:in" rii:li l i  icn Ihi a!:ove 
c;dr-r.ernt 1 an(:jnc;s. 7 n c ~  sajq!:oi;t:o:; :l,aii(? by 
: i i ~ l ~ r ~ c  t i r a t  t h i s  "SY wo!i?d qoi i~ i l l . t a i r~c?<c !  
unl  c : , ~  t18c? ~Cfqr;. i ~ 3 5  f j  r S f  r e i i l : ~ ~ ~  i;e 1 nw 

"h p~li:jlr);i,:' Ia.ip!. the "an;?di:n :rb:ip-y, j., 
\.I . ,? .*., . 'i!;{ji?estc?ri tila" "SY wac ;i;w'lai:! y iic!~.;i>l r 
c:irrer!"anc!?~gs af arouild 4ij irri l l  ion I h .  I t  wris 
obvious t h a t  the leve: of e f f o r t  i n  ?,he Carrailinn 
f i shery  was fat- t c  the r ight  (an a i:rol!iictior? 
c:rr*ie) of Ci?e o:>iii;iu~;? level , ax! had bec:~t fiir s:i 

loi;gitl.i~it there viere Iittl:? d a t d  to  indic,ltc wl l - l t  
#..,.' ' . I ; , E ~  i!j:iii: l e ~ e l  WOUI (3 be- 

Roiiinsijr? "oiicht~! on Ihr siii,jec?. of si i i ,s jd jr ;  ill 
;hi> Fisiwry anti indciitcti that  :.hc cob* 
( i , P ,  cn.;! t.0 s o c i ~ t y ]  0 4  r_or:it:;cring l.h is  f i  silery 
w i i i  f a r  ilr'c?dtet- r.iran tho  actual r ~ s t  tr, t l 3 ~  

t isher'inen and siic;cjesteti t h a t  -,ii?rsidiec, "2nd 1.0 he 
co!in+er-prnriucli: ve. 

- Cadc!y si~giyestec! t ha t  siibsidies (si:cii as t he  / i i s ? , -  
?.rail cc;fi?i~nsaSion sci-iia~ne i n  9i,r ti. S. are  d i s -  
rujy!. i t he  rreriiiai predator-prey re: a t ;  onshl;. 
betwccr? lobs te r s  2nd fisiler:,:iiii i n  t h i s  fi.;btir.y 
arrd sugge-,:e<? tha?,, iWdirrcS or i r v i r e c t  5i)~iil~ 

o f  srlhsidy were eli,r:icated, ~ f f o r i  vio!ilri d r c ; ~  - o  
:i:~r-c -easonc~!j1e l p v p l s  p ~ i + , h f i ! i t  f-lir$,l~t>r 
1 i:t i~rii~i.10r!. 

- llohinrar: ir:<iiciil.ed tha!. Y / i i  er!a?yses  ski?^ ?.hdt 
i i ~ c  c-iSCi~~?~?:"i:i K S Y  f.)r l i ? r .  : I ,  5, vje:i?(! hc l i i i ~ I : ~ e -  d l  

<j Li!.g~r s i  ZP I i ~ u i t .  A n t  h o r j , ~  ; ~ ) ? * ~ t r x f  oii: t i i d +  

<?ny es: iini??.c o f  44"; ddji;?; e d  :.i, ct1rr.i.n; iori:? i +  i or)s 
,. . o r  s i z i ?  ? " n l i t ,  iiriit of effort. ,  eti:., i n  the 

f i she-y anti thdt  i f  changes i n  these t a k c  i': ace 
tilt '.IS'f . Y ; o ; I ~ ~  i,e c':"fp?.rcyii, 

- R3I-iinsoii suggestnd t h a t  chdrlges i n  c a t c I ~  t'irli.! '.o 
~ e f i  eci. cbnngs  i n  recrin: t:::~cl. r d t h ~ r  i . ' r~ .~n 
ckaogcs i n  '!/R as a resrilt of e f f o r t  chanijes. 
referreci to d i  f fe re r~ces  5ctiqer.n lar3dinc;i in ';;el 

Nova Sca t ia ,  bkine, :a:! Charlot'le Cguncy  i n  
re! ;ii!nn Lo long-teri11 ie~fipn~.dti:rr. changes which 
i nii lsai..ed fhd t Factors otk~er  t1lai.i tei:ijieral" tire 
were iriiicl ved i- i - i f l  iciecc ing  ciian.;es i n  (;a: c i i .  

- ! G I  lcw-i+,q a iQ-:jr i:ics!jre :>f the f l r ? ) e r y  Si. 
?"a1 i s . ,  Roliir?sor? g 's*i i~~atci?  that i ~ ? n d i n q s  rn ! h e  
f i r s ?  yeclr ?, l idt  t he  f i c,hery r-t.of;?i~i*ti : . i p w 5  ;, 300 
i h ,  ' q 3 , r ( 4 ( l  I b  j n  t4e \?conti year and 5,300 I:: 7 n  
the? / h i  ni, 7ke t o h l  it-pa n" !i?bsii.s yraii:~~!:, 
d~ci:i"~i t"f.1 :\I dnd i s  a b o u ' i l .  5 sa~ ? n i .  klj ,izi>r~?- 
t~r"?! i lds +!nc?cr corit?izi~i:us c x r , i o  l a t  ion were 
y i i ? i i ? - r r g :  dhilu?. 291?i?i:-3,ijf10 ~"/ inj ' /~r .  Tlic?sc 
f' i g u r r s  art? a c ? m r  iniiicatitin that  the ~ a r r y i n g  
ca;:aci> of lobster  grounds generiiliy is  i d r  iii 
excess of cirrrerit stailding stocks and that 
i ncrcaser i c s + a o d i n g  s~,cjcks t,h2i. woui d r*:siii l. 
f r o i , ~  s i z e  1 i is l ib increases ihrn~jiih iinrrr~vi;;i ';/!! 

s ; l ~ i j ~ ~  < it*>:: k{+ t i )  if, 4 <;clrrJ~j*)g ~;af>a(; j t  y <;f 
c~-:jtjr!ds a 





T+n.ec .ca:ei!ories of rennr-",ir:ij systtii~is dre t~stx! by the tcr l  I.!.$. :nhster j>r.oi:iicing s",i.;es. Ihrcse ore : )  
Lr-!p : 3 2 1 ~ d ' ~ , ~  rej:orts Li~rticgh dedlers ,  2) a r ~ r l u a i  rei:orts i>y Pisiier!rren, ma 3 )  trili reyorts by fisi~er-:i~err. The 
ca t r i j . -c i r5  i ised by t he  d ?  F + ~ I - c . I ~ ~ ,  sfa?e'; .irn ~ i i i l a i i ~ r  i zed,  ionw d d * i a n t d i . ~ ~ s  .lnd dir,tr"v3nt;igi?s of  each are 
Ii;sc-,.rs,.i~ , ., a n d  an e i i a l i i a t ~ n r i  of the ir;{jsl. rc:crnhiii---~thoti (if c;&iiccIinij  i.r.i;i t i a ra  (inrii?:iol: dpprodch) i~ 
?reser:ted* fi ~ : i ) t rn: i  d i  in;s:isc. r?f ;.hr ?og':ook sy.it,i.?i,~s jr II ~ i l i ? ~ . i c * s  ~:.~lii:~ri;~eott < I ~ S C ~ J S S ~ C !  t!r-ief 





always a'ioi;: a year nid when it + s  arrdlyzed* and 
:)resfin- ";hir?k ing ,  d;?pezrs to sriggesi i.4-i" th'. is  Jri 
unsdtis"dcl,c!r:i Lirrre l a g .  

The t h i r d  cdtegory of systei:~ is the riiost 
r e c e n t ,  ir~;si expcnsi v r ,  'nos: coi;ipi i cz ted ,  driti jri 

i-aly wiiys the ::lost f r u s t r a  t i  rig mf".huii of corn;> i 1 iilg 
ir:arire F s ~ e r l j i  s : . a t i s t i cs .  4 yr-, ?,he Srate  or 
Coq.-ic.c t i c*! t  bss o w r a t e d  a comnr1ter-ge~er2ted 
I12i,ithok repor-t,irrg s y s t 9 n  For lo?ister.  Vlgr-t. 

rece.r"?y, Phcde :slr?od has adopted the s?!i:e anorodcj: 
f o r  yc:a;c?raticn 05 'her s t a t i s t i c s .  '30 th  systeins 
rely on da i ly  record keelling by Iobsteni~en. Tiit? 
?og boors a r e  siibmitled t o  t h o  l icensivg agency a t  
monthiy !nterra? s a? vihlch Yiirne they dr-c eiliied di-% 

processed* A riionthiy jir intciijt o f c a t c h  :>y area,  
iand?ngs by jlort, a n d  varioiis d i f fe renr  ci.!ci? arvi 
cafcli-i~er-iini l -o f -e f for t  s t a t  i s t  i c s  car? tiien be 
s:~:::;iionec" froin tile cor;i[?r:?er. ;r! Connec 'i. ci:f , we now 
a l s c  :rrci:)iie a ; ]  of' cur r-;1.creit"nr;al ?a:~ci?ngi ii:~ t~sp 
o f  a se:~ar.ai,e software pmg rdr:;. 

*h;s syi iei i ;  s z t i s f l e s  !Ilanv of the r c i j i i i  reii:en3.s 
f o r  a colqirehicnsive s l i t i s t i c a l  reporting r y s t ~ r ; ~ .  
i t  i s  f:ilxLb3e i n  the sense t h a t ,  der~er~ciing on your 
progri>~i!r;ng I,uci~et, you can r-e-anzlyze yoi:r iiatd i t )  

a v a r  i e t y  obwilys. :he tSi-ie ii?ij be:w~e:~ sr!hvissi?r: 
0 s  t i a t -  a:ld gnnev-ation 9" r ~ l j o r f i  55 ~ j ? ~ - t ,  
d a t a ,  .jr;cl crdirrg e f f o r t ,  a re recorded  dai ly.  %ere-  
t o r e ,  o f  a7 1 the present repor-t i ng sys te!iis, the 
logbook ap;iroach alone allows c iea t ion  o f  an 
accitr-ate catch and e f f o r t  data base f o r  'he e n t i r e  
f-Iskiiry odpr- viiry short  t i a e  intervals .  

Csnsiderabl e c r i t i c i s i ~ i  hiis bee11 lev.;] ed i;t ihe 
logbook or  "creel census" a p ~ r o a c h  f o r  co!?ection of 
f i  si.,er..'es d ~ l t a .  !'crhcjrs s~irje .?f the - * - - -  L t  i - ~ C { % { : I  i 5  

jus", f r e d ,  I n  bo th  Con.iecr:cii: and 2hotli. is1 arid t i l t >  

1 aw says 1 ohsteriiicil ii:i;s: roi io:- t .  St i 1 1 , i n  ;)rat f i <:t, 

i t  i s  ;?.re 1 ilie d vcl ilnta!-y systei~r : ~ C C I I I I S I V W ~ ~ S ~ I ~ ? I ~  

do  not lidvi? tiic the iilani?iiwPr. I!, cinr?ck erri-y f isbe:- 
man ~.eg!;l ari:{. Thp*p:.iorc, 3ilt; ilcclir-dr:y i i+  t h r  
syslc:ri, <is i i ;  L i ~ c i  diri~iial r-cpoi,tinij apiln~zch, : I ]  + i .- 
:iaCe.jy dpi:e.;ds on tba?  r-ooperarlr?n of the. i i si?cir-:ner~, 

8fi df:j!int;:. !,c a 5jclog1.:dl s a ~ : ~ ~ > : j n g  : ) rwg rd i i ~~  
Ccjn~pcticr;t spen" ;jr?ar. verifyinc; t i e  re! iabi l  ~ : y  
o f  the sys^ici:i as an irsCiiliatr obcat-ch per t i n i  L o f  
ef"i 'ort,  3 u r  firidirgs fndicste  that. the sytscni 
o u t p u t  does r e f l e c t  catch psr unit of ef'ort 
(LB/TiiSDC) irs i t  ; s  observed i n  the Field, Thjs 
sts tem pay be ??ore acc!:rate than the annual aprrroacb 
s ince  a :i!ao limy qo: be inc! ir;cd Lo under--report 531 
ezch day but ,  a t  the end o r  the year ,  t ~ e  ndy decide 
h i s  t o t a l  catch is  twice as l a rge  ds he oi ight  t o  5- 
te4 l i i l g  anyotie. 

i f ? c ~ r e  ar'c c!lsi?civar;tage.i tc i  tiit? i : i g b i l ; : i  
ap:jy'oacii, i:ien.Liopeci, i t  i s  re?a t ;vp7y  ~x;ii . l)jjyp. 
The Corinecticut sjist?ii~i Iris co:,?. <rn 5Yi'i.dije :I+ 
$25,r?bD :>or year "or r l ~ e  4 y r  of  ~ l j i ? t . d i i ~ ; j >  .ii:d iii 

addr"ona? 330,030 t o  i r i i  l i d t e  t , R e  c t ~ t  l rtv pi-iiqr-o;:~. 
Perhaps t h i s  i s  not oxpensi-ie cornoared 1.c: *?lher. 
equal 1 y cor:prei?ei~si v e  saii,p: l n ~  oroijraris i ~ : t  ; " can 
be a subsLnniia7 i1or:iun of or:e4 s budget and rl4liis 
pror.ido r major rcalhlock 10 e x ~ a ~ s i o n  or  cnarlge i n  
other pr5gva::rs s ince ,  once ye!: hatv'e such i! sys:i\iil, 
yoti do no t  want to give  i t  up i f  a !-pore ii.if:o?-tdnt 
short-teri;:  o!?jective needr t o  be ai!dresseci* 

A iliscdssion o f  so-ne o f  tilt ear ly ;iderclcpiiie:lt-1 
p r ~ h l e v s  i n  the C ~ ~ I ~ ~ Q C S ~ C L I ~  S ' J S ~ ~ P " ;  ,lay be of ass i s -  
tance t o  others  con-le:iipI a't.;!lij sir~ii i z;r ;!r,i>grd::?s. !t 
i s  e s s e n c a ? ,  a!. r ~ : i n i i r ~ ~ ~ m ,  t o  b ~ c c  2 !idl)a en4.ry 
n ,iper.ti-~-, = riraijrd~cr:~er, 2nd cia": .-:;?,ry ?i.r-. ' f.t i ! 

d i  recviy ~icc!sr 2 !I(. c o i i ~ r ~ ?  tlli-. ::?Ig*.,~i 
and pri!t-rll?l y , ciiiii;.r. , i ~ d t ,  1 : , I . .  . i ? j  I .- I .- 

ai'riroac"iii~:! t Rkode Is1 ;rnd has i ; i k e ~  dnii Connect ic t;L 
? s  i f )  tire firla1 stzges r c f  converting to th i s  liief,l~cil- 
! b a i n g  operated iinder a v a r i e t y  of s i t i i a t lons ,  
i ncl u d i ? ~  con+racteci work and i ~ a r t i a ?  stihsidy t.; 
o ~ k r  id iv i s iox  ~ 3 i  our de~iartliient fcr varioi :~ 
sepv ices ,  vie find these apnrciac hes a1 l have jirobl'e:i?s 
rali"J'i?g Froii: ;lrcgrairroers ceth other  j i r io r l t i es  Iri 
un ion  s t r i k e s  by keypunchers and admini s t r a t  i ve 
de lays  i n  orocessing ccntract  funds. A17 06 these 
probleliis yieic? one rest11 t, narf:e-Iy, d backlog of data 
to  be entered and an unnecessarily lengthy 5icic l a g  
hetween si;bmissi.:~i of- d a t a  by ?.he fi sherii:en and 
(ei?erzt:inn of s t a t i s t i c a l  siiin:iarjes fo r  that  month. 

A th i rd  drawback is that  one v i i l 1  never yet 
t .-, t a?  i y " c ?  pan" 'at.: fro111 the  f i  slrerinen. Our 
i;rcigv-ain ?; desi ~jlrcd ta siiiii i d e n i i  f idhi e ddt a Fro!il 

i rrcoii~pl pie hooks ; iiowcvef, oar- "at i s t i c s  are 
!:ci!ipti?ed only froin t r i  1,s w j f h  coir;;>l e t c  f i  sli? r i g  data. 
'idr1.y f ' i ~ i ~ e i . r i : ~ i ~  send i,ooks n r n l t t i n g  f i s h i n g  ?ocalicr? 
ci:cirs hiiZ v ; i ? h  d wri :tell : i ~ s c r i p t  ior r : f  iiio l o c ~ ? l . i o ~  
i r i  the. iilargir: of rhe book. They !cay also rei:a!.il 
st.,! -cjvcar i4a.y~ C>S two or jii:>).C ~ : ? I I I / / ) C ? ~ S  liihi c)? CIIYII-II- 
c , % ~ , q ,  .,! ..I: to  i ! i i F t ? ! - ~ n t  se t s  o f  /!ear, a s s ~ ~ ~ ~ ~ i n j !  vip W /  i j 

a I Ei'o d;!~o!rrrt {if ins:ruci.:on 1.3s chi?i~getl 
i."is !)ekavioi-. As ,I resii;?, w4i s;?en:l d certdiri 
<i.:ii-iici t i  we edc? i:lonth i.d i t i  ncj b o ~ k s  tc cor rec t  
o r  ' + c i  e;in ti;;" their raw d a t a .  "T course, t h i s  i s  
n9: p r c h l  t i11  S yyclu iial~e to ta l  contrrol aver y a m  
!cey~,u?nc"lr rand he or she i s  f u i i j t  :.rdi:ied to  :-rake 
i.!ipse edi tor id1 changes ai; the data are  entered,  

in the ea r ly  years of tile systfi.;~ vie had sr?veral 
;pro51 ~ I ? I S  w i  ", the Postal Systeim cei af.ed t o  hand'! i n g  
:;;dssi lie afii~i~rits o f  prepaid !?i is i  ness retiirr~ indi I. 
71:?s i s  jirolsdbly an iina.~cii?ai:l c i;raw?:~g p a i n  iri 
i. , ,,iiin . ei:ieir:-i s:g SIIC;' ii S Y S ~ P ~ :  h~r? scinii adv ; inc~ 131 ~: t i ' - i l  rig 

i ;!I i)ri*sv~:l? t :nnl~ces~d"y t i c s 1  ays.  

!I i s  pr!~I>i~S?y f a - ?  l o  elit i i* idl i9 iiii?t, i i i ~ i ~ i  

; . ib i . c . i l l  l y ,  hi!~ri> fortlii.rl y ',pctnt cor?i!~!~LI : ~ c l  i! d t  i i? !(: 

5 i t ,  1 j r j t i ;  p ,itiii! i r 3  i - 
s i r  h I .  i.l;ici~ to::;!ilcriorl c?t o~lr-  fjo:jj 
ecli" j:iii,eril. ciidiiqes , i t  (5 rrpec trirl t,ha i ,  t i  ii!ci r;f)t"rr? 13f1 

i i i ~  projerf ,  w i  1 1  be ,:l:!insi coirii!? e te i  y rrl egz-.ed :#: 

i " d t  ri?il:::rcc! fsr erllr-y of &:a, i\joos wf j ho i t  
sayinij 1 h a t  -:: thi?ug!i out- tir;re c.xj?enditure lids i:e~li: 

rlrcre tndr dn7-i~ i-;a".rii !he q,ial l t y  o f  the s?.3tis:ics 
i;i.;!i.rdted has lioqiiescianai:iy been j:rir>rove:i. 

A l tho i rgb  i t  i s  not 2 reporting syste~ir per bi?,  

t ~ n  approach used for. gervration of s h t < s ' .  ics i n  
N d j r : ~  1s I'rie i::ost cori:pr~i.iensili.? ;nethad !ised j i ~  the 
United S1:atcs and 4s the Sour ida t ion  on i v h k h  i.?ef.rj 
the systei:;s i:f I;onnect ii::!? and Rhcde l s l  and a r c  
h i i s ~ d .  i f  c0rls !5 l s  9; ;)Or?, s a ~ j i i  jog f91. c2ti.h ii i i i i  

p f fo - t  :nfor~r?:l: ion ; j c  we] 7 as ! > j g l o i j  icai  an!; 
p i l v  ;ron:;ici.r : ddta vri.irjcl! +i?p i o i ~ i ~ ( ) k  ~ys+ei:": or'i' 
;:racihie i;) Oh:+i!1, Y ~ : I S ,  ; t  ~ : O " ; ~ S < , O S  ,a d j i t  i : i ~ t  

. l i i j , j : : +  i]qp j i i  ?,ili i. i y : j i >p~*  t?\:(i? niiy f j i  t h p  n.p!)r~: ! r,c] 

$yrt  e:is gr;:iirdl c;d Frii;:! 5 i.ctv~ri:~e?t or. .ir.?! ers, 
ixi;ansion 0.:  ti^ sar~r;.lc d,ita rnst~l t s  i n  iii?i 2 y ,  
niciiithiy, ar:d .rinn:ia? e r ?  "r:r;iies of : i* ic I : i : i j s .  arid 1.11. 
coi:rpiitaLlori c" a iqj-ie arrdy 3: s h t i : t i c s .  f!nr 
::;a.j3r- c?isadvantai ; i?  of :kc ;ysiei:i I s  thdt 371 illoil 
cdcs'lrt i?e sd:nplec?, i n  nar t i cu 'a? - ,  "OSP $hi; Idi i t i  at. 
t h e i r  :>rl./zi;e &jc:k,  

;"ovje,;er, t h i  s a-fir-oath, ::oi:i"jined perhap: .ii ti; 
. l i >  dni?~ral l a r ; c i i r~ , j~ , -c  ;*orf. :13 1 f j  sht?rirpri, iiitly I:;.yi. 
, , , . r f ie  ~;rea:es< r ] ? t ? f i +  31 f13r (:3j::r>i,r(?ilpfi: g6y?er&ii,n 
:;F s + - ~ '  , do t i  s': ' C.S fr.3:1* d r p f i  & : C I ~  h;ive Izr.;jp n~j:yi:?cr.s :?': 

1 t jc*? 1 y 2 ~ : ;  \ip 'I(;>$+ e+-;;;(l;l &n 4i.e f T /  r,:ll;~ :,o,,.?~e(! 
+ ;  ; ; ;  i 1 ' - . .  .'C '.#.s$;! +,]!>? , t<,+ 1 i;- 

5 1 8 ,  > kd()iji<f s,:+ 1 \*:;d ?Pf>{]!, . , f b ' . l n f ! l  \ f: . ; f ? p ? , . s ;  <-!I&': ,y:,; 









0 ,  ? J 29RQ. Canadian s t a i . i s t i c a j  r -epor t ipy  sysi;e:!i, C a y .  Tech, "2. ! i s i i .  A q i i d t .  5 c - ,  11-37. 

The 3resent F+she r ies  s ia+, is t ica i  sys911 ;  j ~ i  t i l e  ?4ar.jti1i!es i lds CVOIV~I! di i r inc j  the ;last 20 y r  s ince i t  was 
inrr.udiiced jn jSs {:resen!. f'orni* 1: i s  intended 20 procl;lce i n fo ra ld t io i :  o~ ia i~dinqi ; ,  e f f o r t ,  eir i l~ ioyf i ient ,  dnd 
inves!.;r!e:~t + tire F i s h e r i e s  s e c t u r ,  anri or3 o i i t ; ~ ~ i +  and  cxpor? dt the secont iary level. ,  'he coii1plcx5ty ai i t j  

d + s p t ? i s i  fin oC t i le  indgstry th r i~ t igkot i i  t l - c (  i b a r i  +imp:; present (:ha1 i eriijcs t o  t i le r~ei rs i i re iner i t  cjf these  iei: 
papa,ceters.  ()i;ai Sty c o n t r o l  i s  a t t ~ l i i j i t i i i j  1 i ~ r q i i g i l  :iiidi t i  iijl rhc ~~ l ! i i i i d r -y  ir;.iil- , e d i t  i:rogrdli:, i n  cuii~;xi! e r  
p r o c e s s i r ~ g  an(! iopi i? . /n i i tpui  co inpar i so r~s .  T17r vstii::i i s  reiisn~iably dcc:ii:*-itr a t  the ni3"iiorial or  rcginni i i  
i e v ~ :  , 



'1.e : -~5 t :pb  ~,y~iTe!:i I,J:: - p 4 r & j 4 ~ &  I n  t h e  ears 
195"'s l?]c '  ct-)tlci generial 1y charzcker?  iri:: ( 2  j 
r e f 1  cc ei r ; ~  n i i l  lfi:i?l qoisrn~:;ent  invo1 vei?c.ni. in 
F l  she!-it.:; :i;aiiage;~ en;  w i  \"!i:cirisp::!jent]ji jii;i:& rjpptls 
F , ) r  CP!;?CC("~!::!;; i ~f + n f r ; r t f i d j ,  ji)n aboii: ";p ij larair i i?tcf\  
o f  tbi? f i s"liry; !5) se l jdra t  i o n  of  c o m j ~ c t . ~  i i i  t j d $ ?  

""61 ~-. '~"- f . " l ;d~. t  ,. ii d a t a  - the ?kjo rqrre i c ; l ec te r !  by 
5 -., ar;:fi ,dgr-n-i~.-s; diii: (c) d"jgijl\d "i.3 f d ~  j i  jtzt:) . . 
?"P .?r.-~l;:.?n o f  i.rTo;-:;jatioi: I n  l a p d j n ~ s  5;j 
o!>',i?icinij i t  f rom "is11 buyer5 3s a  bypr.;di:ct. i.i 

their ot:r a1 zcicui."!n~, 

- 3 i t ? r ~ i  i +,y 3qd vg: r j f  ;)~u(::Ic: \y i::arLli" for; :?\i 

; ( 1 ~  ;lco :+[at: !jy <*,:: a j j ? , j r  0~: a > ~ : ) r ? d , + ] ; f  :j!~(' 8 j " l r ) s . j ~ q ~  

32; 8 S ; ;ir-,<' 

p;r.chajc Sl i : )  - ::hfpp'jpr bi(<e-s 1:s:i +?!. 
. * - ~ '  - .. .. r ~b!'! :,:,r;;qses 3 -?!lryhds;  ;I i s :  :,:I r.i?cfi-<l i i < , - i -  

:]l;CC":i?.'? I)? Iek.S'er 9 ' > ~ 1 7 ~  3 d::.fjV ~f i r d l  , j ? ~ ' : -  
s - 

ini-.v:t. Ijp r,r.r;vidc. to :llpp "-.;.p of ~ ; ? ~ : i g p  p,y: l ;a~n- 
, 1 1 0 9 V ~  :)r i+ tispy i jsp : ~ ; ~ j r  ;i i in,  ijp ;:,'.y pv-IC s' ; 

: I )< i -d  i)i t$? C O S ~  qf s iJ~) :  ? , . j r~hd i ;~ -s :  I ; )  i . 00 ;~  i q  

order  ti? o b b 5  t . ~ c l .  33jx:v 07 c d c h  s ' i ?  t ? ? ~ :  r-i?.:orr's 
~p:irci~csi.i, These s? i ps  j?eetif:j tke b::ye- doc! 
se? 1 e r ,  t i p  iiate 0" i.he t : -apsac~rlor: ;  ti:? 1j'acr f j  st. 
were ) . o ~ ~ ? t l ,  :.tie gcdr :!sed9 !i:c a r e a  9 f  ci~i)t,,i.?', LL:p -- 
quay~: i ty and vaS lie of the Spec i e j  i r i  qui.sl.jajn, a t  
vie: 1 a:, :)ri: :jn j 4. ;>r.jcr.. If ?)*E .iesspl c:<cc:c.ds ;Ti 
~ ~ , c * s s  :.iris (';i), ttiit ;:pis; 2 ;  ir, jticr.": f -  



Three sqi?ara:e icnrn?s 2r.e used t 4  recori! the 
OU*-~LI :  'if p~. '~ce~,si id 11005it"r.. 

5a.inr.f - !Fzcii ctiiwePy r e p o r ~ s  ~:ioiith!y on ?he -- 
qv;3n: i i  j aS ?oSi,tcr cdr~r?ed dr i r" lng the n~onti.: dr t i  
S Z O C ~ S  I?:>] ;? 3' 'jior?:.h's ppd, ~,2:11p f-nryj so 
cover.s ~h a,.~..vc "but !  .... ? n b s t e r  ;lieat tha t  :s not. f~ozetu.  

iFrozeri - T&?ci: I-lri:~ w i f i j  Freeziili~ c p a c :  i t y  
r eonr t s  iz.t?rtiz!y t hc  ai~ioiinl :?f lobs te r  i? siiiii? or 
shtccked 102;sker aileat Cr,ozc?n tliaring tile !tini~i,i: anti 
h e i d  I:J stcck <at, ibe cnri of the iiiarth. 

L i v e ?  - Each firm rei:arts the  quantity ii: 
lobs-er  in she:] (not frozer,) sold on ?n anniial 
b i ~ f ~  and soch siiles arc  separated ds sa les  t o  
irark-: dnd sa: cs t o  w i  ~ h ' n  ;he industry i i i  other 
p r n i l ~ c e s ;  t h j 5  js to produce proi,incji? and 
1!an-l?!i*71 icistinij n a t  ion21 fig:ires. 

The s:.atis^.,icai systetii i s  lntenderl :o provi;ie 
i n f ~ r : n ? t j o n  ahout the overall  Snd:istry on .i tiBi~el:i 
bas i s  drid jrl a reasoniib!y ?icc?*'rat.e Inantier !):it the 
:keree t o  viiltch -it can iilcet i t s  ~ k j e c t ~ ~ i c s  is  diways 
consir-,: i ncad c?;" bcdgets <trd iiidcpower.. 

In r !  s y ~  tea:) I : ILIS~ dc~oi:lii)oi!ate i tsel  f ?.i) ,311 

i iidii'jtry co!~l,~ri s i  ncj I!3*riCi? fishermen ?oc,itcd dnri 
Op?rd! ;!>g frofll 1 ,OOfl coi~mntinj t j e s  i n  tljret> w-OY irictls, 
landlr:ij  aho~~d. 50 species purchased by !irl!i bc~yers a i : i  

50'3,i:OP i t rd jv id iaa? i r (~risac tiriris, lhese l irnilinijs ~ ~ r - i ,  

processec"i:7Co ~e\dej.al  13:111dr!?O difPerer>t ylroc?iic:s. 

Sonie of the chdrac te r i s t i cs  tila: const i tirti? 
weaknesses i i ?  the  systei:] a re  the totdl  niiii~ber of 
p u r c h s e  S I  ips i n v o l v e d ,  t h e  distarice ilnd Litlie in 
t h e  physical tra:is:i-ission of t h e  s i  ips 1.9 a central  
headqudrtrrs ,  the cbances Fcr e r r o r  i n  coding, the  
tjine I n t e r i i ? !  Seb'i~oen :anding the f i s h  and tile 
estab1isii::;e;;t of a pr ice (bonus), etc.  

The mechanisms f a r  i i io i~i  tor ing for  clual i t y  
inclgde: ( a )  review of printout by 3 i . t r i c t  by 
f i e i d  personnel For gross e r r o r s ;  ( b )  e d i t  systems 
bo" ;t irlto coincrite- j>rocjrdi:rs - p r i c e ,  qciar, a rea ;  
and  ( c )  co:npiirisons between ?nd~isYy in;jri? and 
~ ~ ' S p i i t  thr~iiyh anp'cprj a t e  cor~vers ior Fiicinrs dnd 
a1 so v a l u e  coiT8par: sons. 

The degree of acciiracy w i t h  which t)i!s . . 
rii:icrtir?g 1s close i s  bdiinved to be rezsonable Tor 
??ariaila? s t a t i s t i c s  b u t  dcFicienc?es hecoi:~? i.ioa.e 
serioiis as  the data are n3t ii!]grt?g.atiid9 pat-ticii!;ir:y 
f o r  fi~enag~inicnt :j~irjicses w w i i  o i t i~er-  t i i ~ ~ i i ?  i:ii.,si is 
very iini:ortant for  quota :ncinageinent or e f f o r t  
contri-1 or i-ihere accuracy of cieiajl i s  nei?ficiii, 

T?e co l iec t ion  of the ir1forina:ion i s  wit11 F i e l d  
Services, monitoring for qua1 i t y  w i t h  Resc~irc~? 
;)r,dnci-~, process i ng w i t h  Support Sesu ices an:? i'r?graiii 
:'lanninc;. This divis ion OF responsib:liry 3s 
occds iilned by reasons of econoii~y main1 y. 

ia!!ic l!W f ! nl d s t a f f ,  rpllr-csent i ncj I ~ r o i ? ~  411-50 
i ' i d i i - j i l ' d r ~ ,  2r.p USC:? i n  ccil 1 ec t i r ly  dnti islor>i t o r  i ng 1.11~ 
i riforrriat ion. i!tcsc have ~ t j l p r  responrib i i i t i p s  
cqr-;nec':crf w i  ti-I ei~forcoriipn+ , insjieciion, nr~ i i  

# > I  4. ... 1, 8 , 31g. 

iinotliler 20 persnns are engaged i n  ecii t i  n i l ,  
coding and co:ii?iiter processi ng  ijf :,he infori;ial.icn 
for '  pub1 icatiari. Pub1 icdt ion i s  iiai?iilcd by 
S t a t i s t i c s  Canada - yonti?ly Re\iiew of Canadiatn 
F i sher -es  S t a t i s t i c s i  drld Fisheries  S t a t i s t i c s ,  
ilew Ortinswick arjtl hy 'lepdrticarit o u f i  slieri es  and 
i!crdns ( i j  /lni?lial S t a t i s t i c a l  Ri"vii?;q af i:ani~r'iar 
,- : 
i :s!icrlcis, (7) Mnr?i lily !'ana!i ian IFisblerii.s - ? r i i i i i r ~ t s  
dl:il Stocks, ,md (3) ~?"ior?t!ily i:dr:atiiarr i isfiri-ies - 

:';-iiiiary %ct.i.ir PIC? i v i t  iips. 

'he furlctjonal respansibi i i t y  *-or tile 
s t d t  i s t i ~ d l  ~ ~ s t i ) i i i ,  f ~ r  i 5 e  er;tabl ish~; i~ql ,  it?:: 

operatiof! o f  an  e+'Flc in. ; t  syste~::, r e s t s  wf4-h  j 

S " i ~ t i s t i c a i  Coor i  ii?a+i l g  Coorni t t e e  cori:i:oseii o f  d 

re;:rescxntnx ive of eacii of fcii;r. h r ~ r ~ ~ b i i ~  1 : 1 1 s  





PURCHASE SLIP GUIDE iTc  be ccmplered for each f ish  huver)  

GUIDE DE B0;iDEREki.l D'AGHAI re:npirr pour crraqiie achesewr de poissons) 

U X !  841 i!ib ' , 



f ; l l W / E P E T A R  PURCkP4SE SLIP - A 
i*iiinthiy Flrb,iqri 



I .  FISH P R O C E S S E D  B W F I S H E R M E N  50:ted cod, ;>lck;ac,: : * 7.  

2 F R E S H  F1SM S A L F S  

3. F R E S H  FISH U S E 3  AS BAi :  B Y  FISHEPI IEN 





PJONTHLY REPORT OF CANNED FISH, RAPPORT M E N S U L L  S U R  i i r  PU!SSON EN 

SHUCKED AND PEELED MEAT CONSEWVE EI S U R  LES PiiODUITS ECAiCLES 

i ., d , > t  i , t l T )  ,,>t,,:-, 

i j t ,  f'~r,4rj'#s,..,,8'.,2l 

This rapirri *heis coir,irls;rd #r  to ho i a r i i i t i c i i  not ia:r' 

~ Z S I ~  the 5 t h  iif the month loliowmg to 







RADPOf19- ANNUEL DES V E N l  ES D E  PHOcUiTS D E S I G N ~ S  
~Cocdilionauiars, a:mbzl?riirs u: d~slr ibuieurr .~ 



SALES 5OI.SiQE T H F  FISH PROCESSING AND PACKiHG IN- 
D U S T R Y  i i i i!.*di; > - l c s  i i ieci  rir i  r x p o i i  or oir your  Lehal i  i i i  f i s t >  

r - > . . : r ~  ?o,nS:st i w n o : e s s ! e i i  3n-i i e t a i i e i s  or S O ! F S  d . r * i i i y  10 . , -... i.cii. Do ooi riic1.de s d e s  a #  i.sheiy picdu:rs, .o p r o c e s s o i s  

r B ?v:cntic P , O Y , I C O S _  The Atlil i lt ic a i > v t i ~ r c r  sir i ludc the f o l ' a n -  
, : s * ! o v a  S c a t i o ,  iYew Brui:scvact, Piirice Edn .u id  l s i o q d ,  

&, .,e +:o.,.d1ai8d ' c,:d O..ebec. 

Ye c:r  02rcrrrpl;ng t o  s l i m a n ~ t a  l i e  dunl ; r? l$an : e s u l t i n g  f - o m  

,.. r n ,  b i o n s l r r i a n i  sda:Xsn :he f i i !~ ornci;so.ii i. . n d u s : r y  i t ,  ;he . ?+ :on t i c  

,: -0 P,r o*a;no:r, 3 6  f i r m s  A, 8, C rznJ 3 ,,, one pro iar , i r  ; , r c i i uce  

..e. s o i r e d  cod orid 9 e i i  i: 311 to i w n  X i r r  r n r  ir:iie ~iz,.wz.i-e i d . . !  firdir 

4 * . , . * . > -T  a i o c a s s e e  i r  into i ione !sss  cod i ; ! j e t s ,  iii.ns 4 ,  i!, C c;,d D 
, - , ' I  ::\.+ r - o ~ t  +!#*  s ~ l e  ct we: solte:! t.04 to X s , n c e  4 1s t i , *  p r c -  

. c i s > <  i ,or . . i 's i5.- f ino!  ~ i 3 d 1 1 ~ 1  O i l  B X j i l i i l  ,i + o r  r0,isun.o: 2,; ..; 
',#>,'a2?. 

I <h.i.,i.iu, if i l r i i . i  A, B ,  C; 0, t on4 ?. i n  cine ; . i o r i n i c  p r r d u c e  

.,:?r an.4 s e l l  011 3 /  tneir p r c d i i c l i n n  *a f i r n  X ,n ?he s o m e  prov ine*  

%.>, , r . a r i - .  i e l i s  f i r e  ~ ~ a d , ~ ~ t  ~ . ~ ~ i s i d i :  of i h a  j i s i i  ~ : ~ : c r s ~ i i y  ; n d u a t r y ,  

.i ..: ci r i l l  ::I be repos ted  b y  l i r n ,  X .  

-e n sli r s  nbta  rl a c i e s  >i E!sl ie iy  g r i i i ! ~ ~ t s  'i:!iside o i  tiic 

. - ri +i;e i d r i ,  ~ r n c e s s i o o  alrd i ; rcCl i ig  li disiiy. S u ? o a  d i r c c r i y  

* ,  Cu.lu.l.3n \ ' s f - ~ l e s u 2 e r a .  i e t c i I o i s  or d i i a i t i y  i t ,  r u ; ~ i i i i n n r s  i l i ou?d  b e  
, :r? v r S $ i  tigrr Ib*ading. 

S A L E S  TO FISH PROCESSORS AND PACKEj7S ,., r;,c m t i , c s  inui 

:.a .. . " , O W <  3 - - 5 .  'he At!o,.*,; j,i,>*i-IC,?i I . , <  1 ,  ?r ?gob3 i i " t I ^ ,  

.a- Vr,,,s*,wk Pr,r : ia i d - o r d  : s i r a i , i .  ille ! _ i ~ n j / . . i - !  ;rat! 3 u e L e ~  
! , '  r e p o r .  i i i l r s  inode ro i , i ~ , i e ss : i . q  firi.,. ..-azt'lr t i $ .  so.s**  i r n v i i : i r  
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% .  8.-.-.r..,-15ais:l orld 3uebt-c.  I *  3s .so! n e c e i i o i k  ; ,i;l:ne 11-r o iocessor  

, . L .  . -  , -  ., .r.i.cc .o w ' l l r i *  :tie f. i l1 ,, 15 I ~ 1 , p ~ e 3 .  

N o u s  c s i i i y o n a  d ' i v a t e r  t ; u * e  dupl;io:.ur, p o u r o r t  i 6 s u i i r r  d r  
szeii ~ F I  ( r n ~ o r t i n ; ~ ~  qv;  s iai ie i toa., t  i - i r  s c i v  da l ' , n d , i s * i i e  ,rr 

ciliadr;io~~iierncnr don$ ;a r a g i o n  nt1;lrr:iuue. &'or e*e17011~ 5 11, ii', 

hr,s<eme,,:s A,  8, i et fi d'une . > i o i i r i . e  darin6e i l i r d v  ieii* dr. ! r i  

i n ~ i l ~ e  s i l i i b  e n  ratiin..rc er in veildf;.>t ic ! ' . i t nb i  sasmer.t iie io ..%-r." 

+rubiilce e ?  q i re  ce d ~ - ~ n $ r r  en for: drri  trlers cGiioss;r, 'ss i : a i i l :> i r -  

: j 9e r a t ,  A, f 3 *  C *>, t> fie J < > , v e s z > t  p z 5  J i c l s a s m r  lou,$ w e n t e s  r . s - - ~ ~ -  

sil!De P V  sa~111u.e i o l ~ s e r ~ f i e i  j X i  Y U  ?tie i e i i i i - i ,  r.st IC i ( i . ~ d i i i i i n t i ~ t i i  

su, "end :e piodult slii i r s  i , ioii t i i l~,  ; t iorage:\  ou a ~ r  coigscrrnrnc~ 

t e ~ . ;  i 3 u  C . ~ n n d o .  

V E N I E S  AUX CONDITIONNEURS Ei EMBALLEURS DE 
POISSON do835 i e s  q . , i f r e  n u ; r r s  uri,r,:,i.er $ e  I ' i i i i a i i t i q v ~ .  ! 'a,- 
semk,Ie .{-$ p<ov.,tces :!* 1 '~\ t i0n*~utm c~sss,pae,3d ICJ N o L , v * ' l e . f c a ~ , c ~ ~  

l e  N s , . , i e o u - B i i : n a ~ ~ c i . ,  i'lie-:iu.Prii:ir-Fdn;iin:,& rc:ie.'.:au*t, i. 

C'u&bl"c. Ne n & c : o i e z  p n 5  l e i  rn . i t oa  L i ' l r 5  ailr c i , r i s j r i i i n . i  Jc i .>i?J - 
t ~ o r > ~ ~ - x T ~ e n *  &ok>i',e'> b d < > , , , ,  i3 $n>;kl'e 0 7 " S v , , L -  r$ ,e  ":,?se ~:ro$>7*, c!*trets,3%'. J 
i - 5  ~ C ~ ~ ~ ~ I C ~ C T > I I  i t i i a i s  cn N ~ i i ~ ~ l i ~ - E i . ~ s ~ r ,  DOT eve:npJ-,  ~ . n  

dliairrn* s $no!*: qi<~ e r  i e n t e s  fa : ies  a u x  cand i * ionr ,c .~-s  iic po i rao- I  

k;cLi,> dons l ' r . i i r  AeC. Oi,ri,i. L l , , l r e i  " O V l l l C e l ,  . D l ,  I "  N i l U I B i i U .  

B r u r i s w i c i ,  i ' ! ! e - d u - P i , ~ . i e - E J i i i i i i ~ r d ,  Ter ic - i i iauuc  e r  Qv;te:, ii ,,'.,~i 

pas s > 6 c e s s t i s ~ e  3e d6ssb-e, 4 -  r S n J  ?~.>~ov~e.,r 4, 1.1 brc,*r-c*: 6  in^^:^!^ 
'e p , i i - , o i >  3 616 e r p 6 d l d .  





Cad3;~: ;l";f. coinoar+sofis can we make !?e?wcen the two 
0 1  , . z ,, diid Candii 'a:~) S ~ S T F I I ~ S  and ho:+ does czcii 
sys:p<; qoet xi.?(i r?c&s c"&scf.- fiidn?gezi:en'? 

Sm< Lh : 711L3: tfel)pnds on t!le i:iznageir~e:?t i?cPi's .in eiich 
area. ;bp riai'y ioghook systei,i bas :ner,il 
iieraasi. it. d l  ib:s fnr L l ~ e  coi 1ect;orr e i  catch 
i n &  e f f o r t  i"a:ii by :rip, :hesf? d d t a  ? r e  
necessd r y  fic?r ;?:any manai)e:nen?; decisi4:ni a 

Caddy: Ir! iandda, ?.tie keenirig of iogbooks was on 2 

vol.intary basis  lip : in t i1  a few years aqo. ? t  
i s  ZIOLI ~013pi i l  Sijry, hilt i ?n ly  f o r  vessel s over a 
c e r - t d i n  si ze. l k i  a el Qiiinates the i-eq:iirement 
of "c?eiiin~ ?ogboeks or? i:lany inshore >oa ts ,  b u t  
the  o";shore %iossi?i s h a v e  then, Cbien r-eport i ncj 
i s  n o t  \io? i:a?i-,ry, however, the ques t  iora i s  
of ten raised tha t  de? iberate  iilisrc.porti ci; may 
3 e ~ n .  !e Cofiiiion p i ace. 

Cor8iii.r: W?en a r ep~i r t iqg  ~ y s t e r i  i s  O n  ;I V{:~IIII??TY 
!)asis,  you ) idve il, charlce t c  develop your own 
cnn:ac:s and c o l l e c t  data i n  which you h d v e  a 
ciirta!? !eve1 of ci?nr'?dence, A?:pn ~ ? L I  !:!dE:e ii 

syste111 r:rar;d??ry, v;e biin proof that  in dt 

I c a s + s m ~ e  ~i:=i.iiiiistanccs you car1 cbtajn y w s s  
ina tcurzc ies -  

Eennet:: I n  a voi ~ q t s r y  sjistex-ii i -  seems thaa. a bids 
n??ght  ;?resent itse1.F lnsofar ds the lriere 
ei-Fi c - i c n i  f i  sherrireri seew t o  be :l:are sc~o;?era t i ve 
and t h i s  leads to overestiir~ates of catch per 
e f f o r t ,  

Snii th :  lh is  i s  probab?y so,  but the ii~isrejiri?sen- 
t a t i o n  of data i n  z inanciatory ayster;~ does *lot 
pecessari;y occiir ip a1 1 cases* Cor~:;ecticti: 
condircteci a I-yr stridy in the f i e l d  +here we 
ca1 r i : l  a k d  vai iies of calc5-effort  v~hjch are  
s ~ : ~ , i r j i i n g : y  c h s e  i.o those * ~ a i u e s  froto ?,he 
i r ~ n n t h l y  ?ogboo% siir;:nidr.ieil. 

Cabdy: !>i; yo?. i in Conn~c3iciit) gliaraiitee your 
i - r ishern~er: tha t  tile d a t a  co!:ected via !ogbooks 
will not be :used f o r  incoi:~e "ax purpnser;? 

S f i j t h :  Yes, 
Rebinsoii: i n  a s taat js t icai  satnpl ?ng system, what 

s+e  d a t a  base 1113 we need For getr;i:?(1 
ca tch -5 f fo t - t  type d a t a  froiri 13,090 Llshern~en 
spread olit along Inany l i i l es  of sliopel jne? Go 
we need to sample la0? - ! d o n ' t  t h i n k  so, 

-, inomas: Lr the paper SI~npscn p u t  out 1 thi*~!; "at ,  
si l t  i o f  2,909 o r  so fisliermea, he t r i ed  to 
sanpl e 5'7, whelri he then p d ~ d  ti) keel1 a log 
book, 

Benxwt;: 1 a]:' not sure si i t  i &I ieve t i id ;  he Lr-in-d 
t o  c o l l e c t  everyt l~iny he could, bic h a k e  t r i e d  
tc- saiapi e abo:it 1 i n  ?W+ sher'jier; 011 a s t r a t i  - 
f i e d  b a s s ,  hub thdt  i s  olily CI guess zs to d 

s ? a t ~ s t i c a l l ) i  vai i t?  sarr:ple s ize ,  
Caddy:  5,ie izave conducted biological sampl i n y  on ar3 

in tess ive  basis  a t  two or three posts over 
f a i r l y  long t i m e  pericds, but i " L s  difficirii:  
t o  e x P a p o l a l e  these data to other  warby 
oorts .  :t seems a s  though s t a t i s t i c a l  ly v a l i d  
riiethocls OF col i  ect ing i ; t a t j i t i c s  have rrot beer 
g j v e n  encdqh consideration. 

Stasko: The tgcncy t h a l  i s  col fect ing catcb-effort  
data shoi.ld ng2. be the  sari:^ agcscy t h a l  i s  
pol icing any type o* q9iio"L ssysteill. 

Yisrns: Y M f S  Ss ciirrentiy ;novirig :P the oairectior? of 
comozlscry :ogSook systefiis. T*py w i l l  be of a 
c o n f i d e ~ t i a l  c a t : i r ~  and used pr-iiiidci:y $09- 

e v a i i ~ a t i y  stock s ta tus .  
Smith: Repgrting syste!-is a" a voliiritar~y 3r 

ctiriiptil snry r3ati;re pr-iii~?r;?y f o r  the gatkeririg 
o f  data !?iz:. v i i i  1 be oc bio?ai;ical a i d  i n  stock 
ass~sir- i .?r t  work shoul-1 c(:t be ;is& direcsiy i n  
pol'cing a "shery - as i n  s i l ~ 0 P . 3  S ~ S ~ P I ; I  or 
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f a r  a :ji;l ?&ins s i t u a V f ~ p .  If yoki do rise : t  
a? so i n  t.hi s nanner, you i.ii: 1 b ias  your ,lai.n i ? ~  

some f i  shepiiler: inay y i t ~ e  fa1 se rf:corils tn 
indicatri iihal.ever tiley think w i l l  he1 j i  t h e i r  
cause. 

'Ian Engel : The n!anagemenl agencies i n  ViryiiiL? have 
beer] ieok-i-ig a; s t z t i s t i c s  ijatherir?q scheiiies 
f o r  at least33(1 y r .  I t  has pret ty  8iticii been 
agreed iipcn by the Virginis  people t h a t  
co~~iji?il sor-y, 100"aatiljrl i rrg sci~eii~es are cineiiieci to  
fdiZr:re, 53n1e s ta! is t ical ly  v a l i d  sa~npling 
scheii1(? on a rdlldOiii b a s i s ,  such as t h a t  heii-rg 
recori~~~~ended i?y TAO, seoins f r r a ~ h  rc re  resijoiir; i bl e 
and woriid prohalily be !:~ilcil cheaper. Whdt i s  
needed i s  fo r  soilienne to look into the desjgr~ 
of a s t a 5  s t  icai sa!i;pi i n g  s y s t e i ~ ,  

iiiithor-fy: 3 i~:: Tl!r)i:ids is ~s i r i y  d suiir[?l i r l y  !!!etiiud 111 

Maine rather  t h a n  a total  i :? terS~iew or 
reporting inethod, "i checks the dealers  f o r  
!and-ngs and e f f o r t  ciatu, This i s  good fot- 
nvny parair!eters, hlit does not m a l l y  get a 
handle on to ta l  catch and e f f o r t  because of the 
nu!i?!wrs o f x S t e r s  t h a t  are  sold direcfily to 
coi~si!nrers froii? the fisher~ncil, f i  systerr i s  
necessary trzat; al  1 '3~s f o r  to ta l  catch dnc! 
e f f o r t  data La be col lected.  

i3c:nneit: Sain j i l inq i s  very good, and when based on a 
(;o!~d orograin, and the progra:irs are there ,  the 
data a re  very re1 fable. i h f  s docs not inean, 
however, t h a h l l  the d a t a  are ir:nI ilded. i t  
v:ou?d seem t h a t  a ;,rogvam t h a h w o u l d  a1 low for  
t o t a l  catcii s t a t i s t i c s  s i ~ a i ~ l d  be added to a 
good san~piSrlg procjrair tc  f i  I1 a l l  the needs of 
!?lanagement. 

Clark: There does not seeni nwch doubt tha t  b e t t e r  
t o t a l  catch ria", ape needed. The offshore 
lobs te r  s la t is"ns arc  a good cxii~rip'le 04 t h a t ,  
because there i s  no way to gel. d handle cri the 
arr:ounl o f l o b s t e r  that is c:irrentl y bei r r ~  
:?ickeii tip as "shac.rm in tine trawl f is l ier les  and 
soid d i r e c t l y  without beirig ~ecordei!, :n 
ddd i  t i  on i o  t h a t ,  i t h i i l k  we rneed sciiiie con- 
t ro i ied  s tudies  to check on the r e l i n h i l i t y  of 
ca tch-e f for t  infori,~ation obtained fno!i: current 
s t a t ? s t i c s .  

Br iggs:  The ?iWFS s y s l e ~  of reporting by the work o f  
port zrjents has certairi problems. The i n d i -  
vidual coi i e c t i n g  da5a hes his own technicliie 
and fre:juently, when tbie port agents change, 
there w i l l  be a f a i r l y  major change i n  the 
rejiurteti cdtch oi spec i f ic  species &en l i t t l e  
o r  no chawje has red: l y  ncclirred. 

i'i?:itly: Iloes P i W S  t r a i n  the i?ost agents i n  the 
1ircfi.r-red rnanrier- of col 1 ect ing &:La? 

C i  ark:  Yes1 il~i t h  t i le  aid of a very detallrrl  mdrliial 
i t ~ i n ' z j n c j  proccdi;rc*s and rechtf reinerrts by area 

Yorriszey: Thp regiiinal coi:ncil s a r e  tending to 
:,refor the jdea of csr;rnw ;ncjbooks %or a l l  
s ; ~ e c ' e s  reporting - a i  l eds t  For ?hose species 
rindex council zanagci.ner?t ;]I ans and f o r  spec i f i e  
bycatch. ' b e  i r l d i  i i d t i a l  1 iconsing agency 
( s t a t e s )  mdy have iaeci Fic or addi t ;onai 
reqii? reirients. 

Ar!thhcny: :4e hare recen-ly he ld  so:rie public meetings 
-in Maine (3.1 ic;bsf;e-s. Duriirg these r n e e t i o g s  the 
'' sbsierilen sajd ',i:;y woii'ld i k f i  r ? i t ~ l j i  n o t  keep 
iogboc?s, and i f  they were forced to: t h ey  
iio!i?d :i:isrepresent the l r l and'qgs. They 
rs?.iscd t? p r o v i d e  any data 3t a T ? .  

f40r~isse.y: :he S I I C C ~ S S  or ?he 1ligSoi.k s y s t e : ~  may be 
ir:isl eadjeg.. Yqn C; siier!nerl i n  t h d 5  s t a t e  
(l:=nnectic!r" seer? to go a l i i r i ~  with rna~agernenl  

' .  recor:!j;~p~i(:a~:i;ns ~ : 3 r e  j :y t k d r  ijsher?:fii j r ~  

i.r13~t d T F d S :  
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sit;): 1 ir!cj ::rOgrdi;. coinljiirei' w i t h  an +irir;2! t(:3? 
ca: ch rej?oriing systeiri. 

I ' + e  f i  shecnian feel r t h i a i  t he re  are a1 rtiarj:; 
boo i::a"ly for:?is to fi 11 OIJ!. . 1 h ! i e  keep add i 719 
::r : *q?-f logi.iqc,Xs t o  +i 3 1 31:: they  are jss?  
v"".'g I..' &dl, We sh.-i!;irj ijzy t i i ~  
1.13 i nirXntir ice n"iili?l?? e r  i i l l i  ~?;er.rrjaq lsgs. 

B ; ~ C : ~ P ~ L :  'h(: nee+ T O r  s ~ a n d d ~ d i ~ a r :  i ~ r l  OF d d l  d CO:- 

1 or  t i o r '  5ysl.cini: pias "rrrrii~ht oiit ii:ticii edr-1 i e r .  
i don- feel t h a t  s!rch s ta~dard izd t - in f i  ciii-1 
e x a s t  liecaa:se o+ the great var iety of pcol'le, 
ter:hn:qiies, nciigibers, e:c, 31 i a i  ong % t ~  l i .  5. 
d c i  !,iiradian coast-.  The syskpii' ni:!stLi;e 
f 1exi:rle- 

flo5ir?sor:: i dgree. i--req?uentiy He m y  need to add 
nr: syste:!::: Lo collect lacdl izcd  d a t a  ncr(is, 

C?:ldy I Tliere seerss !~dslc agreement t h a t  a systeli~ is 
?ili?cicd that w i !  l u rnv ide  t o t a l  catch il3";, 
%??er d i i a ~ o g o l i s  data,  haiiie*ier, s!ic":.is s i zrJ 
f rei!u?f~cies ,  C A  t ch  r-atcs and tire 2 i k c  or:ly net.:! 
: o ije s?atisi..ica21y i d 1  i d ,  arid hencc. cdii hli. 
siihsar,q)l eil, The U. S .  seei3?s t o  i~ iavc sci:i>rn! 
<..,-+ ,J> ..s:ni; f c r  co? 1 ect  i ng o3for: c i a t . ~  rtcii, ,ii!!l 

,ioss'i?iy : i i ~ t , i '  on ~ d y ,  !i: C d r ~ d d d  wi' i ioi 
curr-iiiitly h ~ a e  good cffor"!:at;; - ~l!iti: (:,in wi> 

fl0 ,3b:lila it'? 
JAIII~ ?sun: l i p  are c::rri.ntiy ii! the nroccss !,f 

rs lal) l  i s k - n g  i? sal rs s! ip cor4!hineci w i t h  d lo? 
* : ( ii ".< $1. f o r  introduct i l iq  i n t o  t he  Mdr i  tirile ins'iore 
sraiion f ishcry.  The sa les  s l i t ?  p o r . i a ~ f l  bas  Ic 
r ~ g 3  ii l : ed  c u t  3PyWdy. l l i p  ~ i i ~ l e  forr:? i s  siiiii~le 
afic oniy takes a inin9:e o r  l e s s  t o  f i l l  04it.. 
.v 4 !nepe nre three r n a i e s  on payer %;kcre no 
car-5ci; :later i:. necessary, rtre cop14 t i l . j t  goes 
t o  tile nityer cines no?: h a v e  any effort-loca-.inn 
d a t d  d i r  Lhereqiir~ i jowla do a n  e.jfurc:i~;ic.iii 
dqei~cy ! i t t l e  good i f  they ge t  ; t  lhr-ciiiiibi cot1r.i 
act i on ,  i i ?e  second s i l r~ t  ;:ws to the 
s i d t  i s l i c s  peol11 e dt;d Lhe f i  cbervarl ki?!?jis Lllci 
ti,? r d  copy f o r  h i s  sale; record i.o he1 :. !I ii:i 
Increase h.is zilccess by jooking ! ~ c k  a' past 
* -. . F ,,., 3 ire: a 0, ,,.ancc-- by a r e a  and time, 

S t a s k o :  '+e qur s r : i n i i  3: c i i n f l d e r l t i a l  ii;:: i i a ~  heen - .  ra I -,e- several ':ii.1cs afld Is  s t j  1 l 2 very 1 argc? 
s o  Prec~de : i t s  In both wys .  Crrc 
req.ii?si for  some ""cdFid~ntiaV\!ata records 

8 nrij .-- ~ ~ r r ~ e d  down, another iipl?e7d, iiii:iogists 
wnu'? genera? 1;. I ; k c  to d v o i d  tile 1 ; s ~  06 Icg 
riicords C ~ i r  prosec"? ior:, i n  order L ' ld t  we czi! 
p y i : t ( ? ~ ' ,  8,jijs ~ j t "  s ~ j r g - ~  of jrjfiwa:,:  1" '?-!"lj 

o ~ s s ~ ' > ; + z  fJ ~ i f j ~ ~ $ i ~ n ~  







Burns, ',, m c i  S. % Clark. 1489, Appi icarinn o f  U.S, 5iittom trair.7 survey arid con?fi;ercia: ddta to offsilore 
:c".$er assessmerits. Car;, Tech. ?ep* F i c i i .  A q u i i t .  Sc i. 032, 

[ in i tn t l  Si.r:tes spring and autumn hottoiir trdwl siir\ii?y data f n r  offshore iobstess  fruin 1964-78 are  presented 
a:' dniiyzed.. i ~ r  spr.i . ig surveys, i nd i ces  o f  re1 at i i ie  at)iincia,,ce for :he middl P tltl c;i i i . i i :  driti so~t.iierrr Pic\! 
Engiand a r e a s  F3r 1968-78 declined 51-70mn iveiglit ( k g )  a n d  17-56% in niii~~hers per tow,  respect ively,  ? > L I P .  
irrcwased 322 i n  weight dnd 79"%q ~iuliibers on Georges bank, !:orres;:onding va'iues f o x  diitii~:!n su-veys f o r  
1964--7,? were 55-63% and 46-55% deci jnes, respect5vely, f o r  the inQddle Atlant ic  and southern New E n y ?  anti d r e a s ;  
on ileorges Bank weights dec! ined 3C$, but n~mbers  increased 129;. Den1 ines were rnost pronaunced i n  the 
sngithern i:ew England area, Comnercia? abundance indices "or offshore lobs te r  t r a p  a id  trawl gear deci ined 38% 
and 2 3 % ,  respilctiliely, No trends a r e  evZden"cn mean carzpace length a:easurei!:ents obtained diiring s p r i n g  
(1974-78) anif ilLitr:n:n (1974-77; cr i i jses;  however, roean wediijghts obtained froin spring survey d a t a  fo r  1?61?--7P 
decl iried 26-42%, w h j i e  mean weights abtainetl from autufiin survey d a t a  fo r  1964-77 declined 11-37%. Spring 
starvey ddti: iqciicate h igh  cnricen",rdtinns of lobs te rs  i n  deeper water along the cnr t inen ta~?  she1 f edge dnd i n  
tire G!i?f of t h i n e  ai:tiimn survey data indicate a 1-ori3 scat tered distribtitior: in  tiei:j:car water ail(! shoaler 
areas .  



::apl.: ?y,:eyi~!f;~d?, IOC c;+ tile loiisti!r i! il:i?rry 
drld :]::c] "ijnig 1 arldinijs ji: r'ecent year,s ijave rtii::u- 
1aVe.i cijqs:iler.d??le j n t e r e s t  ir:  statdis of  
f j f+si-cre l o b s t e r  :.oi,ii'at ions ,  irw? revera? sti:clies 
h i i ~ r  !:ei?ri 3:oin~~i  eteil w; a t i  ve t o  ecr::ogy, i;ojitii at.:on 
z,i. ..* .. i I ' +,* -, , r!~l~rdtcrj a c t i  i i ty, qr3k~iP, drrd i: ia5:iri<.jai:. 
~ a ~ i t ~ " , l ~ : i  1 dh" dni( p?ef+ri;nce I;a?je 
i:ijc ieri j qil stbn!ersjbl c crdrl: jjjzn?ann e:. a ! .  197 7; 
csqpcr f>cv-ja ~o:o:I~ X ~ I J *  i97eS :IS$* 
r V  . , 3 , .  ,,u,-us ' C!o:e, Y?ss. 1;  resii? ts iqidicate # a i ~ i i ~ ~ a l  
,rji-re st:?] i i : y  ~ X ' S ~ S  j r :  0ffshor.e f i r e ~ l ~ .  : J ~ r z y  & 
a! ! ( I  ;?7 / !  i argd C0npi.r jpevs, cnirsij. \{t)v, 15, ! 9 1 8 ,  
Yak ., Y a r ,  F; sh. Ser.1, , dooils ! ioi e ,  !*lass. j :;rovide 
 DO?.^? a?: i o n  L"er!si:;i eri iiltites, anix~cuper and iizi~irinn 
I:?" i; ~ I I ~ J  !:a:,.ai:j p i  a i .  (1977) have &scrl:?cd 

r 8 -  n r .  d t . ~ ~ j  $cL lv i? t (  o f f  Xcvi i i i s?and bdsed 07 yr- of  
t asg j r l g  data,  ?bst:rved dis t r%ut ic> i rs  i>f "ij 
pecf:vcr.;r-s ~ n c l j c c i t p  Li;d" a ~qifii; ,):!~:~ of  237 :I+ %t* 

~"'siror-e :iopi,l a";?n ( a n d  .3ri:::a:>iy 30-511::) riirgrates 
sh~ii~~dd:!! j" Spy j n g  aod S!jliil:F?i-, rettrriling L3 0:lter 
s>c.i " - s j r l  .;I c:;e c:r~o; i - i j i a ; . . i i q q < !  ~ : r : : p r ;  n j  5 0 ,  

1 a t e r a ;  ' : ~ l * i e i~ ; i i q l .  has becri docii;nentr?d i3et:iee"i ccny t?  
arej;, tLj?,?,hler ,?fnr.latit;n tiv: !ni 9rt:or-y ";e:d81;0:- i c  
<.*. -,,'. ,., .#< 

. - -  
.., . +  ,L:t.,: by L i j j a  ~ * X I  r :ewers f1.96:) !-lj3d :+, a!. 
/ v C  , ,.. -,,.;, s l 3 7 : \  i i r ic '  S ~ i e w o r '  j:3:2). Data relatide ti? 
griiwt.+1 3n;i r,ia";r& it?.; a r e  ;ires< idcd by Sit rc"  .ir~d 
ner",ns j l ? 5 s > j ,  Coopet- and ijzrq;.q.; (1371; , , i:l i? ,1~::~drrn 

e t  a ? .  (1:>:7), 

ff,j!,lj{:i] ?)l)?;!,!j{;$ ::.<Y4 'ji;:'Yp,y (id',? I?,JIJ~J :jp(sil 

coi?i..c"id l:%y ",/lc. !?,i':', f i ~ , a , ~ ~ , i " , , ~ " \  11 a.:id qfi;: , j , ,+j~p! l i  

if- oSfsl!or:? ,Irpds (>?7 1:)) 1;1.ce 19i"j; s f  j . i r : i l  :tiici 

si!<iqcer. ';ilrVeyc . 7 ( i i j ~ i j  195' dlli! 1977, 
r c . g : r i - - +  L 3 ~ ~ . - ~ . 3  j ve". - in ai:(..j:,~*~ 0" 1912 "he sitrvey v/a.id~ 
ilx;!?nded to iriciiide insi'roce areas {<?7 i;:] iil tht. 
:;I rddl i~ A t  i an; i c  a r e a ,  rind .ir jircscn? inshore ai.e;js 
Froiv ;c:~thcr!: ?4ew i.:igl,;:iil t o  i:ai?c i-i.i~t- <ice inc? 8:di;ri. 
L ; i  a ]  1 a:li i1in.i ar:d Sti::>iler s:irveyi> , dtli? j" s;?t-ji;ij 
j:!r:.e\#s f r y ? ~ i ;  1i"fiii-??, hot- ,;i.sscls t:seci a  sttipciar!l 
"36 \ 

. a . 7  inkee"  bo2wr.l traw; ,ti l ? i  J I. 25-ci; strrtchctl - .  r l ~ s i i  ~c"iiiiiZ 1 ine?, i r i r  s t r d w l  liiedis::rc:s 24 ::I a? o a ~  
'.";A fooo"~,ie, averdge.; 3 rrx i v  & i . ? h i  dlo'l!] "iic 
ircaririjp~, anti 1 %  c'q!~! :?fei! ~ i i h  ro; 1 ev.5 5.0 ivake 1; 
s~:?taS;;: f::r 11s.- gi: rot;@ bct+oi:]. S:r;cs 1W73 a 
rqg<:j"jed hig";:-oen"? "'iil Yapxei." P,rakii /il;icli 
ii:e,js:res 31 ;;I a l o n g  the iijctrcl;7e a:?(! ;vcriiges 4-5 ri 
7 n 11i.i 51s: a i a n g  the 4eadrlr;:n has Seen ilsr?:i ddiri n!: 
i-e slprincj sur t i rys .  ih t . r , e  n c ~ s  are abv;!::l"ijy qiost 
~,iFe::j tie for sa:?:i? j n c j  5 1 1  sb sp . -~c j i . s ,  hl:: invpr':e- 
nr.i"r.s a re  so tciker: i n  :~aa:ii:l 'y and i t ; c . r c z  .is 
evjiicrice t"ri?t ire:?ds i n  a:~!irsdiir~:n and $1 zc CO~I:~>O~ i - 
tlr,!? (?hspr;pc: i n  t h p  sur.v+?y iilic,! " I F  j n ~ a r ; f i ) r - ~ a \ p  
s ~ + ? c  ies  ( ? - y S  , ce~%b,crc S~\ I - : IP I~- ,  ! > < 2 : ~ , 3 :  * I > :  ?x>re3: j:: ; 
"qt-:,+,ibr-p >?b.j:!lp Scjpr i f - j f :c  C-;;;W.-, :"_ pi? V $  l'vi".! j r c  - ,  
r(al;r('Ser:r i f i ~ e  af  L j y i  ;,i;.;:ii if+ic:: (3s -J ~4kgTp, 

~ I I I * ~ ~ G  ~ a ~ b i  S:!V!l#2Y3 >di,>[>l 4ns % ?  n t i o r > s  6 r # >  

43:;iC~?:??d T.7 s t r a t ? )  ~~a!q ' ? '+ , '  [ ; r<]; -Qv- f .2 i4  c j  ? , - * .  

i r r a  OF escia s t r d t u a i  3rd .ir?  IS^ i r~jiecj :.. .,;:PC j 6 r 
/ o c d i  i i j q s  . i , : t i i ; i  5: ~ 2 %  , ? e  V P - . "  i z . . o ~ . ~ ,  ?"-p; 11 - X I $ ,  ' 5  

4\1:\>3* ,:+ P,. .-.'., !% <;a 3* ?#) ,$  ~.]r 7 q,:,r;p,4 :>: 3 8 >  [ 2 $ : ~ , < .  > "  

7, 4 ' ( v .?,Z<,L? bz,'tl* l!i,l;ih\i ,2,iij ::I. :'." . . .> c , ~ '!,* .". .- %I~\.- 



other  pert inent  data a re  recorded for  each species;  
%or 1oi7sti"r:, i n d i v 2 u a i s  arc  sexed and carapace 
! engths ~oeasured (mi) frois tt-~e eye-socket to  the 
posterjlir  mid-dnrsai margh of the carapace. Prior  
t o  1971, rostra1 lengths ( i .e . ,  from the tip of the 
rostrum t o  the poster ior  inid-dorsahinargin of the 
carapace] were usuavly taken, b u t  snne car3pace 
rneasureinents were a; so inc; uded. Qata are  
suva:ar: zed, aud i t e d ,  and t ransferred t o  nagne"s c  
4  ape - f o i  1oi;ing the cot~ipletinn o feec ib  survey. 

S t r a t i f i e d  inc2r3 c a t c i  per tow ?n !m1h weight 
and niimbel-s iids been calcu1ate:i fo r  a i l  cr:iises 
foIlsw!ng ;>rocedures gircn by Goci~ran (1953) .  !,lea-: 
carapace ienaL!?s have been calculated fs r  t he  s t r a t a  
s e t s  by weighling individuai leriyth groups by 
s t r a t i f i e d  rilean numbers c a u ~ h t  per Low i r r  :+liiL 

length gmup, Vean weights of lobs te rs  were caicu- 
l a t e d  by d i v i d i n g  the s t r a t i f i e d  meafi weight (kg] 
per tokc by thh sstrat j f ied liean number per t o i l  f o r  
t h e  t i m e  ;>efi3d indicated (Tables I, 2). 

INDICES OF RELATIVE !iBU!4D/jNCf! 

indices  of r e l a t i v e  abundance ( s t r a t i f i e d  o:ean 
catch per t o w  i n  ni~wbrrs arc! weight i n  k g )  were 
ca lcu la ted  by season for three s t r a t a  s e t s  ( c ~ i d d l e  
A i l  a n t i c ,  s t r a t a  51-76; southern Pew Engl ai;d, s t r a t a  
1-12 and 25; and Georyes Bank, s t r a t a  13-23] (see 
F ig ,  I ) ,  indices obtained f o r  spring and avtiinin 
surveys a r e  given j n  "Tables 1 and 2 ,  resjiectively, 
and plotzed i n  F i g .  2 and 4, Spring survey catch- 
per-taw data  For 1973-18 ,were divided by correct ion 
factor: of 2-66 (numbers; 2nd 2.72 (I-ieigiit) t o  
adjus? the f ishing power- o' rh r  "41 Yankee" '.raw1 to 
t h a t  of tne "36 "iankoe" (S:s~~*iigiiit. a g ; i i  30br:an 
1978). 

Thc sl:ring survey weight i r idex for southern New 
ingland iqcredseii from 0.114 k g  i n  1968 to a peak o f  
1.25 kg ' 7  ?9ii and si~Ssequi?ntiy decl incd i~ 0.14 < g  
i r ~  i9i8, -or the niddle Azlantic area the index 
increiised :roil n.14 kg i n  1968 to 0.8C kg i n  1372, 
i ec l  ined sharply to a  iwan of 0.12 k g  For the 
?9/3-77 period, and recovered s l i g h t l y  t o  0.32 k g  in 
1978 (Table I ) .  Siniilar trends are apparent for  
di~t i i i i in survey d a t z ;  the s011Lherf1 New Eiiyiand index 
ir-icveased froirn 1.851 kg i r i  1964 t o  ii peak of %,5:1 k g  
i n  1'166 and then tieci irled t,o 0.75 k g  i n  1177 (Table 
2 ) .  The r.:iddl e  A t 1  antSc index peaked a t  0.87 L!; i f - !  

1959, decl ined to ii,41 k g  in 1175 arid increased 
s ?  igh t ly  59 k g  i n  1977 (Table 2 ) .  i rends i r t  
t?~ini"irs agree close1 y w i t ?  tre!ids i n  ~ e < g i l i  (rig. 
3 ,  3 ) .  Thus, data fo r  scirthern llew En~land anti 
r,i idti l e A11 ~ I I L  ir: str3t.a ar.e consis";i?rit in i n d i c a t i n g  
3 getueral decl jne i i ;  a!:undance dur-;:rg the p r i o t l  
covered by these surveys ( F i g .  2 ,  3 ) .  Catches in 
hotir viei gkt and niiii~ber were iisual 1 y  higher in aul.linin 
(Tables  I and 21, probat~ly reflectir'ig lower avai la-  
b i ?  i t y  i n  spring \;hen bbbsters may concentrate i n  
canyo:i *reds and i n  d e ~ p e r  vJar.er (>3ht; nr). 

The spr:ng s::rvcy we!yht index for Georgcs Bank 
:r?cre<ised to 0,54 k g  i n  197 :ba i .  then ileci ir ied to  
4 - i i  k4  ili 197';; it then increased to 3.44 k g  i n  
1'377 but decl ined to O*I? k g  i t !  ?W7R (Table 1 ) -  
However, the autuini) survey wei ijSt index genera: i y  
dec?+ncd from 3-40 kg  i n  1x54 to 08.81 k g  i n  1?/5 i.nd 
t i i t l r i  i x r e a s e l  to  3.55 kg in 1977 (Table 2 ) .  ? i t  

1977, a very large catch occurreti i n  stratuiii 15 i n  
I J ~ I ~ C ~  only i~ne :OW was take!?. Again, catch ra tes  
were us :~a l ly  higher i n  aii/.iii'iii thar i.1 spring (Taiiles 
I a i d  i " ; ,  and trerids i a  nl~;.ibers corri'spooil closei;i 
:!it11 Sr-ends i n  weight ( F i g .  2 ,  3 j r  

Calctilated iver-ages fo r  w r i n g  survey dhuitdarce 
~ i ~ d i c e s  +31. Init:-73 3rd dTi)lb-/R decl jr;eti 3y 551 antJ 
;("< i 1 ;  t.jej !I"?' iir>d i,y 17 dl-d 557 / niji:::;ers for 
~ , ; i c ' i l  e ?$-I -fi+ i c  2nd si:!jtirn Ncpi i[r;ij! and a r c 8 5  , 



- . ,  p :, Stu.a"-fjcd fni.iai! caf,c+ per ".ow i n  iiej!:i:i. (kc,) and W.J~; I~T~S o f  
1 <,I- .  ,I,, k ,  .er-s take.; i q  I!. :, s p r i n g  boLl,oi:r trlajili SI!CV:??S -I Sefirgei !?dnk 

t,o the  iddi die A t 1  ar;t ic., lC)FiE!-iti, f%~iaq i.iri?irt o f  1ili)s:c~rs dric! 

;)er,cer?: chi!r?ge arc. i ? :  ;?d~-er::iieses. 
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( k g )  a?.d i~,ix;~bt<rs !or i c i b s c e r ~  t a k e n  in 1V.S. s ~ r i : ~ ~  ( k ~ )  a n d  I : I W I : > ~ I . : ~  f'>r lo :>s~t : rb  i i ~ k t a n  i n  { I .  S .  a t a t  Z I I X I ~ I  

bo?i.omr ? r d w l  s i : rv i iys  3 f f  soutiierli New Engl arid, :,i,ci;,;:i i raw! :ni-vt>ys ,>if s o i ~ t i l e r a ~  'ii:*i~ E n ~ i n i - t i i  , 
Srrtirpzs B A I I ~ ,  acid ti:$, m i d d i r  A: !antic i9hR-78. i:i,~,ri;,as ':.n::k, an(? i ? , t .  mid(: Lz A r  l ; i : ~ i  I-, ? 36:-77. 

resr?ecri~vi.iy, b u t  increased 127: iii -tjeiaj)l: dnd 797 i n  
niimbers cq Ceoryes Bank : i d i ; l e  I). Calc~ilaird 
averages For the  d i i i~ i i : r l  Surve;! for i96E-66 and 
1975-7 7 dcc: bed 313-53V?r: wp igh t . ,  and ranged froirt a 
124 iocredse t o  a 555: decrease in r~~:nihe:.s, depe~iiiri~j 
: jpsn  the stra-a set tnxrsiil~red (Td i i?e  2:. In botii 
s::rveys, dccl ines wuce r!rcst i.r.orlour!ced for the  
rniatherv Yew {Ingl and .ma ot?dii;i s A l l  antic areas. 
Th is  appears t o  ref lec t  the observed distt-ibatlnn o f  
f i s h i n g  effor t  i o  t h a t  the Gearges Sank area i:i?pears 
t o  have r e c e i v e d  the loviest Fishi.9 [:rc3si:.ire i r  
recent years (!!-lay!; and Schul tz  XS ?975j .. 

Cermerc ia! dbesdance i nc ices have k e n  cal cu- 
1 ated For tile offshore f ishery frorn catch-effnr-t 
d a t a  fa r  lobster- trap gear from 1969-71 as wi:l: 3s 
froiil catch-effort datr? fo r  lobster trdwl ged-tr- "r.oin 
1964-77. t r a p  index ( ca tch  p ~ i .  T:ll;ii!lj dcc: inel4 
fror:i 1.54 kg f n  1369 to O , ? ! I k g  i :~ 1977, i, ilec1 irip 

aC over f i i jX,  .riij:]e ;he ;rai;i jqde .~  (r;at,cj~ per. day 
f i s h e d ]  drc? i rreti froin 68': k g  i q  :354 ?.;I 573 j /y  i.: 
19771, a 23% decline. ikwever, e f for t  dali? k1.3~ii) :iU: 

been stafidardized by vessel ar~dlnr year type  ii- 
either case e;cd ".~i?s t he  sbo~ie trends 111ay h a v e  besii 
biased by shsf" 5ir1 e f fo rL  , , i r i n g  the edr-'!y :47?'s 
the ct:.er trawl f i shery  was l a r g e l y  rilpi ace< by a 
*rap gear ffi shery. The cz!-4-.vey i n d  ices stiqgesi a 
ra te  O F  decl 'qe ';nterr:er'idte between t h e  ;wc 
conm~ercia? 3 ndices and v ~ ~ i l d  appedr :rc:,e rsil?ri3- 
sentativr i n  Zhe pr,csc~i:t s . i ? . 1 1 2 ' : i o ~ ~  

Mean carapace Iengtils (cii:) for  Icbsters ii:ir-Ir:g 
i ~ r j n r i  j l c l / h -78 )  an(: ag:t:rrln (?97@.-7]) ()ott;~.j.i 
siirvcys are gi. i* l r? in Tiahie 3, Earl ier &-a h d v e  not 
heon inclcdetl :!tie in i;~consislencies i~ :r~eas!ire~ii~~n? 
3 , j ~  , ,  ; k! are ticrcs01'~ed a-. !ireserit,. F9r t l i p  ? iii~:te(j 
f i j : ic? per-icti invoP vrd :lo trends are appar"crit. 

Mleari weights o f  io?ssti?rs for si;rii-ig diid aui,ui!n 
s:irveys dre g f i i ~ n  i s :  T4hies 1 and 7. Cii?ct:Iat~C' 
,.3vc?rages of sp r ing  s~jr;ip;is fr-r ?Oh8--7C 2nd !9:6-79 
: x i s a t e  dccl ines 5n i r m n  w i g h t  of 26-42%, 
c'epencing on ~ k e  are2 considered (Table  2:. I n  
3utiii?ln s!!rveys 8r:cas wel g i l ts  decl bi;i36 i 7-377betw~en 
1.954-56 and 1'775-77 ( l a b 1  c 7)- Calciil a l e d  rileiir; 
i i i r lgths  jTa?>lc 3 )  a n d  ;~e:git:.s ( labies 1, ? )  reflect  
observ~d effort  ; ~ t t t ~ r : j s  !)ec~ii!~e ? I )  h9th s~!r-lr , jc , i :p 
~ l l l d !  1 cs" iOk~".r~ wore i ;s : ia1 1 y tdki i l :  off ~oilthei'l: 
"itlid kr!igldrjd wi?~; .e  tile greaiesf f i s t l i n g  pressijrP !ii>s 
ccr,:it-red, wi:; 1 e th? : argcst si~eclinei~s ~isij~ji ! y vterc. 
?a te l ;  u:i Gt?or.jes ",rink, wi?il;r-? the !owc.st f?s i~ini j  
?rc?ss3:rP '?as occur-red j r,3-.hl e 3: 

T* e i ; L )?~TR~SS fl !973-!'!(>ffsii<r.e s;jrvey.-, sn.! 
c i x i  1974 iqskore s::rvey d a t a  ;ver-ti cfirnbined in 
;rev id(? 8 $;oin!~nsitc? ;i:3? o f  :oPsi er. d i s t r i h i i t j o i ~ s  
ic:- !lit. s i ~ i - i ~ l i g  X I ?  du::l:-,io, 2 ~ ~ 1 i i t i  dr-c si?i,\.:rl ;i1 





"is. L, Li : l i ; : )g  d:strii?ijt.ii;r.s iqdicz!,? .? hjcji;flr 
c o ~ : c e ~ t r a i ? c r i  of lobsters i n  dezcer water- along t i re  
ccntinrota: shelfeptigcl ~ n d  -(1 ".e deeper w a t e r  or 

311 i 3" Vajpp, *il)il)r~ij~ - n  the i;:t*;riiui lsbsters 
ke.6 t o  Se sca?<Lere(? i f ,  t h  * jh~a? , j e~ . .  y{dT,er.$ 06 
~oi::het*i, t j i * . ~ '  is: a d ,  Geaygej &nk, dnd on t h e  
Scg~.a 5:;~76, v:i th  ?e:;si?r cuocpntrati9i-s a?orig t he  
she? !f?ei"gi?+ 74el;i d d L 2  ippedi. k re V/ p ~ t ,  ~ I ~ ~ T ; , ' o P Y  

pz:te:-fis c!~c.:.:ii.r~f~ri I r l  prev-cus stud+@s (Cooper and 
?)i?t:3:?!. 1 9 1  ; l.~:,iarli: ;i" a! . ?O7?j its vret i 3s s.?asor)a? 
d s t r r b ~ i l i ) ?  (-f cor-wierc 121 c?f~ori- !"!aye and Schtrl l z 
K S  !9Ti]" 

5 VS 1 w?. ? . ! ' 3 y - + . j 7 ~ " ~ ~ 1  l g b s i e r r  :rl 

i. .,-, .I.,i t ~ i -  btc~ck. kspssi'zcn:,s, : I *  ??-7.3- 
Vsr. b i 5 h s  Spry,, bs'90d5 i !a le,  i-ab. Ye?. !!oc. 
*,<>- /<<-tl:s> 2:; :;* 

(:ccbira?l, W .  5, 11G3. Si'ri1~1 lrtg Ict:r?ni ~ues. Cohi; 
,!i ? i-.J =I<:<: Son;, ir:c., N ,  Y., 331 1). 

!.&siLer Sc iprl" fip con#i;i".ie(,. '4s 1976, Re:.:e\,~ -,f 
::ilr:!rhl isrr+:<! lobs te r  i j r iowtk and i ~ o r i d l  i z y  cia?,: 
and p y 7  -:~!inilrji d ~ ~ e ~ ~ i n p r i t  af  l o i ) s t ( r r  y i ~ I 3  
recru; t 3y +he i obster S c j e n t i i i c  Col-zrrkt,tee 
! * *  D, Y".jri.jsse:j, e i ! .  j .  h:Ni" Stele-F.-t{?rz 1 
Xi-nage!-?en".ji-agr.a:a, G: r : i~ccster ,  M?,, I5 ;I, 

i.z;r;C, W, A(?,, I_, 1. Stci iar"  anti ?-1, I!. !i'c.;si. ES 
1971, Inv@;tj g a t i o n  ow; " ) i f  !cbs ter  iriimarvr.s 

a;.eriu,<nus, !'ijiwi, i is? .  Res. lirv. k t .  - F i n a l  
!?e?ort, Sta" oo" C n n n r c t i c ~ ; t ,  P ro j .  f:i>* 
2 - 4 4 4 ,  :qn ;I, 

!+yo, R. S, , and R ,  1. S c h Z  i s .  Y S  1!???5* !IF!\J 
E:r$!and 'isker<es ildta stm:i:ldry "or I;c.orges i?dnk 
and soiitheri: New i n g i  and f i s h ?  ng groiiniis 
: 1 "5 -1%i ' $ ; ,  % - "iijt. ?tar .  l j s h .  Sp rv , ,  St*+,. 
P!",k?., Vews O i v ,  Nor:.l:edst Rei;lon, V o i ,  i ,  !1?2 i). 

'.. , 
> n i  i n ,  S, I:,, and Y *  F in~ te rs*  196::- I b i e i n e ~ t s  

d q d  C ' & J ~ /  iur  0' berr" ierl f 'cr:,ah {(:L;;p,i.r-s 

l i s i ; l  .ice(! Cro:!~ i?Vfshorc. 3re3s to  ?:3r*ilgnnset": 
cay, pbode !sl a n d ,  J, "ns. iqt. "--c ' . r v l O ~ .  "TPT 
31: 341-35:, 

caichabil iY:y o f  f i sh  iiy bottnta triiv~ls. I r i t .  
Ciii:in:. liorthw. Btl, i isi.1, ?es. B i i i l .  13 :  
el-87. 

S k ~ d ,  R* E , ,  and I f .  $. %rk7rls. 9 S i z e  
co.ilpasitior:, sex raf . io  and 5 i  ze d:. i n a ? i ~ r j  l.y of  
r i f f s i i a r e  rrorthern ' o b s f e r s .  :!. S. Fisi?.  Uj ! d l .  
Serv. Spec. S c i ,  Rep. Fish. '40, 5W3, 10 1 ) .  

Stewar t ,  !L. 1 ~ .  1972. Tlic seasonal movements , 
p o p t i l a t i o n  dyrramics and ecology of the 
1 obster., HOm'drus snrr icdnr~s jbI'j? 1 ne-?ciigar:i~] , 
o f f  l!a~i! i s l a r ~ d ,  C:,nn. nh,D. Thesis, tin I \ i .  

Corln,, Storrs, 152 11. 

l!zici:r;n, J. t i .  , R. 8. Cooper, ai;il K. J. Pecc? . 1911 .  
Migrat ion  and d i s p e r s i o n  a t  tagged Ariier-!can 
; ~bstei-s  , iionla r;xs ~~rner i i -an i is  , on the sotit herri 
?kw Eiriyl ant! coriti nentd l  siiel f .  !&!Ad Tech. 3cp. 
RMFS SSRF-705, 92 p. 

ijar~iie, J . ,  8. 4. Cooper, and 9. 5later .  1977. 
i fFecfs  of substrirte type arid other fac tors  o n  
the grovitii, survi \;a1 , iind carir? i ba l  i sni of 
j i i v e n i  1 e iinndrt:s dinericanrs i n  !!ass rearing 
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Smith:  ifow do yo!i i l x p ! a i n  scarc i ty  o V i o b s t e r s  in 
t h c  cen t ra l  ir-rds of  t h e  G l i l  f o f  "<tine qyre 
11r.ior to 1070? 

Ant9riny: 7 think t"ls i r ~ l i c a t e s  a shiff .  i n  lobster  
<i !< i  i.'i,,." .<' , , > . ! ? P *  

' ? P . . ~ .  C '  .> . - 
.d: , i i .  

,, _ a i. ( i 'sstribi~i.'on o" lo!,stc?rs i n  the 
~ 2 r : t r ~ j  ! Gt:' " easoiial ? 

Clark: K e i t h r r  ?;hi? s p r i n ~  ner f a l l  st!r8veys yielded 
any qi iant l t ies  of lobs te rs  there 1:rior to  1375. 
r:egavciing the decl i n e  ii; abundance o f  oFfskore 
lijl:sht.rs i n  the 19!i?ks, the  corrr~ercia! not 
index i.1 sntithern New E n ~ l a n d  area shovis d 

grcd-.er c a t c i i - e f f o r t  dec l  jne (887rriiiiuclion) 
?..t;z? +"he cctmerc ia l  trawl ;ridex (23%). Ti le  

diiiolifii of  decline shown i3y the !'ib?FS traw: 
s!i:,vey f a l l s  be:.wscn the two. 

I'hv::as: fl1.c. "I? scas:ina? d i s t r i h u t i c n s  s i ~ o ~ i r  by 
tli: s s1rr~vr.y coinjjatiil>l e \wi th  the NrlFS oFrshnre 
r,3q:]j n< j  <ldi.d? 

<, 3 
, r " e z -  3o"Li iri:! icdl.e shc!diwarii i~iovc~r:rcr~t i i -  

. >,.. . ; .., .j :]r:d - i i i~ i ! j~er  an!! 'he  j-r:v(ysc if? t:jritt.,-. 

Anthory : C. S. offshore ioiister f is):cri:~cn i o l  I r , ~  
lobs te rs  shorcv~ard :n s;:ririij ant! .;ti? ir f . i , i b  

Fa!l i n  rnort areas frriill :!or?:li Carol ? n i ;  t o  
Georges R a n k .  

St.dsko: A s?o$  l a r  biii. less  irriiimimced ~r:ove:iiisnt, rii 

:he Canadian o f f sho re  1sl)slet- hcs-s cccurs iii! 

d n d  dwrn the slc?e i n  ?i;e I'roxns !!ant. a w , i  dni! 
on i!, E. Cenrges. 

Anthony: The ;;e,ik, year i : ~  l1.S. e ~ i s b n r e  !oSs?.er 
iandirigs was 1972. There has h e e n  a :iiarked 
decrease i n  offshore lobs te r  abundance since 
t h e n ,  I f  we ass:irne a period of 6 yr f rom idrvd 
t o  leya! s i z e  for  Nii.v: EngT and lobst.ers, any 
rfisu'i t ing ldrval scarc i ty  sf.ouid begin to sbiow 
iii dec l  i n i n 9  catches i n  Pew i:ngla:d waters 
begirrni ng  i n  ahnirt :97?. 

5t.asko: Canadian F j s 1 1 ~ r - i ~ ~  Service hotloii, trawl 
stirveys for f i s h  oil :.?IF S c n t i a n  lianks hiii ir  i:i:it 
records of  ioSslor cdtchcs ciricv ?bn:il l o ? I ) .  We 
A ~ - C  I,OV i r y i n q  to i~hP. : ' ; i~t  lo:?s!er :!a? d frcr:! 
:hCSP 5l iTv' i : j iS. 







Kr rJ l j sp  .!, 5. 1980. >iirrn!arj 0" I c i b ~ t ; ? r ~  ,iiniri,rrj:s dniei.i<:-;.ir;is, tagging s?.tjii l;cs in iinierican w a t e r s  (1898- 1979 1. 
Cdn, ;ei:ii, 9 ~ i ; : .  F i s h  kq t~&~  Sci .  912, 

T. ' wgi4 :ng  cxoe~i!rlents conti~ictei! on the kiiericari :obs";r, H0;nnrd.s <ii.ceric.inus, i:i 1U.S. waters (Maine to North 
n i )  : I  1 t 3 e n  i d  ?ecn!i.,c 51-owth dcd i;iorta? iiy have beer? ".rca";d separate'! y 
? n  0?+iir s - ? c i i s ? s  of  r.h<i lobs?:cr wor.ksho;l, : i ; l ;  ; I C ? { . ~ T  ;ii):1 5 ilrll:! w i  ti; "IOTC) r a g g i r ~ g  r e s u l  CS re1dt.i vb" to 
1 ob j ter  r;r?qe!!:;c.nt. 



7 ?;e: lev"  i t  r:o?eiiort l ly 'lid: Bzii;i;~iis !jQ!?l) 
re:;ortc:i, b a s i d  oi; t h ~  h i q k  r a t e  o f  t a g  r?covpr-ies 
f i . r , i a a  '.:- s s"udy, :?:at '"lie chances 07 ci;n?.i crjed i i f t .  
c v  I::b.;".r t y d f  lias r-eact1c.j ii 1ncirb:iiLnblc " ~ Z C  3r.p 

e ~ t ~ e :  e ! g  sl;g.;r,*" lie firrther- s ta ted  t h d t  ""i is 
:ai-rpfcr-e eiii:li..it t h a t ,  tide"; the sip:>iy 06 a n y  on?. 
loc,+7 i : y  i~ r-cjrlen-is+ed, ? i t f i e r  5y ?yir~mfgr.:ion or- 9 

. > .  
e - j " t j  < i ~  4: pt~>,iag6:"0~, She "5":s~ rsdr i I be i-xte;- 
n i - n d k d ;  iqdi.e,d el igs'indt ion has ac:l:iri l y  occ:irred ni- 
cc?r"tg.if". Icczl i?:ci;, dqi; tbcr-:: ' 5  every ; r !d-ca t !a?*  
+ ,,,., b r a "  3+dj-p Icrr-j a:? irjdusi-.-j"y . . i i~ jc i  yjpld~.c? :.:~:?y 
.".:>I . , 4  . ?i,ni: c f  l ars w" !i  ha;^ perished t;hrorigh the 
< sex-j:s,:i ? r abuses o f  c:ir f i  si i inr j  priv+Iegesmn' 
ion.;; ibpr?qg *_k;.t 'I!esc obse-vat ions were r-c.r?dercn' 
dl!-cs:. H i i  ./r ass 2nd s i w e  :hit l iijie the ;.husi*; o f  
F: c .. + + j 7 1 t 3  - j e 7 i  . , / ; : q e s  rnierreii i.) hy 31:;llpkrs C ~ d i ~ ~  

con,'- ' : i ! ~ i  3 . i ~  r f  : i a i  rl f 3 r  *,hi: ir:j~t par: i , : : ~h~ck f i i : ,  a+  
2 s.ai"r;; ' 2 ,  S. 7 :)i:sf,rr Ci r;wr;$, i?; i:eci;:i?,?:; q! i i  !,? 

;!:;i%-c?l ih3t 1 3 h s t l i r  '.'a5dl~?i:k?7~ h3s bee? d J O I I ~  
t i f r p  c(),.:iv:rj. '"pr?cl.f~i! l y ,  tilir, s'"jat.jon hc 
Chdrrijilci : I  t?p i ; i , r ~  ip . ) r  +gt:.-e. 

J i i  d i ~ o t i i e ~ -  ' iagg:ny nro jcc  !, a: Ycnbirgai? Is! ai~c? 
+ c.d>j:: I Ohj, LI. 1 $l;l. Cni)/iec ( j ir,drk<?d i , 171: 
leg.31 - s i  rea lobslcrs  [ f l i - ! 1 3  i:~ii Clj i.sit"l?t.i-?er- a 
sf!ky:ion t a i l  -nse!,;.cc' between the c a r a p a c e  a r d  
~h!0:11~?3, d ldact t d g  jil!jij ~T !TF / :  ir; ?.he fil SOW, O r  2- 

! ) rdcd iriirile dorsally or) ?tic carai?ar:c. 3asecl or1 
; <i"li-a:~ry 2-5 ~ t e i  1 es fieid ex;aer!inenls the sl;kyri3c 
hdrj was sc?; ected as the ncs; i;irj";ibi p :rjarl: bpcd;i;e 
o f  i t s  h i g h  re4,enticr; Lhroug:  silei?k:.!i; and i t s  
leg1 i;ib: r. pqfer t i:~jon.ieL-,iltj;:;v., Or the ",-.,s i s <;f 
* i i ~ ~ c i  r-.?silts as l;eli aj o*c w0y.k by Scarrat"t~d 
i i s g r :  !!955)> ti:!? spliyrinrl rids i;ecme t'i!e !:!ost 
fr-rqiicni ? y i ~ s ? r !  [a:: for- r !ark j iiq i - 9 . r p - i  
5 Ir cps,ar<fc r ~!:v~v,r.i;? a rnfi;i?r 
I ;  j , I -  i :  ( ) j 4 !lit> V o n i ; p g d n  

I <&5t P7.S v;crt\ (]en?>v.<4; 1 J )  ? l f > ~ i ~ ~ i < j l ~ < 3 !  < , v y .  !<I r?$:ty-rPn? 
,rtii.i:;-:it OF ti?? rili.iil:tu!l-i?ci :'if? stprz W S L ~ L :  ~dij!jh: 
V!I !.l?j2 2-ailj r ? d j t ~ s  of. ?401iheqa1 it$;j 1 r f,btb 

r~;ri:alning ? f l  io,s:er!; I@:? jlri;~psl 4-'! j : i j  :ji :n jJW gi 

i,L.li; i s 1  a?::! beffir-p bpi  r g  c d i i q h t ,  



~ ~ r l ~ l E ! i > ! . l 1 ; ~  !iOr4 f3OOth!)-3;~ t4d!-!;Ors dfld ,JOPl:S;i<?r! 
"la iqe, I<;.; r7tilrrjs rdfijjpd f v -011?  67-?5% f ~ r  e ~ c i i  
rc?iease are<?; i i l -OR:*  of t i l e  recap?.urt;s *,inre ca!igit+ 
wlthin :i 5-::! i radi1,s cf the ; j e i i~ t  of reledst? dni j  

on?y !'? cl the rrca;,t!!ri.s had f,~u?ieri inore :.ha!? l f )  ; : l i .  

7% esi?~ t? r : :y  c f  :.jh:;Sc-s " r** i~ . ie r?  irs?l(jrp o r  ,?:onij 
;:.cirix 91 .I wez:  to so,ji,f?l:ie'iter'ly coijr:? w i t h  

:n;nlri:J ~ a ~ t c ~ r l y  I ~ ~ c I Y ~ " : ~ I F ~ ~ L .  5li:i.i i a r  to  the so i~ th-  
:ii~rzc~-!y ii:q.i-:!lent dei;:iinstrateil by !.hc" r i t l~rants  i n  
3 ~ w "  ! j?i1376) study,  the long-c l  is?-ancc wanderers i n  
t i ~ j s  s"i;dy, fir which there Here only i? I::bs?ers t h a t  
i : l~~lj." !:: i re than 15 ia; , a i l  embacked on d south- 
westerly cotir-se. 7 1 ; ~ s ~  avai 1 able  data silg?]est tiid: 
l o b s t e r  iriicjrarits i q  nc:irshcre Pldino >caters r:to8Jc i n  
t"l c-irrecijon oT 1?7e cavwtei,-clockwise c lrrciilts ti),,!. 
r e  3 l o . i $  she Maine coast.  This apparent 
southweste.ri;l pat iern of lobster i~tnveniertf dloi ig  the 
Raine c m s t  i s  fu r ther  st~ppot-ted by the return of 
severii: Cani?c la!; tagged lobster; froi:~ V ~ C  joiis 
l ~ ~ a t ~ f ~ i : ~  in "Isine d u r i l i j  :?i7-78 (James C. Thoinas, 
i w s .  c9irm.j. T i i e ~ f ?  !~i : r t?c~iPar  lobs te rs  liere tagged 
and re1 eii!jcd oFflr,?r!d Ydnan, N.R. (Sm:jii; 1978). 

ro9isiciprincj n e t  :fie tzqging dor3e iri 

t b~sach : i se t " ,~  !4orrissc?y ji971) has de~.;onst.rated 
siihstdrii? a1 direct ional  r:to;icii;en!. for  bcrrieiJ feiiial e 
1 obs"e5 \ ~ ~ J ~ c c I  i""jie ---L -~, , , , r ,crs  a of !?61? and 1961, near 
Nause!. ! ight or? the east  s ide of Cape Cod. Of 35C 
ovigeroiis feisales taijged i n  2964, a?: hiit 3 of' 39 
i~ecaf~i - tsr t :s  parre caught t o  t h e  north o f  tilt? release 
area within 5 kn: o f  shore i n  Cape Cod i?ay. These 
reca;?t:rre: :noved ar? average of 30-2 kn. Eiis!:i $5, of 
the  st?cond siiir~liier's taggirlg in 1965 iiir-tijci- sub- 
star?", ate<: i l l  i s d i rec ti??! nor-therl y ~~iovi?i~:i~r?t. 
i:nforiirndrel y ,  i3ilcaiirc o f  t?ri% sii:~p.'i-terf:i tdgs useti 
i q  t h i s   st:^^?! i f  t ias riot r:os?:hle 40 i1oiprri:iiir 
\+t~e:iser o r -  r ~ o t  r.he :obxters I ; I < P J ~ ~ !  of-fsi;~g-+: 111 f t j !  I *  

Ten years  2 f t e r  l*!iirr.issey k tagg irig sttliiy, 1-ai r 
(1977) I:? t h e  l a t e  isprin:j-iiar?y i;ac:i,?er of 4371, and 
19113 ".8cjged anrj ~ e l ~ a s c d  a to ta l  of ?,Qoi: ; ?ga l  - 
sineil Ir;Ssters i n  the wr-rtern inshore partion of 
Cape Cod Bay. Ai?o!it 70% 3 f  the taggei! loos te rs  i.?i.r-c: 
returned (or each year" sreieases. E~rl$rdtli?!! was 
extreri~ely niqi:;ial since cnly 4 lobs te rs  ;;ere 
r e c a p t r e d  ocit s i d e  the ~ts idy arez.. Pi s i i ~ g i  e feiila! e 
recover.ed on t h e  eas t  shore of Cape Cod rr!igf?t have 
e!:%ercii the rci"l;rati;on rotit- 2c.scriSc3 by "qoi.r,lssriy 
':971;* 

interrstiricj +3ggGng cx:)er'i:nent .ias i n j t j a t e c  
i r ?  tlrr s j j r ' n ~  of l95"iy Saiia  arid r?o\;crs (1968; 
w i ~ o  tilqgeii 1,?58 berried fenlale lobsters  <11!?-159 i i~ i i  

C L )  ca;ilured rleai \;eal.ch Capy-,n an.! theri ri.1 easeti 
these ia:;!e 13bstc.r-s i",~..;ir,i;s iocati-?i!s i l l  

Narriiyaosett Bay jabei:' 21;: trli frcir,! :'eiii:i:b: C.inyon), 
R e s u l 3  ssi:oiied t h d t  tb:? r,clni:,3ted i)eu,r:cc! +tvi,i!i-s 
b i d r i r ; o ' ~ : : c g . i c .  ijj;,rec idi:la. p: j j " i ? ~ i r  e r j i I \  :;?/-11 

I 1 I S  J S  < ]  , 1 ,  ; I  ! i t s  

r e ]  z t  c:: tt; f l te  $>h:<s ~ ~ ? o ! y t - ' ~ j  cqri<j?+ i:~:] * ) f  f I:(: 

l ~ h s i  cr . Af* *?r \l~c~!id I I I< !  ; i s # >  ; r- tu j t j a ;  l g ? ( ~ v p /  zlf * 1 , ~ .  

f r i7 id l  cs i i+r  Ndrr-ii!jdnsetl i3ay arid tender! Lo trdvei 
toaiarti ;hi. drea of erigiiial c a ; ~ l u r c -  i r l  Fact, three 
i i;gc :ipri? r(liiir"l?il f-of,' lobs te rs  recairght ??eat- the 
d r e a  of f i r s t  capture. These icbs te rs  were a*. 
s I 4 ,,,er-Cy #. 264-3131 il before ti-ley were recaught. 

Shorily a f t e r  the Sa i l2  and flowers (135Rj 
siudy,  d"zi1ciinn e': d:. (1477) coiislreficed a rdther  
extensi ve offshore lobs te r  tagging nrojcct.  Froni 
1968 t h r o i ~ g h  1971, 7,326 lobs te rs  were marked with 
sphyrioi-i tags and l ib r rd ted  along the outer edge of 
t l ~ i i  cont jnentai she1 I froin Corsd i r Canyon southwest 
t o  !la? t i  inore Cdaycn. 1nfori:rat i on oSti?i i ? ~ d  Freiii 345 
recaptiires (abetit 13Y, of the to ta l  1 indicated that  
( ~ t  l e a s t  ?fly, o f  the offshore IoSster po!?ulation 
takes part irr an inshore-offshore ri~igration which 
appears to  be related to tci~:peraiurc. Nuirerrierlf. is  
directed si~oaiwartl in the spring toward tho wzrqier 
i:tiarshore >isters and away Froiri the show toward 
deeper water irr the Fdii as the coastal waters begin 
t o  cool. These seasondl !:~igratians may he 
associated w i t i ?  an i?pl!i:iiration of the Ceiiiperature 
iili 1 ie i i  f o r  rr:ol tin(: and reprodtiction, Tag recoveries 
d l  so showed cons; derahl e i a lc ra l  ii~oven~enl a1 on!] the 
OI . I~PI '  ~d!j i '  of the  cuntini-*:rltil s h e l f ,  thus d-iscredi- 
9 : .  

i r j q  ?i!c i io i io i?  of dis:rt'i.t? cdriyon ijo?~c:idtions as 
v i t i e ,  oncc-. a:iviir\ccti h.y sc?r:~c. ix?sr.?rcl!crs. A l  i?B?oiiqii 
i:!~?iii?ir:cr??. was not r e 1  ateif to s i r i ? ,  feliialc loi,sters 
Ncr-?? ri?ji0~4i?ii to  ilniier.0 iilnrc cr,?,ens: v.2 iili;V.'iUeiitS 
i?,zn ?liil  es ( h o p e r  and i?7i1i<?ili'i :':I? 1. 

i i e t~ i r r i  n q  orice agai n to  insilore tagging 
s t i idies ,  Land eC d l .  (197131 have shown soi;le 
in te res t ing  i-iovernent patkerns of recaptiired lobsters 
from a study in wR;ch ahout  l ,O !? l i  aoiinal s were 
tagged and released a t  three locat ions i n  long 
Islznd 5 o u d  froin 1966 through 1971- !Lobsters 
re1 eased i i l  viestern Lnng Is: and Soiind showed aliiicist 
na ~liovenient. P h : l i p  T, Rriggs (pers ,  coiliir,), die 
a l s o  tagyeci lobs te rs  i n  western Lnng I s l a n d  Sound 
c?itriag the spri:lcj and Fail of 1971, hi?s ohserved a 
s "iiii 1 ar- 1 ize4 of  ci~~~<>liii"ii:. ::: contrast  , tagged 
li>iis?crs l i:irr-ated rir!ar ilioclt !sl dnd and eoste*.rl 
l i!i>ij 1s: 3r:a Soilrid i?avr- deii~or~straLed consi  dcrabl c 
I, ~ i f i i i i~ f ! t .  S i x w  04: the cdicter.n t o n g  is1 arrd Soun~l 
re1 eases we-i. r-ccaphireci off Rl ock is l arid, t-Iontau2 
1':. , arid even a; t a r  ds the edge of the contirrcnlal  
sllel f .  This edster l  y oFsshore ~iioSvement occurred 
rriiiiari?y diirir~q the S:inaiieT ri!ont?is; whettier a return 
I;ai::iens i n  the Ta!l has yet  to be deternincd. "",lack 
!slana r?lcases not on:y sllowed both inshorc: a7d 
of f shore  :.r3ver?ier;t, b i i l  may recaj>ttlres sf,dyeci !ii the 
;.Ic i v i ~ y  o f t t i l e  release s i t e . ,  

Lobster tagg in? stilr: ies coodi:c ted by iiol l and 
dnd i;(?oCil ( j  377) i n  I%? and by Van Zngej and i larr js  
(?Q?8) :!I 4'171 i n  th? ~*~sl low-e waters of " h i .  r?ric?- 
?itldrltic cons: hi;vr fact reitiial cc? rhe extensi vc 
:~:ov~.r~ler?ts i!%jii.;.yeci by !oii:s?.crs ? d y e d  In t i ? e  
afi'si!orci areiis of ~ P W  i r q l  ,tiid (?zi!lann et a l .  19.77). 
!$I 1 aqd i,rid ".:ceFe (1977) reported t'r~a!, ahout di"% of 
l.i!@ I-@cd;;ti!ras ird.v.i~jei? less t!hari h a u t  ~ r : ? : ,  ~41,"ii:Ie 
8n;: of the ;i~i?\irid l pss t h a r ?  16 nair?" g:j . 
1.i k t w i s i i ,  Yiir i t ige '  ar:d 11ar r - i~  i 1978) noted that  
i:io.;i. 1obsr;~rs were reca!itvir-ed less  :liar] 1:) i:ii froir: 
:,he release s e e  ai l? o n l y  207, r:" ti:e recapttires had 
i13*~..3 more ",an iii m i  dnil ::lost ot I,$$ s.oii?ineni #,is 
!;otii:rd s l i d :  l srier vjater, 



pa'.?.rr-71.; ( i f  rr1i;viii~icnt necfiinc i p p a r e n !  j! - vl. :: . ! i ~ t l  
?<>:,ij'i? i; tr f;f:ii,.; nu?;  1 so!;:,ll La 5:,iit '??,ic;;* ,-y ,y i i f  
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33;. :-.:i:*,:-r . j n : h i  (%rv.i ; ~ e ' {  197: j; ?)  sea:,ncjl 
1 ps',-!- - ' * r \ : Jv .p  i ; ~ ? . j : - ~ :  ion 0: "oi>s+er-s j p ; ~ : j e q ~ i n s  t*: 
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,>>"-ar ~ z : c ~ z . , I  1971; : Jz i~a!~n ct (31. l977); 4) !stet-21 i:~ovt:- 
vent O F  offsitore Iohs ie rs  b~tween cdnyon a reas  
(Cou;:er dria !l?rnann 1971); arid 5) appzren?. soasona: 
mnjerrli>i?? o f  j;iijric lobs te rs  fr~!?l  ed~tcr r l  i-or?i; !sia?lt! 
Soriric. : - i  ji;s!:#:~rci Phndo Islaqd " ti le  ~ ~ ; ; c i i i l i .  fir:(" 

tiii-,.?.r i~iai-!;; r1 s + t j ; ~  conti fip-.urel ahel ? ( :  ,:ilij pi. , l1 . 
1972; ;'tjst,e] j 1()]5; 5 < 7 j  1 a apd f-:cliqet-c; 

I . , I  ~ corl  -ris!, t;: ::i.iesli s?::dir.s wh lch sholjetl i c l t ; : i >  

r-it:her. c?xtc :ns ivo  I l b ~ t ~ r  isovcilnent, t h e r e  ha le  bc.icrl 
c-., ; .. -" . ;~"vei-,"7 gdtjons ivhiiri-? Iohster i i lo-~ei~~ei?: was 
i,ery :r-;ir:~r!~.i! (!larriiqar i952; C3oper. ?97i7; : ~ i : i j  e: 
3:. 1':!3; "j)bi:r 1974; F a i r  19:7; liolla:jd dn-i i.:epfe 
T ' 7 7 7 .  
2 - 9 ,  i L i r e u ~ e  1977') Ever] t h o i ~ r ~ i i  iiajriy 9f t h : " ~ ~  
stair? . e s  ?-ere :n dress where h i g h  f i s h i n g  ic:i.r;zit,les 
i irast ici  ! :y reiiiicecl Ljie tiiije izcs: tagged  ar.l1.]al s 
\+.-ire l i";l_lriy, ;!)ere ;s s L  11 ::~fi?cjpnb f:v i(lei?ci? 
ti; i ~?- i  3cat.e : b t ; l <  c c r b s ~ n  s i  z t s  lobstiir-s ( l);Y.inri?ri iy 
q;:;a] l p r 9  s ~ x i 1 3 ]  !;y ik*!xaf,{:rpj t n k ) a b j t j n s  ~ ~ - v - ~ , ~ j i )  c ~ ~ . ~ ~ ~ ,  

d r e  :jaivc.r-,? l : v ~:i) iv~i: i  ~ r - ~ t o r y .  Th j s spcri:jiicrl y zp::i.:i- 
"!Y :]li:,!it'p (:F trip sirla'i jet- ]al:cLcr-s r p ~ s o j ) ~ i i : l i :  
 COP^^ :4cr ,3v>g :fict: !,t)e ti~a,jor! t,y ~f j;)l)s:prs i; l)(>kjjr l , ;  
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Staskc,  A. 6. 1980. Yawing s c d  lobs te r  inaveii~ents in Canada. Can. Tech, 'iep, Fish, Aqnat. Sci. 932, 

T h e  iise dnd advmtaqes of variocls t a g  types are  discussed, j~ovei:ients of taggerl iobs?,ers dre 
consjd;_.red s e p a ~ a t e l y  for three regions: >lewioundland, southerr? G u l f  o u t t .  lai.rrence, and Bay of Fuady Lo 
Cahot S r r d i t .  

I n  liewfoundland lobs te rs  a re  :;~ostly res t r i c ted  to shallow waters, rrlostly in t k  l a r g e  bays, w i t h  no 
leiiionstrated I I J ~  g ra t  ion fr~i i i  0t:e l arge bay to  t h e  next.. Short dis tance seasonal rnovenlents f r o m  depths i ess 
than 151 iri in slimmer te over 15 ai  in w i n t e r  have been noted i n  Bonav'std Day, i n  the southern G u l f  of St .  
Lawrence average cf'stances from taggirg lo  wcaptcrrc? i n  various s tudies  have been less  than 15 kin. i n  the Bay 
of 'undy and Si.1 Nova Scotia some long dis tance movements have See2 noted, 

A hypothesis 4s presented tha t  lobs te rs  ? n  the G u l f  o f  S t .  Lawrence and aroiind :le&oundland do not 
undertake 1ior . j  d is tance maveiilents since the deep water. i s  cold both  slimmer and winter,  affording no 
iernperstrire ~dvantage  Lo animals t h a t  icicjhl rriigrate to deep water i n  winter. By cont ras t ,  off SU Nova S c o t i a ,  
l o b s t e r s  !cr;ving t o  deep water i n  winter and t o  shalloh water in summer are making use of warmer temperatures 
tkraiighout tire y w r .  



Lobsters a re  cauabl e of modlnq cons1 derabl o 
dis tances ,  in soi~ie cases inore than 100 kpi  over a 
period of months. The grea tes t  dis tance reported i s  
426 kill (230 riaut m i )  in 14 no (i.li!der 1974). 
!dhether lobs te rs  travel w i t h a n y  regill ar izy at  any 
p a r t i c u l a r  geographic locat ion has been arguec by 
fishermen as we]! as b io log is t s .  T a g g i n g  and 
trapping s t u d i e s ,  as well as saii~pl iilg of the 
cornnercial f i  shery, projiide re1 w a n t  data. S L C ~  
Canadian data a re  reviewed here separately fo r  three 
regions : ?levrfoundl and, southern Gu1 f of St .  
Lawrence, and Atlant ic  waters froin Bay of funcy t o  
Cabot S t r a i t  (Fig. I ) .  

T A G G I N G  MfTiiODS 

A var ie ty  of lobs te r  marking and tagging 
niethods has been used in Canada. The inore corn?on 
t a g s  are  shown in F i g .  2. The simplest i s  a rubber 
band forced over the claw and r e s t i ~ g  loosely over 
t"i rrlarrower Ieq seqinents close to  the body. Such ., - 
colored,  unmarked 5ands are  occasionally uscd by 
f i s h e r ~ e n  f o r  t h e i r  own inforrcation, and by 
researchers  as a secor;ci mark i n  double tagging (St.  
Andrews, unpubl . d l t a ) .  

An ea r ly  'lobster- tag was the c a t t l e  ear tag,  a F i g .  2 ,  Varioi:~ lnb~ter tips t:iiil. ilnve) bzin irsed in 
7 x 5O-rn1 illeta1 s t r i p  folded and clainped over the C- ,nr,nLa. ,-< From l e f t  to right rh ry  are: rubber band, 
end o f  the  t a i l  fan {Ternplenlan 1940). T h i s  tag was cattie ear  tag, v i n y l  t-ii,inp; carapace tag, sphyriorl  
hard t o  spot and i s  l o s t  when the animal me7 t s .  zag, t o g g i r  tag, anchor :a#. 

Fig. 1. Southeast coast of Canada, showing ~111. grii~:r:;l lacat lank rt l cva l r !  1.; 
lobster tagging studies. 



"J i ;7*ii. I )  >r ' 7 1 3  J W ) ~  il I O W P  $i. I l l o i  i p  
f S L r  C - ~ R '  06 ' " i ~  i z ~ 3  C u p I  jT13\1s 1 l p q l  7 -  

5 1 ( 3 : " '  *jr d P J ~  o L  4jr?!?~ "f d";(~i'i?7-, ( ~ . g ,  *e? 
orqi j  IS t 3 I 'Cerml" .I :or) f-r I*! ' i siauer a' 1e: "s 
i - - i d o -  ' 3 " d .  C I I C ~  I a r s l r i y  kis  been used ~ ~ t e i i -  
5 7 v ' > ] J  $f ;<7-Apr q 9 5 < *  -nr '2 \  5̂71", 1 r  ;ttirleS of gr0w4f7i3 
a ' t - a c , ~ f -  i t 3  "c 15783's 5iErqis 1976) t ~ 1 5  ,w",ina has 
t-iier ir,pd a:?" J as 3 s ~ c c - d a r j  ~lar"C,o "scailrate ;as 
\\-Y, 'flcadvan"a':+s dre the  nrzecf t o  have ~nfor-nied 
, nn? l c>  s; PC 8 ' i c i i l - i j  loid #n3  f o r  E ~ I P  iiiar"iS,. 

i; t oded (?en  codes) farror jagrift rc iilrc t ag ,  
rrir, Iorq drld - ~ i ~ e r ? ~ t i  i ~ t h  3 i ~ o t l : ' ; ~ ~ ? r Q . y r ~ ~ q e  

7 y  '5 *lie [lase r-ii8!sc1es ili clne o f  ehe seci.i.4 pii?-opo.jsl 
w;s 9s"d GY Erin15 - r -  Ne\~foiindlaod f o r  grc)itii7 
stard.r?s* There ;ias rr, d~"fr .ewc :n gmwt? r a w  
9et:ieen t l r i s re r s  tagged k i l t t -  -,he %rrc~~agneL-ic tag 
i s .  the ~iiircarapace sroyrlon tzg (Ei in~s  1471, 
,Q77), To f-rnd the  taqz ,  2ach ar;ii*dl baa t o  b e  held 
c l o s e  to 17 e 1 c c f r o n ~ c  detzctnra This rr:akfls the 
+eerror~ignf.t?c tlig ?~r*i,ract iczi direre tho +agged 

cbs2prs ilrp 1i)"ie~i rn ii"dily jior?;~. 

i3r: nrer: and nun5?pr{ai? v r  nyi t i ih r 03 "i rrd a r o t i ~ : ~  
b W y  bas been used to tag inill' o f d s k o r ~  lo?,stc-rs 

, v ,  - od r -.5~ rid :9)7? iihere +her-i ' s  a , 1 ~ 1 4 ~ r a n i j i ~  
ai 5 r . 5 ,  i ", ,  * P P Z ~ ~  [ ~ O * I ,  M a t \ ,  51- 
s % 7 i v ~ e ! 5  l l r 3 ; - tA5 i  * t j < f f  < I ) "  > I ' € ?  d + a 5  5 ,  , t l * ~ r \ # > ~  
1 uc* > J < > < > *  + i P car+ # G  I?' ,rOl + 3" 

This caro:;ace or s1;u.d~ i 5  ir 31 x 0 1::ii: 
r:urrib@r-ec i;~e:dl s ? r i  13, ~ F I I C  arri!!nd d i  one ei?:j t o  T i  i 
cver  the jinsterjrir iliargifi n f  the carapiice, w i t h  d 

rubber Sand froin the ersther enc! passle<j around the 
ros:rilm tr: bo'ii th!e ?;ajj .in place. O Y F ? ~ ~ " ? ~ Q C O  such 
tags  iidve beer? lised froi*i t h e  inid-ig40is to the 
lircsnni,  ~ i ~ s " ? y  i ~ r - j o r  io o-ieninq of a Fishing 
sedso:;, Lc e s t i v a t e  p x p l o l  !.a?-ion races. Ret!jrns i n  
excess r;f +ave been obtaiceil ( e i lg .  S t .  Andreus' 
dara frniel M i  i:lincyash I i 9 2 3 ! ,  inn i s  (1376) esLiirratei1 
losses  cf  t i : ~ s  t y o ~  of t a g  a: 4% (?vcr a jjcrior! of i9 
r:o ( f i i a ? l  t o  A;?ri? 1 ,  11 carapace dart. tag {Gray 
19Gf>), cons;sLing of 3 pias t jc  djsc  dttacheci with a 
b i ~ r b e ~ ?  kid-;. r h i - i i ~ :g i~  the *iorsd? czrapiice, wliS; f ~ ~ l t !  
t e ~ t . p t j  C:Z F,bi: ]ci>:~p.-l;~ tie: iirns \:prc. i j j i  t o  .?,Vj 1 p s i  

, - tf:ari ri:r i he ~ : ] 1 1 !  31. cdr.;ij;iaLe i,d!j ( l  cii i s ,  j > t > r . i ,  

coriipi. 1 A ti.3 &?d~11?<i l o  ',he c d i . d { ! ~ ~ v  15. lost :i~i?pf: 

Qiic "i?iiwi .1101 + s-. 

A t n ~  t i-at woiiid not be l o s t  a t  :iii?It.;sfi -- the 
srabcirrzj?ace sctiyr1ci-i tdg - was deiieioped j n  tile 
r:id-l.!XCi.; (Scar-at: and El son i965; Scarrat: 197C). 
i t  hds d v;ir-c. anchor- iiii5edded i r r  the ahdoi;iinal 
extensor :rr::sclr, a i iexi51e incn:~fila~ner!l neck 
pass in9 ;tirough the ile:nhrane bcl'tv~ee:~ id,bdi~:;,eil and 
dorsli? rea r  of carapace and 2 o~ui~~bered viqyi sleeuc. 
sbori  cx,!i?rrral ? y  . In % khas iiuvi Secoine the 
urefee;-rpd i S s ; ( > r  t a g  i r !  Canada. hr: a?!.r?i-ri;it'*s~ 
01 acenent dorsal i j  i i in  the  aabdoi::en, w i  :.h friednchor 
irilbedcied ' r  the abdoai nai f: exor nwscl r, r;due lower 
reriirns ?n  f i e l d  t,r-iais (Scar rd t t  107i?j, 1he 
stibcarapace sotiyrian t a g  (.i3> Sr re ts ine i i  " .h ro~~ , ' (~~ l  ri 
moi t ,  and sorn:, tag5i l ; l  aoii-siil s "lave hcen r-eci!vered 7 
y r  i i f + ~ r  re1 ease !Cr;it'v, irers. corm-) ,  

S i n 3 i l z r  t:, tile sphyri l?  td!; :S the tocjsie Lai;, 
a rcodi i~ed rjundersen tag (Gunde-seii l qb? )  ,ihicbi i:as 
a snal: :art31 p l a t e  rcpiaciilg the wire ;i:i:iicr o f  tl:i~ 
sphyrjoli t a g ,  i t  h . 3 ~  been  IS^ or I l r g e  offsnore 
iobsrc rs  ( WI lder  dnd 1;raharl ! 97.3). 

, - Ar, d n c l i r  r-:)dr t d s  (;?(iy fli<)al:i l i i - 6 :  (ji. 

simi i a r j  h a s  a l so  Seen use!j q r j  c c ~ , 3 s  i9*1  7 : )  : leii o L  
the  s:)Iryrioi; r a g  (Y., Aniirei.is, tir:pii;)?. d?r.,i), i t  

car1 be 2:?:11 foil ;;it? ,: tayj-rty , p i r i , .  

Ali-ggetr~er sojre 250,0011 tagged or :narked 
iei is tcrs  llave been m7ease:l i n  Cariadidr~ wa4:ers. Ry 
far' Che greatest  niimber of tags have been usei?:o 
stiidy explo'1tation ra tes  i n  tvarioiis iobsier- 
Fisheries .  O f  the renainder, studies of l o b s t e r  
f ~ r - i w i t P  and irioveiiients have p r o b a b l y  received ei;iiai 
c?:n[?i1dsis, !:n I.o the l a t e  1950's grogti7 sLuties were 
dorli! dlillnst i?xcl m i  vely by d r j  3 1 i n 9  holes i n  i . i?c? 

t d i l  f a n ,  l4it)i the use o f  spliyrion tags ,  growth aiid 
~iioveilient ca:] be sttidied simul caneous ly from the same 
t a g g i n g .  

The e f f e c t  of hand? i n g  lnbs te rs  during taggjng 
has riot necn ddcq:iately evaluated. in general ,  i t  
seefils advisable to tag a:] anima? as soon as a i rdp 
i s  h 2 i i l e t i  and to release i t w i t h i n  riinutes a t  the 
ciipture locatioii. Siirce t h e  abdoininai extensor 
r:iz!scl e i s  a narror: one, some pract ice tagging i s  a 
pi-eri?cjuiis;te, w i t h  jnri:~edidi.e d i ssec t ions  l o  ver-ify 
i:iosi ?.+or of the anchor. 

Tag retiiri; r a tes  irp ic: 987 hilvr i  b e ~ n  oiitained 
i ~ i t i l  !he sjjlryriorr :.aq I n  t h r  iJ,C. (Cooper 1'?70j. 
I ,ick of Ineeresl ,  ~ ~ ~ i s i r c r s + ,  a??.c., cii ?hi? part o f  
t ? shi?r:i;cn c~sii,ii ;q  rest:] t ?r i11i.ich iawcr- rct1;r.n ra tcs  
(7;r!li P 1 1 ,  i ~ ~ j i ~ i - ? a !  l y  ivhr?n t ra ined research 
yerscnnel are riot continiin:lsij a v a i l  ah1 c i n  a ;lor?. 
it12 ac t i  V P ~ Y  en1 js t  the cnojrerat jori of f? shernerr. 

iempl e,i.ar; (1340) reports  on lobs te r  taqging on 
?,he west coast of Newfound1 and, using the c a t t l e  t d y  
or? thf- te ison.  i n  S t .  Georges Ray ( F i g .  1 )  395 
l ohi,e?rs were iagcjec? ; 57.5% were recover-ecl hdvir rg  
ng i i v~< l  dn iver-age ciistai~ce o f  3. 7 k::; (7-11 :!duhrrii],  

1 2 a of 5 I 3 .  5 a I .  in Port al i  
I 'or93ay 111 IO:)S:PTS ?iiart? tagqeil ;  20,5;Y wcre 
~.~v(.:)\~i"r-('(i d t  aili7rdge ( i j s t a r i ~ e  o f  Q. 4 k:ii ("; . i a u t  

I 4 I I  f ? I ? t I 1:7:?gi?g 
vjds lirrrlc i r ?  J , i iy aliri Aiigust, Aiicv'daib ti!:?e 01; 1st-gfi 
,w* i .3~ river 0 1 1 ; ~ .  Stxiires (1970)  reports  on a t i d i t i n l a 1  
idgg i n n  i? P o r t  a u  por t  Ray of 1,970 lobs te rs  in 
1'161 ccit.;i the carapace tag,  and i?idri;nq n f  3,0n7 
lobiter-s i n  !%2, presuviably w i t h  h ~ I e s  d r i ?  l ed  in 
:\ie bdji fane Retirrns ?rere 47% but itmover.;e.rls are 
not re;:c?rted, 

More receni >aggi?g s tud ies  (Ernjs  i 9 7 ? ,  1974 ,  
1976, 79781 dea: witk p(ij)ilidt?cfi ~ ~ t i : n a c e ~  and 

. , grovj-n. Rt31wrttid recaptr~re re tes  range i roi i i  ?!-8%";. 
Sjricp 1962, sovie c i , ? N I :  Io!jsters ~ M S J ~  hepq tagged  
N ; ? O  the carapace ta i ;  and dnather 3,977 w i t h  the 
iphy)irion tag,  

?re: +ir:?nary arlalyses ii~C:cdtc no ?ong-distance 
: ? i g r i t i ~ : : s  of lobsteps ?n i?ewfa~ind? znd,  Lobsters 
a p p r - i r  to be res t r i c ted  ;il~stTy to s / ? a l l o ~  waters 
(Sq:!ires arid i:r~rils, 19681, i-iostly i r  tile l a r g e  bays. 
-!)ere are 93 reports of 1 ~ 5 ~ t ? : r ~  r~ioving c r ~ f m ~ l i f  
l a rge  hay ta  the next (e.g. Sz. Seorges Bay and Port 
a:] Port Bay, Fcri:!ne Say ~ r l d  PI acenl-id lidy, 
i lopa\~;st; .  Bay arc! I4osre Dairre Ray). Short-distdnce 
S C ~ S O I I ~ ~ : ~ : O ~ ; ~ ~ ? C ~ ~ ? . S  froic deeper waters ir? miirl",er- to 
siia? l ,,i.;cr .ii?ter. I - :  sziiii?ler 3cci:r- i n  n t  !eas t  oiie 
.-trci1, iii !ici iaiqstcl  Bdj, t i+vers foiinrl lc?bsters 
cor-c:er?ir<ltt.t! a- ilcpt,hs gf 7-9 !ri i ?  s!i!;5r!er artd 15-13 
j.1 j t i  \;jr;l,t?r- ( r v n j s  lji?rss r : { ~ r : ~ ~ i ~  ) a 



-C.a ! o':.? - ~ + C T  i- "'r i?7q i j  L C : - >  i n  2:'lIi_ C " : I ~ ' ; ~ ,  -, cil! 4' :;i 
, . 2- j_;Wpc-)re , d t j r  - .  , j , l ~ v  ,,.> :,.I~*' l i p ,  I"?' i.., --  - ,  "qt".'~,,i(wfi:ii 

? 9 
%. 1 ar)$j\ > j n :.2:;gae E<.J F g d  : q  v~Q$:t3rf] .a -, , , < , L" j " " i -  " r q p z . 1  ' $a"  iliO'" <;: ;'i.j^tiO 

" ,% -. - L d w a r C 1 5 .  18i1:: j;en;pi c_,ii;<.: : is?! , Xo g ~ r j s c ~ i l  , 1,-0;' L'i 

t h e  r;.. <...cL) -r.: , f:-rlri + -  :I<: - .. 9 'Xi? ,.x, , 7 3?ji:pr; t;;cLle~j y i  
J" 

:he f.sc:je ear t d j j  Were r:edr :kie y?e i ;se  c;:f, lllc 
222 9 1 r a i  neirl d f l  mrg 8.5- 12 no 1 I<,*.::\ 311 

m e s a g e  9f 8 k i : ~ ,  ?nil 19 j3,6"L F r , ~ ~ a p t ~ - ? ~ )  it~:;-i; 

l a ken  more t i~a l ;  16 kn frofig "he relense s i t e ,  "he 
max-i:*::i:' i : i ~ > d f i ~ ?  k :& i f ; g  43 k;:~, There k i i ) ~  ::3 diypf- 

"t>:?a3 predyr?ipani ;pi  eiqp-,?: a t  *+J:>pq:;+ bay alj' 

at: t . 3 ~  *.'a5d3! ,-r. ! s ! ads  tilere ~ l j  f - j  sheiy 21 

c,---+; .,l-?LI l ( > k r + o r \  !,A"- tll?: j l s ? g $ ~  k&,(Z ,,:g\~e:i &Jx;.# f~,r>~.? 

~ _ h ~ f p ,  :+ %!.3'pc~gi,it 33;; > :I,*: >s ;,-jlp,: 2ri c ~ ~ ! ~ . ~ ~ , ~ . ~ . ~  ,.;' , 
kiq, t c""., ' "i'; : <,' :> ; ..'. 



"sy lq i : U l ? - G j a  Marl~nun :ji;t.iince erat~ei  led i c  o-;?;? 
v.6 a '  i iirlji. ~ 3 5  ? ?  %[I:* !i~iri~"i;'er.~ based on t r d p p i n q  
a t  vd-ii:,jc d e o l h s  aF AilLjcosii Island, t l lp  ai::Lior.s 
C O I : ~ ~ I I ~ { '  :.Pd/i I?I~x~~:!:::II l obs ie r  ;oncev;tra:,;i,!ri, were dl. 

lie!:?-"< 4-: 0. ~ r ;  J!jiy and a!, 18-33 111 - n  9ctohei.. 
P-a:\ I? ? 2  an<? I; In 'in !;cinhev crr:iij i:l :ir 
1 ocster.;. "40 clxi~et-li:~e.itd: " i t a i l  s or cldf a are 
i:-vC9 ' v > c  . , 1 ;  f*a~ere  ,:*.y ::rsctissjon of t11~ e t f e c l  o f  
t < ~ ~ * ~ p e r a : i i ~ ~ ~  differ-ewes a? tthesc ijepl.tic or; catclja- 
"i-i i 4 y .  iainr?q ?lie 5:- coasi: of  Gasp@!, Corrivai;: t dfj:! 
Tren:!,? ;y ri!jiljrt si ix i i  1 dr ;iiiireiiii.ri!s i n s h o r t  t.; 
sha? 10wi.r ? r i d s  +:I 5131i117?p anti out to iieeoer wr7ter in 
v#Q,f.ec, i,::? +.6e tinccii~~en:d"ii. :r? :s  inijdeqiia:t., 

j.: the b a d  of i;halr,ir- Bay, I"larcot+.i. (1954) 
tagycd "iRi3 1 aus le rs  i q  Scpte8:rher 1953, presii~iiably 
W i t h  Xrdl??CFi tac j5 .  8cist?h O n  166 ( 2 8 % )  .citu,"r;~ the 
sthsequei~: s , ~ r i n g  ("lay-Juriej, 158 (93%) tiad :nci\ieci 
ess  3;h27 I? ~ i i l .  Ma~;~:l!rj!. di.;:ance .trni~pi i ed W ~ S  

di->():ji 5:i Kg.' ( "Sg,  3j .. 

i a r t i i e r  soeft: i n  the G u l f  of S t ,  Lawrence, iriicii 
t a ~ g i " l g  hi.s k e n  c i#~ne  a t  Yii-iGriegask and Tigr~ish 9 n  

o j r ~ o s i t e  s ides  o f  the V.1 t i p  of Prince Edward 
Is land-  Since the 1949's s a w  46,060 lobs te rs  have 
been tagged with the carapace t a g ,  and nearly 33,00C 
have been recovered. Since these s tudies  were 
desjgned t o  determine e x ~ ? o i h t i a n  r a t e s ,  the 
l o b s t e r s  were tagged jiist ~ r i o r  t o  the "jshing 
season. As a rest i l t ,  most vve7-e "ecdj:t,u~-t"d r i j i i h i r i  g 

"ew w-i~h.s i j i  re lease anti provide Ijttlp 'r:fori;iatiori 
0-i i:?o~e?!:lf?nt~ * !dt?~C?rtj?~I i?SS SOCIF? 2ii i!i;a 5 were 31, 
1 arge overwi n k r  beiure recapture. Sucil tag rctrir.:,~ 
shokted qe liio~e~rien?. between the two f ishinq qreur:ds 
only 16 kiri apart  iCJl lder :974), Sl;njlar lack of 
consis tet i t  nligratioas was observer! jr; tdgglngs a t  a 
number a f  ol-hnr ports around the so!~LLheril :;i:lf of 
S t .  Ldwrence (Wilder, p r s .  coii.r:~+), 11 t a g  contr;ar:- 
sor: sSiidy In !.he I"l?~~irinegasli area (Scarratt 1070: 
gave si::!i? a r  I-esal ts w i t h  sghyrioi; :.zgs. Averaye 
CisLance re1 ease t o  reca:>trire was 2.0 kv?, w+ ? t i  B 

nlaximr~i~i of458 kiii. 

More r-ecenr reieasoi; i:: ? o b ~ ' s p r ~  +riiy!ctd . ., ~ l i i l  

sphyrior: t d g s  iire :iini:;a? ized i n  T a b l e  !,, Nost of  
"iliesr s:udies dr-FI s t i : l  :n progress or  ,,'.!::iti~i:j 
analysjs i i : p  <!?:a, t{{>)~pvpr-~ t i11 tt: r30k4 

r e s ~ i l  ? i , i : ~ t . .> ,~ , .  ':? 1,:. rq i i s  i s"!r)i w ?  l I; r i l t ~  :~,!r jc :r .  

f i n d  l r ~ g s  witii carapace t a g s .  'If coi~sldarabl  e 
, ; t i ~ i , o r t ~ n c e ,  - , Fun111 t i l e  ncinf.  of v i e w  ijz inbs te r  
growti?, i s  tlie study at. i3ui iediirle on "Ie soiith shr3re 
c f  Ci:z7 eii:- Ray { Cpritre de Rer'ricrche Corarrdil, 
lives::!ie-Charror?, w r s .  cniliili, 1. tjerc 400 r e c a i ~ < . x r s  
;.;.ere In<:, 3rd anti 4 t h  recaptiires o" :zgqeci a.~iinai s 
cristi~reti ,and reioiise:l agdi.1. 

In one study ;n Ig?54 near the SW t i p  of Prince 
iilwsrc! ! s / d i i ~ i  d siwciici e f f o r t  was made "0 ?.ag ?ate 
i!; the seasor) in October to i j:dxia~ize the ?.ii:ie ilt 
idrgc before s tar?;  uf  "Lie Fishing season tire 
f o i  1ow5ng & u i j ! i s t .  Otl iy  large lobs te rs  aver 30 iim C L  
itniniizlun~ legal s ize  iri th is  area i s  63.5 inn1 CC! were 
~ s e d  to n in i f i i i z t>  loss o f  the carapace t a g s  df i r ing  
:;he sumirwr il~oi ting j ~ r i o i l ,  O f  the 1,996 l ohs te rs  
t a g g e d ,  253 (?3$j were recovered, "3% o f  them i . i i t i~ in  
2" kic (15 ~a!!t 1") o f  re1 m s e .  Average dis tance 
r,e? ease ta v~: :apt t ; r~ was ? 3, "IT; maximu7: tlistdnce 
wi.5 45 kin (i.Jilder iO6?).  

I n  sriii!ir;ary, jobsters  i n  the  soi:",hern G u l f  of 
S t .  ! .a~~rence appear to be r ~ s t r i c r e d  i n  t h e i r  nlovc- 
:, ieirts w i t +  i iver-zge d i s t ~ f r i l e  release :o recapture 
b e i n g  less  t+ran 15 kn!. Solile seasons- short-distdnce 
:;iiiitriiient t o  s"r?lcjiv' water i l l  siiueler and ileep w t e r  
i n W? 11~1-3.r IVZY ~ C C + I I -  i)ti"ils not. !)eeri adeqi~~d :.el y 
:!!Jc t~~:ienl,o(.!, 

Ea r ly  t a g g i q g  d d t a  Froin t h i s  area since tile 
1940's sl~ow resiil t s  silnil s r  to  tiiasc i n  t he  G u l f  of 
S t .  Lawrence and h4ewfoundl a n d ,  i .e. no cons i siarii  
l o n g - d i s t a n c ~  rr~igrzt-inns were ~ o t e d . .  In the 
fo1!rc9lu-Gabarus anif i.'Archet~Pq\ic areas on the Si- 
roas t  of Cape Rrei.on, soirie ?7,50(? tagged lobster-s 
hdvc !wen re1 eased and w e r  15,iIOO recovered, Tile 
average tinre release ". recapi.uro was 3.5 rho. 
4 ; ~ < i r l j  21330!3 aniiilals r,,vre at ' l larlje fclr inore than  d 

y ~ r i r ,  yet few aniil:iil s moved between the two f i s h i n g  
cji-o:i:~I.; o c i y  a f e r r i r ~ ~ i e s  n p d r t  jugicier IWiil,).. ";re 
i ? , O l i i  1cSsri.i-i i i ade  ? e r ~  tagqc.!." o f f  souther?! Grmil 
"?a;ian 1s; a i~d,  N.P., at  the ~noiith of the Bay of 
iijni!y, Mort were recapturer1 by local fisRer!nen. 
None crossed the Bay of rliady to  Nova Scot ia ,  a 
dis tance of 56 xi: (30 naiit r r i - i ) .  Maxirnu.ri dis tance 
release to wcaptilre wzs 111 km (69 ildiij: i n i )  south- 
west ( W i l d e r  1974j. Sofile 31?,!10? Iobsters  have been 
taggged a t  por t  Naitlanz i n  SM Nova Scotia and about  
17iFCi0 recovered, Over 90% were recaptured by Part 
!?aitland fishernreg, aric most o f  the &hers  by 
f i sherrnen frurrl nei ghbosrii-rg i ~ o r t s .  Theaverage tirile 
r,eiease "o recaoLtir-P was id pro, Ten o f  the 12,5130 
recaptured !iih,slters were taken :nore tiiai? 74 kol 
i idsi i  v ; l  j frr.ci:i the TP? r i s e  i;i t e ,  en? having 
iijt!'arer~fly tr2t.c: ; eii ,i stcz i ~ i i S - 1  lne tiistaoce of 4?6 
tf.1 (?:33 mu4, ! I I ~ )  ( b / j  1 cler :97dj 

T. ine above t a g r n y  lids done !iiainiy to deternrine 
the  e f fec t  of the f ishery on t i e  lobs te r  stacks 
rather  :hag t o  ~f;iutiy movement.;, hence relezses  ifere 
sca',lered we:- 3ie FisC?ng i;roir:lds. i n  one special 
stt idy s f f  Port >?ai  tlai16, N,S., 1 c b s t t . r ~  were tagged 
and re1 edseri on a transeci,  p e r i ~ m d S c ~ l  a r  to shcre a t  
? .  
: ive sr,dt?ons 7 , 7  4111 ( 2  ilaut i n : )  a p a r t r  The datd 
:rere a,ma-l ysed for  niove~!iev;ts. 4 to ta l  of 500 aniiiiii? s 
;~cr-i: taqj:?ri i:? ear ly  ?ioveursber lQ55 i;rlsr to ?At? 
, I  t i r . i  .IF :lip f;ski:?i( st?ajcc ji::liier and Plitrrdy 
, i ,, ,iS.:; ,, \ 11: :'i v - \ ?  .! i;i<, (&c. -F&, 1 of the 
. . 
" 7si~a'-y, I ' l l  8 v : ~ : - r a  p,)c~pt~. i~-ed,  w i t h  addirional 104 
, pt- cil,,f, * j  ~ - p ~ j  *,4(: (-,: i > - y d  y . {)f + #,fir t- ? ?  1 r e c a i ? t ~ r e s ,  iliOs! 

\ j i . . .< .  ? k p >  ::i 4 11; q ? xi!, 0-i ?-i.l p.:\ii, d;rg 1 y 7 a t ~ j i j ~ a ]  
* , t ) < i  . , , i);J>; ,,,g),,%, - ! ] .3T] ,$ L:,,a* 



A ~ I  - ;.iri. e d r i  y !a(?ij i n g  iQ!c!'ies + P  the  ?.hi-el? 
! j ~ i ~ q r , ~ i j h " : ~ l  area\ - "k~~ff(;(l:~ii: a.1~2, ;:,!I "o" 59 , 
j.dii'r.:;r;~e an<? Ray oflri jndy i:: Cai;o?. $hri:ji - 
i 7d i~cV,ed  thi?;, l[jlj:tf!r~ t k  nfit ,,~i!jrd:p 10ntj 
:?'star:ces, cii t h o r i t ~ "  r,hcirl-rljs::zr:ce seascnd? inovc- 
f i l i~ l t id -~ PO s??a1?06~er i:dster 'i: ~?i:l('ii)r i i id j j  c j C & i j r .  I n  SY 
>i?va I i c s t i a ,  &ere  l i ~ b s t e r s  hahip hec3.i f3tli1d I I  

' . -  
of?ilri;ri. drens r:p f o  1% dni i  ti:cjro < ;  iijlnelers C r o i r i  

i!li-,if., there j~ evjdfiice t ha t  r;oi:.p loksre-5 :la i i ~ o v c ~  
cons: ce rab !  r d i s t dncos .  

ijn : 9~ :,as i r o f  i!nv~ror:i.lc~n+d' ccnsi i i e r a t ~ o r : ~  ? -  
"ii,rr.F,iiii~dl -in? arid t i i t .  ' i t ;  1 t o f  S t  . ?.awt"i.ncr, 1 or?{]- 
r i i ~ i - d w , ~  ~i~?i:raC:ofri o f  ?oi?sLeri seeir? vii? i k e l y .  !I? 

:;iiwfii~rniil aq?i" the zone ni:c!ipiei: by lohsiei-s is 
narr-:it. harid d: nr:q l:iie c3asf3,  diiier- i g  "ile : d r g i "  b i ~ y i  
( 5 ~ 1 i i  res Iqi i l j ;  no ijzieii?y.a:i"r- ?o ! )s te r  sT"3:kS have 
bihen Fo!ind my distdrce frcir: shore { E n n i s ,  7er.s- 
c!?:iii;i, j ,  t l ir j ; .qi a few lobster-s I?a.ie heec " t u x !  diiow~ 
hi: "74 i:! ji?f;stiy w i t h i r r  a ' p w  iiinqnters o f  the  5: 
cozs'; <.5qlji rps and ' ; ~ r j ' ; i  I qE8)- A?. t h + s  nor?.hc*rr~ 
end  of their rafige where l i p  wate. i s  ccl d ,  
a"Or . u j  a #  - ;ng Iess  t h a n  0°C a? <:I I d e p t h s  iianiidry 
th re : igh  Narc.7 a"..!,, J a b ' s  I3aiiey l 9 b i ;  tiu:yer arjd 
Yrr-;ley 1C115) , .'*qtl pc.sr i j0"Cown ti; li?:] 111 i r j  t5e 
r , j i t ~ P  Strait i p  Fe"p&ry ! i.!-SaSh 1!?77), ihercr; i s  
jlrelidl~l y l i t i .  I il ad\ anial?e f o r  lo!?st.crs to travel 
?i:naj ZisLsnc<:s r.0 dre:; \.slier I r ?  w"i?"av., C i i r i i l a r ~ l y ,  
j r i  *.iri s()i:rt,i>rq c;:; 1 f (3.F 0: . , . a ~ r w i ! y e  watiir (ef!:i:~r-i.- 
urcs UP.:. 13y: ;OC ~ O V ~ Q  -0 iiioti:. i:?n f:: c!t.ptir, J, i 1 rt 

, it  F;rl-2l)n 1:. the (sq;neratui-c> r - p ! i . i  ns "? .p low c°C a?  1 
yea r  ~ ~ ~ ~ r : d  ( T r ? t @ s  1'721, Vi!:c, sedso;.ai long- 
:! ii,-:aqcr: ;:]ii:r,z:~i;n :o .!re!; ::?L,c- ir.o!jlcf i inl iar~ce 
yr-swtir i n  P{pi./fo;ind? 2nd w,ai;?eers o -  i h e  i;ul 5 of St'. 
; - a w r r . n c ~ ~  "y c a n r r a s t ,  i:?' SU ? l a v a  g c ~ i ; ? i "  water 
te::iper-a:urec a:, 2!!:> i;j  sail ' v -i.f:*i,j 3 ai:.si<+ 7°C -37 i 

co%j:-:i?, r.fiaS! jc.9 '~ec? is? ail(!  <?::ow" l:duri.rg 
pl-i p t e v -  wkien sprfCce b ~ i ] J ; : > ~ 5  67r.r.,jzcq (?'{:/f-s - ,  
;'qi?L_'] :y t.-i-j;i~~&,*jre isba Fr.-:!r- h-13~4l-pdi i i - - ( i a j  ~ZF 
i ,r.rr,-ies; ,, S-lylop I q i l ] .  
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C ,  i L d .  - 63: ?2-!5s 



: r:c a i  sci iss  ion cca+pr~od aiio~;ct: the cir! i i '"!?~ 
s;:rij7: "i e e x r f i s e t i  rdhcn a.ia:yz;:jq yj,;ezycri:s g j f  

A:iet, : ia* lnl:sL,.irs, j:;ei(i i f l ~ ?  jdpci;  

3ii:3:t,nv ., e.r;::h , <3s i rra",.lii. - znpnrt3cce of i+!a: iiying 
5 :dl;.-;ief;h (359 I?. :!o{iii l 8" 0s:; \ghii;lcS d r jped r  +i j  5e 
no~l:r:'ar?"avy. 7 r i  !Long Ts i acd Sounb, f?" sxa ,np ie ,  
tdgqt":I i'?l~:;ters ?pi- s::ia: l aric; t:r,ploi:a" i o r  r a t e s  are  
.iel-~j I?' J!'? tber- tf  re, i:i;ie~]?@pts 1q3y 13p a;,i?ar"er]: 
d i i e  -0 t$i.. quick reifioiid? of 2iiq"ycd I o b s ~ e r s .  I n  
C a n a d a ,  ?:he r i s h l f i g  spiis0.r ir; the  tidy o f  i-ai:c;y ar?b 
S.W, '.!old zcct;_i -is frw; pi(>yernber-Jfrne i.ihjc" ii;?a;i ?:a! 
'5#? I ;n41 ?*>9~,31:~ 77 sh<)~< 1 ob~i ,e r  : ~ ~ , ~ ~ c y ; ~ f ? ! j ~  c; dt't-j n? 
o".t.r ti::-cri 0' riir? yedc. 

3:) iniiccurate K riiay yie?:! ari indpcro::rlat.e:,y !ow I, 
.?.id t h a t ,  '1-1 isany cases,  L, i s  Lo!: ?cr>? s-?i?pi y 
because i n d - i v i d u a l  s l a rger  thar? t h a t  s ize tiray 
rout jne: y be observed i n  the comnercial catxh,  
Since the e~etilocl i s  m r t i c i i ! a r ? y  s e n s i t i v e  to the 
s t a t  of d a t z  to  rriljch i t  i s  i.jini-ied, it #as f e l t  thar 
px:reirre c ~ ~ j t i o r :  shotj l t i  be ii:-i?i-! In t Q i e  interi,r i . t i?tloi\ 
o f  res i ! l  t s ,  Robinson pointed out  t h a t  vje may be 
rrcasuring grewth o f  the juven. i le s i r e  gst3up and 
ex t r apa l  a t  ir:g t o  the adii?: si zcl group  wdich i s  
present, i n  iiliist fisher-ies i n  very smaV nnurrihers, 

nile concern wds ~ X F I ' F ~ E S C ? ~  C:;hat, r;nce the  von 
Rert:anffiy parameters i i r c  tievi;veii arid appvca t jon  t o  
y i e l d  eqea t i ocs  i s  beg~ii l ,  t he  !Jr.llkd.ii parameters tend 
7-0 becoi-ie ' $se t  j n  stone" aqd ?he il~rpl-ec-ision o r -  
ijncstionable assuri:ptl?iris on which they were de r i ve t i  
l ~ r i i !  t o  l:e fijrgotten. It. was ;ioir>tei? o u t  :hiit the 
i l ldin v i l  ilr of I , ~ P  ei l i la l  i o n  i s  I h a t  tho reslrltdnt 
;!<1r~43911t.t.:~1~5 f,IC i 1 i <I: +> t45t3 9 f  1 IIP i \ ~ V ~ 9 ? " 1 , 1 > ! 1  <I!>(! +iol t 
y ! i ~ i ; i - i : p . r - n ~ c r ~ ! j i  i ,lioc?pi . 

R i i t b l i ~ r : ~  ~ i~ i j ! j ( l s t i " i i  t h ~ !  the  f l ' ~ ( j i i e : i ~ ~  OP !!i(?I i 
itrid ini:rti;rientdl ilmwti; thrn i lg i~ t l ie ii::ii? iir.i) soiije o f  
1.ltp !nos!: inii1orQdn tty;>es o f  iiifornrcm?:iaii t1ii.t h ~ v e  
been obtaiaeid to 4ate. lie 37 so si~ggested t h a t  the 
von i l e r t a l2e f fy  eqciatton :cay no t  be t i ~ i  ! ~ s c l ; ~ l  52 

1 org- ter i l i  s t l i d  jes arid perhays choul i l  be rep] acezl by 
co!!:e other  #~:etiroci si:ch as a p r o ! , a h i I j t y  model !:sir19 
i i i~ :  t incroirrcnt and i r e q i ~ e n c y  pi?riir3!ezc?rsa 

Stisan \\iarldy observed i h a t e e g - -  l ayl i i g  cyc? es  may 
be differert sor d i f f e r e n t  groups of females which 
~iiajr b "a gmcil.h deierdi~inat ions. "?binson sujiported 
t h i s  oi?scrui\t ion by h'ls *,fggii?q , ~ i i ~ l  t s ;  however 

v ,..-w j n  d i s -  ri?n!:ias cx;)iosJf?t! an i i ppos i t e  !?r?i?~f Of 
t-lissir:y t i l e  1-1 a t  i ve i i q i F ~ i r t i l i i ~  2nd ricpsntlst-> ii  i t y  1;f 
ic,i.,onii'i c?qi)- iayirng cycles a1 tilt; ;!ainc Codst. 
I rrsli+iig d iscuss ion  ckiliphasi zed t b l i i l  i i if+errr!t  srcas  
(1114 t c  probably have  large! y dissiii;+ l a r  i:iai:uri t y ,  
fec;jnd".y, afis! gro~t t "  i yc l  r?c: -i&ic%r ~t l js i ld  !,erld to 
silg:;estse;:di-ai,e s t t i 2  i p s  Tor, d i s s i i r~ i  hi?,- areas. 
! i ese  pi?e~or ie~?a were r iscusset i  re: a t i  ie tli &)-;d t 
1';q)3' '~?dii~("Lht'rii 1 ,e, , p j i i \p t -  1 < j t i  tr,ilP Or t lpgq-p~/  

riays, o r  a i:or:ibirjacjcn i , :  ' ! g ) t h .  







St rska ,  f i .  I ! .  !?8:I, Cob;l.er. ! d r v a i  siJ:.reys iii Cirndda. Can, Tech. Rep. Fish. hqiiat. Sc i .  932. 

Lobster larval  sgJrveys i r  Canadd a r ~  reviewed s t a r i j i ~ g  with the ear ly  work o f  l~enipleinan i n  the '930's 
through, t9 i;ngo?rlg s b i d i e s -  I- t he  Gulf  o f  St, Lawrence, a f t e r  ea r ly  exploratory s tgdies  irtostiy i n  
Northuijrner: and S".ajt, ;. i6-yr  s e r l e s  0 5  sarnplcs was c o l ~ e c t o d  a t  the  north end of Norli:~ii!ibiir-1 and S t r d i  t e  A 
1-yr survey bas j i i s t  been co:i~jlietrd dt the Wayddier~ Is1 srlds. I n  Nrwfoilntl? and the ea r ly  s tud ies  were 
exploratory,  w h i l e  recent viirrk i s  a i r~~ed a t  4 c s c r i b i n g  the n~ ic rod i s t r r i b r i L i a r i  of larvae near the silore i n  
relat.io;i t o  wind t l i r e c t i o n  anif for-cc. i n  A - ' a n t - c  waters froii~ Seorges Sank to Gabot S t r a ?  t ,  a f t e r  a f~3' f .w 

e x p l o r a t u ~ y  c r u i s e s  i n  1965-73, large-scale  surveys wore begun in  1'776. !bra resu l t s  show ari ilnexplalrietl 
d e a r t h  o f  s tage  11 and 1 1 1  l a r v a e  d n 3  a rol:?tive ai>aindaiice of s tage lil, Iri a l l  areas lobs te r  l a r v a e  at-e i::ost 
ab i inddn t  a t  the siirfzcc. dccredsi i~y r a j j i d : ~  withi? t i l e  first  nieter below t he  surfdce. 
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Q g e  b e c  

C x j d ~ ? r d l ~ , ~ r y  ? . < : V J ~  l r i  l ? ' , ~  2 1 ~ 1 y  df:d f l : i<j i i~? V I P ~ '  
~ : < ) n t  ; ? I J ~ <  f , l ] ( .  npx* 7 y r  :);/ :j;,jttj (Tp!$ ! > j + ~ f f 8 ~ ~ r >  :9'3/b>; 
<,.,if" l O ? 7  .,,, ,,* ,..,# , i % ? j  a ~ r ; ~ * , i ~ ~ l  tows Fc)r t  II~Y VW:,I. 

rk>rf.hu,;ibi+r.! ~ I M I  Sf,rii:: i : t ~ ! , v ; t - ~ ~ ~  P o i n t  Ch&ijt , ,  
:I, i!, , 2171" :i)nici?t :?a:{, i". :!. !, yiei iicd 3:rss: I d r v a ~  i n  
i ij~,>on:. Ray. ';f !-.he 37 I i?rt.ii~ carlqil~: .l:iiy ??q-fl i lr j~~t 
9, rherci was or l iy c?ne stlag.. : V  l a r v a .  it? 19?1? S.mi th  
(?93!1) "oicild ttii;t, a t  the norti? iivc" of Karl hii ir~ber- 
l arid Str -a?? ,  s t d i ] i d j V  l a rvae  wiire :i i i ist conceritrated 
near +,hr p!ew !Zriir~";ilick shor~" ii.:>. cot d t  tbic s;!rie 
I#?cz t  i t ~ r .  -1s s t a ( j p  1 1 c?rvail w:jh;ci~ j i r c ~ ~ r i i ~ d h i y  ric-.r.i. 

i I r I ?  . . I r r  19333, tow; ;I<; 
::i 75 s ta t  i ; r l $ ,  i;i?si:c-cr: tkt .  riort ii shcr-c; o f  P, i-. !. 
ar:ti ?.lit* Yaqc!dl cn I.;bn:liis, i i ; i 8 i " i  (j 9") f-iiint! that ,  
i dr'VtiP wiirc. :;iost ai;tindi~n":nc?ar i l i j th  s b o r - s ,  but Soiixi3 
::?re hc,lrnc! i f ,  a i l  \raters irl bc t~ :~ i i r ; .  

The dbove c?;x.p!c;rator-y ~ o r :  l i a r  s i !~~~; lc !~~cnt i i : i  h:y 
t o t i s  iit s e v e r a l  dpl:ths jTi~iil,ie;iran I??;;"; Ii"37ii; 
i i ;~ i+ , i i  1937); nios!, l a r v d c  !ic.re cai,gh"j!, surface. 
'hi: <!aid froii S~:; i t i?  (1937) ar-c s!iiielidri se.1 in ld! : i i ,  
1, s"Cii , !tie n r i ~ i n a ' i  i s  -i: .d:iable :?rily i n  an 
:~r;;>:;til i 5Ilpti niar j~~s: ; r j  p+, 

ihi .  e x j i i o r a t o r y  work i i r  t h ~  io i r?hi : rc  G i i l  t o f  
if . 1 ?WrcBiil:2 ~1,; f 0 i  lf?i*:t):{ ?,y d sysf?:riiit i: ::rcyrdii: o f  
i i r r , f ,~ r c l  I ?r.i*,.l i ows Ir? iloi.! i!cri? ~:c?r+ .h i i i l ? !w~i  2nd 

v'11t  f<:r ![ yr* lsI4:L63 :b i i idpr  5::tivr<jft 
iO ' , f ? l  19? ;3) ,  a ?  o?:g w:Ch expcrivie:il n i  ? o m  atvv; i r r iuus  
r!c~;~l.ii~ be1 ov: s~jrf~lc.; and d i  *I?  2i:r ( S c i r r i - t t  I:"?/:? \ . 

3, 7 x G.9 :ii ripi iston nei: was iiiec? (F ig .  7 ) .  

5i:irr.atl. (lS'C8, I"".'?) i . 1  sci i p v & i  ?d i ed  the effect ;  
t;n ! d r v a i  d i ~ t r j b u t  i(:r: e f  bieaciled k r a f :  111jl l 
~ f C ! : i f i i ~ L  iii :hi? s o i ~ t f ~ e r i i  j !orf.hi l i~~ber?asi/ S!,rai t  o f f  
i!ic t - 1 1 ,  ::, 5, ije fo:;nti no ulejsi:r;t: i e effect, .  
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Fig. 2 .  S u r - f a c e  i + i : s t i > n  net, us--.i i n  major ! u h s t e r  
Lar J ; ~ '  - , t l r v d ~ . " < .  ' ,4~-a*;~izre!s~y~tt  s o f  r i ~ > ! ~ t i ~  : > p ? t ~ i . ~ g  <?r.> 
c t ~ n t b i r -  ! t ,  < r r l l+ i r  , i f  ; ' ips ,  Frame, 

2375 % 59.-face LOSS i d t .  izrarges Bay i;e:jqnd th r  
eii$:er-;) p*1("]i N.j-:i-;ii:!'?eri a?:?! Stri i t .  Ip the 
Yaqcdi en ;sPai~ds ii,i?,j~i.. lirDgrci? OF 1 0 ~ ) C t e r  l a r i v d !  
c ,, 3fp,.- .,,, i r . i c ,  was !irg:iq~ if!; 1117i? (Y. b y . ,  pcrs.. conan,). 
over I ariac- ii.ire cauijh: %here J I J ~ ; ~ .  ;)!?-$e;>r. ?, 

I?-$ :ipyFi.r:nd: a r i d ,  obs te r  1 a r v d l  expj ~ r s t i o i i s  
w e r e  bt?:~uri i?y 7esrple;ilaii {ri 1138 on t h e  blest c ~ d s t  
(Te:iljjl :?li4an :.')3?; Tii?ii.p: eiiijrl a193 T i  bba 1 W S )  2nd 
corj".;n~]e.l :,I: the sfiii'heast d n d  east co~is: s in l??*: 
a-id IZ>4C ( Jy!;: 1 eiizan ancj T j  hl-n 1945). Dvpr- "ifOD 
1 arvar 3sJrj-e ~ a i i g " ; ~  czi'sl7j !>ear s":?rr 8q.i e ipim.5al3y 
a: on!? si-;or.l-l i c e 5  fat i r g  the p r c v s i  1 l r ig  sii::\L'i.st?s, 
sirc.;;ler vdi?ds. i.srvae were rr3r'li dl:~:nda" " f i  w e ~ i e r i ~  
:lew*ijl;r?d;dnd r.i;a? on the s a ~ ~ l h e a s r  mil c2st roas t s ,  

I r  1952 S-jijjr-e~ i1965, I!?;"()) towed 1.3!- ~ 3 ~ 3 -  
pldr~ciiiii 4: ?ar>--sb-?oo: cay cosst c;f 
Wpi i f i ; j~dhr f i c '  rfld Frj[;:'l: ]ob\t,cr larvae ~rinst;;. + d i t f ; j q  
A ,r 
I 1 f 3 1 7 ;  ?.(261. j.i l;np gay o f  I s ' d r  d s  itis? 
nor" i.3" iF3rl-au-For.iT !l jyi  Sqji irfs sir a l .  {?"l?.] 
co;]pc?ed iarvjs ; q  49 i p s . -  ",$n> ; i ? % L ?  ' a ' , i - n ;  i?e:. 
towed :5 s.:;r a'. ur ji;s: i:clgw S U ~ ~ ~ C F " ,  [Ifjpts (l973) 
abserviir! :he i?"Li~.ljo:. t15r I d r j . i ? ?  stages 1 I C  V 
r,ele?srr" a t  sea both  31. ~ilr-f?:~? dud d i  jjejli h, I~o.cI" 
recen t  ~ c ; - k  >y Eon 1s (jlc??-s, ~ 9 , : r : i .  j j s ;,il:~~(i !I! 

de?ei-:r'i? I -i;i tl,:ci.oij i~i.ribii?iijfj  4:. I dr,./c;p r::"+r ~ l ;~ r . t .  
i r j  r-elat :c;l i,n e ~ , ~ < r - o n ~ ~ . i , i i ! , j !  fc>ctorss !>N: IC:,; &irly 
wir-d ,  

61- 

fi:r9,c!>i ;)P 11r (:f qc:r~er;il, i ~ f . v d 1  i <>v~<c(?  p r i o r  :(> 

19'37, on ly  a siriglci 7 i i . e - i ' d ' j i  13!,~tb"r 1 2 r v ~  W ~ S  

Ff.>ljnc!.. i re?, 19?:-". 110 J i j b s t e ~  larvae were f o u n d  i r r  
i~<jir!.h l y  tows w i ~ h  ii ~pti;r n i ~ t  5- tf) 7-:"dt3 dfir! 18- 
",I :;3-ci deep at  o:!e s t a t i o n  in the St. Croir estuary 
(+nd a? one s ta t ion  between Can~pobel l a  b l a n d  and the 
iic:i o f f  Passzi;;aauoddy Rny f,iegiirP 1961 ; f l a t ; -  
Faher-, pi?is. c01:ni. ) .  

fi,jen~ t.hp ! . i j~~dy dnd At lati! i t -  rhore5 of N O V ~  
Scot.;d t i l e r e  a p p e a r  to be no T ~ o r - e s  of ail:/ S?ilniler 
i z r v a i  tows prior to ?"176, w h i l e  a i t ~ n y  the  cdqe o f  
t h e  contincnta'  slcry~c onlJ, 12 larvae vere caiiyhf i~ 
??! tews iiiostly w i t h  a 1-m w i d t i  ~~eiis tni l  r?el Lowed a t  
2-4 kiiats {Graham and > 4 l  ldcr I%66; VcKe-z'e l l lh6a,  
l96i;b; W i i  son ind t i i l d e r  1967; g i l d e r  arid ^iral?a!ri 
- <  I 933; 7 - c v k c e d  by Stasko 1971)* i n  1016 an iznnua! 
sui?ji?er Fish i a r v e i  siirvey was i n i9 ia "d  dy +;he 
s e  , idriir ,n+ F i s h  ?i v i s i o n ,  nep?rtlrner:t o f  Fisherles  a!:?! 
Qcec?rzs coveri t~g the area Frot:~ 'korges Bank to h b o t  
Str~ai i, The riuniber' of st?; ions was increased f roir  
72 i r j  1975 t o  159 ip 1977 and to about  230 i q  1978. 
5tasi.n (1977) sorsei; the 19776 samples f2;r Icbst,e?- 
\ arqae dnii f:>urtd 142 1 a r v a e  a i r n s t  exv; :isi vi"l ,y !n 
sririacc gear ( I - i n  eciistor net. P 5 k : ~ c t s ,  n:cter net 9 
2.5 k n o t s ? ,  Mort Nere ",ken ir: ?,he Iri.2 froin Drowns 
Zdnk 91 iei;ave i ' i i r i k ,  1 b r e  wrc. no s l a s f o r ~ s  03 
Georges Bank j r l  l976, l h e  59?7 7 3 d  1'";'1 suiqner 
c r i : l s e  samples are s". .i lei.illg SOI.:.~~! d t  "ire i~r-i t i n g  
o f  ':his pai~er. 

:n add it";^ to  the abovc sy lop t ic  s:irvays froil: 
Georyes Bank t o  Cabot. S i : r d i t ,  2 t i i i ie se- ies  of 
l d r v s l  t ows  s;:ecifica'ly i;r lobs te r  layvac: was 
car:-ied oi:",fC so,jt+?wes?. piot$,j Sc::tia :n 1977 and 
ii3i.8, Cicse to shore, ~;iosi:y w i t h l n  ;Z ri;i c6 sncrc., 
tiiirr;. were 3 %ti?$ ions :  i?Ychc-iro, t he re  were ab?art 
31: srdt "?is froiri i',3rnro:ith-!jhe'i bur-ne to Lhe Erown: 
1, . i?<iak a r e a *  I r i  1977 there were 6 i r r shore  irr-d 7 
o f f s h o r e  cruises  ,isige 20 to September !A, p7::s some 
siiorr t o v s  i t . 3 4 ~ ~  ~ i i i r l n i j  a seal 1 0 j 1  crui sc on Gcorges 
B a ~ k ,  Several g e a r  combiratirjns were dsec?, blct a t  
a l l  s t a t i j ~ n s  d 1.0 x 0.34 rrr rleur,:on net { F i g *  2) was 
i.ic7t:ded, t h i s  Sei;ig r k  oi~osi. : l r o d : i c t i v ~  ge2r ad: 
?hose Cesteib jn :Itis ;-pa. f i e  c?tch was 33? 
l 0:ister 7 arxai3 i~s i rore  69";f/i'i'si)ore, a i l  192 on 
';pc:~es Sd??k, 1.3 i ) i e  2bti;re y1cr-p 'p%1:0*11. ~ f ~ l j ~ p ~  

err,{ 5 offsh9r.e criri.;c.s, p i u s  4 cru+e on ccirlhiiast 
ilcnrps Bank-. The sa,iq?le? nrp c t i  i l  heir?!; sot-led. 
':re: j:i;*&l;-y ana?ys?s of tpp 1977 i i : b  ( S t i i ~ L i ~ ) ~  
i.ii-..,i ..# i :shed) ihows g?-<adt *dariali! l : Y Y  I? cl i3ch~s i r o ~ ~  
",:,itjgn-:a."sta:iii? ano c o n c ? q t ~ ~ ~ ; L ~ i o n  of-" 1i.rt.ai' a: 
?.he s ~ ~ r f a c e .  Surface drifters igere r e ?  naset] dlcr.ii>q 
iiiost of the o f f s h o ~ e  c r ~ ? s e ~ ;  "2 deteriirinr. t:he 
ii j r f c t j n r  di;? speed of c!i:.iiier sa:r'fdcr~ ciir-rents. 
Fi.r,f: ',be 3roVjni; dre; ~*jr-f."ce vj;atpr .n?ii(!i; :.i;wi:i..(? 
?ijcL'.;i.ips?, ";i~,va Scc:ia j i ? : j : ~ ~ ~ i s  ?;il I + ~ j l l e ~ .  l 9 0 5 :  
T v i t e s 3  F1er-s- q c ~ , : c s  



1 1  f 2 iohste-. ? ari;<:e cdaghi. .!uiy 22-1'::g. "3 ,937 in Ngrthuir~ber] an0  i ; t r d ~  k 
near Pictoti ,  $:. S , ,  u s i ~ i j  !-ill n e t s  with 0.75 fi;iii vlesh towed s i i i i i i l -  
t-irieclii% l y  o r  st?ijucci~.i a1 l y  di; siirface and r l  3. 7-1-3 if!  :lej>Sh if r:)i:? 
5:rllth !9:i i). 7 0 t d l  cai;ch s i r r fac f  dnii  deci: Lows was 341 arid 14 i d r v d e  

i r i  1 4  and i5 "ir"is f o r  an aucrage calcli  o f  10.03 d n d  0,93 l a r v a e  per 
tow j f roi i i  S111ith 1937)*  

X tin. of Depth L a r v a l  s t a g e  
Date Tov~ PP? ace T .  t ~ : : ~ e  T i d e  >,'in(! cli?!ici ne t s  j 1 11  111 i'J 

: '"0 4 3  16: 30 
'* " 2 1  21: 20 
" " 2 2  *'" " 2i:OO 

July 27 23 Pic tou iibr. 
Jul;y 28 24 " 3:20 
" '"25 " 3: 10 " " 21; $ 8  h : 00 
" '-27' '" 0: 09 

J u l y  29 28 " 
8 ,  , I  

" ?0:50 
29  L i t t l e  Hbr. i3:55 

$8 'i 30 ii;: 30 
" " 31 Chance !]bra 17:35 

J I J ? ~  30 37 'I 
8 , ' i2:20 

" " 33 Pic tou Is, 15:15 
" " 34 3 2 - 3 3  i;:50 
/ /  '0 35 17: 50 

Aug. 2 36 P i c t o u H h r .  17:05 
$0 s t  37 " 27:05 
'""'38 " i5:;?5 
, l  9, 3'1 P i c t 0 . i  I s .  17:20 
" " 40 " 1 g Z ? j  
8 ,  0, 4 1 " 2O;!>C 

A ~ i g .  4 strons e a s t e r l y  sale 
Aug. 5 62 Pic t l : !~  l s .  !5:45 

" " 4 3  4 3 "  " '17:35 
' " 44 " 2::9c 
" "'5 $ '  22 ; 9[i 
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i .r- V) û  ii *" 
+- T3 0 .- 

i d 3 
* - ' C : U ( C : L  

3 ' P S I -  
U % + > C  
'a 0 T; 

2 Ii CF'"r- I.?- 
i .? 2 = c.7 

rn ?- 0 G, 7- 
-. ' A O c ,  
i ^ % %  " i l l  
> b  L O Y C  

0 7  0% 3 
u s - c  ? 

C3 0" S L O B  " 
C - S - < > *  
0 z b i >  

LC,. V? c: , 
O 0 L s. in 
a-. 0'- 0 a 

T3 C > Q "  *I) C b 
3 2 

t tciri- m, 
c; .- m .- 

i' V1 .F <, 

W m Ui- m 
'- i; c d -9 
( L - ' " 1 U W  
- > % L  .S  

3 - L  a--.C - 04-11) 2 
+: z -' G t, 
r? ., T .- : 
c u- C1 7 cn 

LC c 
C 
U 's. 2, 
c 
i.: i- -- 

"i C" 
O C L  

+ -  C 
.*' '3 R 
LC ,( - >  
TJ .c " 

c,c . . . 
IJ ;' 

in iT ; 
%I 
c 7  .E L: 
L C  i 
34- 
Oi 

? - - 



and no 7dr'vae a t  5.5-1: i7l i r ~  1'5, 8 and 5 h of 
towif:!;; the  dr?eji/stirface catcb r a t i o s  were 0-14 d-4 

O r-esr?ect i i jely ( T a b l e  3)- S m i t h  (1937) caught 34: 
1 ap t ,  , ,de :n JC tows a t  the surface and i-rvae ? r  15 
tows di. 3- .7 - ' . 3  ::I Far d dee~l/surface catch r;.ti-? of 
0.0" ,'it. :he fisrthv~est end s f  Zor'rliil!?ber: and 
S6,ri;i4-., icdrrat :  (1973) in pdiried roi;nd-the-clock 
tov;s obta l i lcd d s ~ b s t i r f ~ : c e  (C. 5-I,? m) t o  strr'idce 
(0-C-6 11:) cicrch r a t i o  of 9,1?1 in Jiiiy a??d 1). 13 i n  
Auqusk la r sae  were scarce i n  riidbia!~?r a t  8-13 n! and 
absenr nezr battoill a t  %-! 2 i ~ ~ .  A t  the hgt ialen 
Isiafids i n  l978 (Mil. 90.y~ j:ers* coin:].) up ti? Sept. ? 
the r a t i o  of l a rva ;  catches a t  the surface vs. 1-7 r i i  

be low was uar iab ie ,  a? thoiigh ovcrdll resu l t s  when 
rediicei' t o  d connon volume strained gave a rpeter/ 
neuston catch r a t i o  o f  9.21. The r a t i o s  of catch 
r a t e s  in deep  vs. surface nets fos  the various 
Canzdiar s tud ies  a re  s:!rrii?arized !n i d b l e  3 ,  

i n  iiewfoiancil and, !is; ?g sonle stiquer3tiaI 1/24 
"rows . i l t h  : !-fa net a t  d i fferent  depths tipid scn:e 
sinrui i,anei:irs Cows with two ne t s ,  Ten:il eii~an (?93?)  
and :er::::l ?';?an and T i  bh!, (1  445) 1oc:nd thiit tiii. 1 arvdc 
were rl;o.;t 3y canceilti.atc-d a t  !:he slil-face ; T c l i , i ~  :). 
?rc?ral i ,  the  'natcherl tows at  tiiffei-eni iirjtirs 
averdijcd !3,0 laruao/ lov a t  s~lrfiicc? vs, 0-8 1 arv;l?i/ 
tow a!. i!e;.tlhs OF c i , h - i l = j  ::I. 

0" ssou"?west, Nova tco t ia  i n  A U ~ U S I  1976, 
I o b s t r s  ?drv:ie c?F a11 stages were xost dbunciaili. a t  
:he s c ~ i f z c e .  Ihp fleiistoli net: caught  XI0 larvae v s ,  
29 i n  the i~ieter oet "Lowed ,t,iti: tCIe t o p  of ehp r-iri: 
J u s t  above the surface;  lic:?i:iie sweptby the meter 
ne t  a t  "5 knots rrzs 2hout 2-5 times ;hat svte:)t by 
t h e  neiiston n?: a t  5 'hiiots. " i ? l : y  3 larvae were 
caught i n  "ie Isaacs-Kick <:nd bongo ne7;s towed 
step+{: se  obi i jue f-oiir bn t? i ; i~~  to ? in hrl ow surface 
(Siasko 1077), in the se r ies  o f  13 cruises o f f  
so~jsh :qe~% ? j o y 3  S c ~ f l d  i n  : 9 7 f ,  using on1 y resiili-s 
from palred t>o~lstori arrd I - ?  m depth meter net I.ows, 
the  aieteer./ni-vsto:~ ca"ch ra t io  per eqiia! vcliiile 
s t ra ined  was (>-09 {Staskn, i inpiubl . ) .  

Tabu1 a t i o n  of chi- r a t ios  i3f larval catch ra tes  
-in der;? v;. s.irface h3as 'Table 3 )  i l l u s ? r a W s  the 
geaerai r ; l I ~ jd  decrease :n abundance i,? Ic~bs te r  
larvae bclqw the ci.*f;ice even a h  deliti of l e ss  
than 7 v:e-,eve 

Consi~ierabie w-irk has 5eeii done on lobs te r  
l a rvae  i:.; the  Gt11 " r f  S t .  !Lawrence and i n  Nevifound- 
land waters. in the Bay oS Ldndy and Atlant ic  
waters off  Nova ScoI.1~" s ~ c c e s s f ~ i  Izrval slir\ieyi 
Here 5 r g 1 ~ n  50 !97[;. Tee ? arvde are  concentrated i n  
sznrfiiace warers, aboadaqce deci.nfng ranidly even a? 
1 ess  than a ti?eter depth, Eariy-sbge lirv:ie con- 
s",t?ite the ~ r r a j o r i t j  o f l a r v a e  cailg!lt i i n  i.he -;/;if e+ 
S t ,  Lawrence and I n  N ~ ~ ~ t o u ~ d l i ? n d  while o f f  Si.! Eova 
S c o t i i  dnd on ~3eorc1es Sank the 1caj3rjty were 
1 z te - s tage  l arvde, 

Es t in~a tes  a f ~ d  csmnar:son oS abiinc?i?nct' a d  
survival  of Idrvae nr d i f fe ren t  locat ions are  as yet  
i n  the e a r ? y  stagcis of de;?elopr!ent. a~nong ? . p i e  i:lore 
sigcj+icain" ";fFicul G;es t:) resi;'ve ari. ~c~;: ;*zrd-  
b i l  i t y  of saiopi k g  Gear afid I:cw1:ng speeds; lack of 
know? edge abnvt w h a t  ;jerce?:age 0F 1 asvae i 3 ,q.f 

t o t a l  water c o l u ~ ~ n  -it S c i r ~ g  sa!apieri; ?x i  06 incvi- 
ledge aS~v"e",l:la!j tii-,e jq terz;: o i  c i ? ~ i  j"::g 

s t age  :Y .? changj~ i j  ?.e;;icer~s~:iires, and .?:,o:ri 
teiitper.rtare i ~ i s t o r g  o" a:d'je iV ' ~ T * J ~ c  : , i i i ~ ; r :  

s?jilpl ecl [:z~r:~%l ellidin lil36;) ; %i;.chj. geoi;r-il;iil! L,,' 

dis t r jh t i t  ion of ! ariiae cffs i iore ,  and changinq 
:z-icrodistrjbi~t-ion of jarvde I n ~ h ~ ) r e  i n  n?slionsc? t o  
changing enviror~rnentai curiditions ! a v a i l a b i l i t y  ti> 
sarr:;~? ing) ;  ai3d Ion:]-distance t ransport  of larvde in 
stiritice ci i rvnf .s .  

The i;~dnclscript was r,~viei+ed by 3. J. S c a r r a t t ,  
5. 1'. i!inis, 2nd 7. E -  Grahdiil. F ~ ~ u P ~ s   wet-^ ~ F Y ! -  
pared by p.. i.,', G. "cMc?ioi?. 

Likeng D. 5. 2077. Mnl tirig and growth in decapod 
cr:!staceans wi th  par3a i i l a r  wference to the 
1 o5ster- iiondrris rimer icaniis. Pages 41 -73 i n  
i!, f-, P b ~ j  i i  i r j ~  + .  anc ,;, S. Cohb (eds. 1, Morkshop 
on l o h s t e r  and Rock !.nhster i c o i o g y  and 
i'hyslr,io!jy. CSIKC? (tiustrdl i a ) ,  Div.. T:sh. 
Oce~ir~ogr. i i r c .  7 ,  300 p ,  

!?ii;:!pi;s, 3. !. , and L. M. lattzier.  1 0 5 L  S!irface 
circlil  a t ion en thc continental she1 f off 
eastern T;lortii h e r i c a  Sehweer; F4r'wfoiincil a n  and 
Florida, Serial Atlas O F  ?,he Marine 
Environ:xni,  i'o'l ic 7 .  Am. Geoyr. Soc., N - ' i .  

Caddy,  2, i, 9 7 1 1 .  The influence o f  v a r i a t i o r ? ~  i n  
the seasorial teinpor-attire regir:re on survival of 
larva? stages of the riiiierican lobs te r  (rio~-~%rris 
smer-icanns) i t ?  the so;ttSrern G u ? *  of S t r  
!.awrrnce. ICCS Spec ia! Meeting on Po~ii?  atjorl  

A ~ s e s ~ i i , c ? ~ t s  o f  SIiei i *! sh Stocks, ?aper 10, 
40 p. 

[ v n i s ,  G. P. 1975. liehavinra: resporlses to cilanges 
in hytirostatic pressure and l igh t  iliiring larval 
develo!,i:?ent o f  tile lobs te r  iiomiar~s a r n e r i c ~ n u s ~  
'1, ' ish.  Res. 'loard Cat? .  31: 271-201. 

Grdha-I, P, E., and 3. G. IVilder, 1966, Osfsf!ore 
lobs te r  tr-aji Fiskirq,  J u l y  13 t o  August l q 9  
19611, Fish, Ilrs., Board Can. b?S Rep, {Bi i i l . )  
,896, 16 11. 

i;r.i30~iis W, 3 !nterllii ~ n v o s t  I gat-on e i  iobster  
stock, s i r e  and :njgr-<it ion systeil o f  lo!>ster 
por:i!latiorl i n  the Gt-dnd !!anan Region. N=!?- 
Oept, i-islr, Rep*, 69 p.  

ila-ding, 1., p, S, Wells, dnd K, Brinkwater, 1973. 
The distribtat.i in and abundance o f  lobs te r  
?arvae .;:I Sr, Georsc~s Say, \Java Sco t ia ,  i r  1975 
<ind 1976 and the r:ossiS:c e f f e c t  that  the Canso 
Causeway "ids !?ad cn Cheddbucto Bay lobs te r  
- C '  , ~ s i ~ e r y .  1n ' jsh* Mar. Xsvv., Tech. Rei:. 2311, 
Pzrt 2 ,  

i.cgar6, 2. E. 4. 196ie Vie r.o~:lanktori of thc 
f'assi~:sr;uodd~y r e i  Fi.;h, Res. i?aard Can. MS 
i?i?l!. (Bioi,) 797, 37 F. 
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:9?9. The d i s t r ibu t ion  of lobster  larvae, 
" I t i s  !?+io:* Stas Ann, Rep, 193") App, 65, i p. 
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:ss.,c* t>() :  ?;'"3":. 

\ -8 8 -  ,.g>.- & c :  ,.,, !is J . ,  if, r -  Tucker, dr?d G. 1'. ' r : n i % ,  
9 i :-,jhster ( ik) f i ;Li  rti:: 4r;t2l r r : ~ ~ r i i / : :  j 1 Dc:y V '  

IS? m l s ,  ?E"ewfotindTa~!, l?63-65, Fisi-i ,  4cs. 
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' n t h r : ~ :  i s  :,+ere ;me sc~asen 9; t he  year, ;il!ci! yi:u 
catr:il i.aors l a r .vde  t+dn bthers? 

5-asko: I!? ro:;thwi-s+(:r:i :iavii ';co:ld i l ~ !  ~ f f s h o r ~  
re js  vie 2;a:.:i,l e<i "roil: j a:.e June t o  

"i * 
:;;id-Scrt+?:i:i;ir, At tlic l:eqinn4ns anii d i  ~ l ? e  e:lti 

~au:;h: i : r o c t i c a ? ? j  r ; o tb i i zg .  ine larvae :iel-c 
irjost ah~~qidzn?,  f r i f , ~  5S.e I ?+,.tpr :>a?!, o' GajIy 
zhro !gtt rlijg!:st.. !n  the  . Ior~h!~1~5er~ar1C 5t.t-ajt 
area larvae ylere present for- a ?anger perioa, 

Scdrr.a:*,: Larvae i\cCi;- %-of;? inid June-late  Sejjteiiibcir 
i q '?or"i~iir;bcr: and Si.raSt- 

Clark: i !.i-iir)k t h ? s  tii:tribut,ion of sragc I tnrough 
i'! Iarkdc 15 very ~ e c o l  jar. ? I O U  icnq does it 
r a w  a lii!~stc~r liirvilii to go froi;~ sb.?cji> i t.n 
5: -1:jc l " Y  

Stasko: ilci~eiidin!] ?ri llie ler~ijif!ra;urc?, as '! i t t l e  as 
0 t 3 IS 1 5 3 1 r a o r t . r s  : ,l! 

a!,i>iil 71 anti :Pol,, r.iis;:ec*,i vel y ( rr:!:(il ci;i'ir! 

1n-ji.1) - 
Scarr-a". : i-a;".e- i-errs i.iiy wetting iiehav I?>r-al 

cb.i~~.;es as the iobster  :rla"L:ircls. Yeic coiild 
.?l!i:.;' e i s ' l y  yet l0bs tc rs  ihd?: ~ o r g i n d t f  l140ri. 
nr  I C S S  3? rariiior: over lzrgc areas arid have 
~ ~ i l ~ r i  ii? i n  ~ i ~ i ( i r ~ i ~ 1 5  or  i n  local ized gyres. 
They drs  ;3rger  in srage 1 V  2nd are available 
:.: ihe -let "or i Iri~?gcr  2o:-jud, 50 t h a t  yail get 
ari  i ! ? F ?  ;kc? j a i  r:f t h e j r  a??untia;;ce thi+n, i f  
:he I ? r i d  i s  go? i i ( j  513 /?e thet.e i w i i e  <I; long 
yo:! hav.  r;ot t3tiice as iiii?'is chances 3f catc"l~?g 
i :  - ience, yoiir vai ues a re  double<. ;!ow we 
kav-i :  "0 modify that sl iylitiy Secaiisc: fourth 
;:.:igp f a r ~ i i e  a re  !lot in i , i ? ~ q u r f a c r  waters f o r  
tile 51: l r"11r ' \ T I  i ; tacje . 'Y I h h k  they go down 
about half t l ~ c  way tii..ci4?gh two-thirds o f  tiie 
way througii. 

C i  a r k :  J < ~ : I ~  what s1  re area <:re ~ : c  i a i  i:?ny a!,otit, i n  
yccr. 1 ri,.va i sdi::j)j ji?g'! WIiere were yo!: sai:ipl i ~ g ?  

Fa: r , :  TI:c :i;)per pdr?, 04 f?:izzavdi s Eay; i? Cdir.:y 
rresl.i-icled a ree ,  s i ~ h j e r t  t o  aliiios!. corisiant diid 
*>?r-o:irj SW w?r:!i dr iv:ng +.llii larvae ti13 ; i ~ ~ i i i n s t  
tiit! i.dstcrr~ sharp. ? q a t  i s  iihtzre wia yo; tiit! 

b~ i r  c:dtci?ias-. ";a;ii!:? is;; ;,as c~ni!ij~?i,ti oilcv. :.ircl 
c>n? 1 r-c* perrod l i p  idrvde a re  I i j i ,  

Caddy: 1 th -nk  yoii t ldd  the same c.x!i6irienci? ir 
kei.+c:tind i <.ij<i, Gp:-ry ( -nr~!si - f , i  1 i i w j  ill! of 
i dt-vac z!ja;ns: .lilt. sht~r-e'? 

Ennls: Yes- : l ave  you any ideas on vth:~k hai?pens tr, 
the l i r v a r  a f t e r  tiicy disap;>esr \&en "i~c wind  
chanqesl 

F i i r :  ::e never cauc;ht any apprixcidble gumhers i;f 
larvae riner the wind was 3fishore-  :f the wind 
sa.itciied f ~ r  a covple  OF days and blew oqshorc., 
we v!;iii!:li! star.? picking lip iiiriiae* We were 
sar7j)l Ing the ent:rr? w a x r  c01~')rln and got  very 
s,i~?:I rluiibers 1?- :be c,iit,s!~rface layws. .  

Enrris: C:.r e x r ~ c r i e r ~ c ~  has been that  biit: a.ishore 
ii:?:is vie get ;.:any :arvde i n  the nt?arsiior-r .?red 
and verj few j?~"yoc\I a ?irart,er of 8::i 1 e qrai:: 
shore. As soon as tl3e wine ?.urns ci-f.;?.or-r ihc?y 
vjr t i la l  ly d~sap?ear . ,  and  thr s o r t s  ,,f rrrinibers 
downwind s:iggest i t  is not downwind :?ispersiii 
t h a t  ac:cnuna,s *gr the  <!isappearance near the 
shore. iie have riot been able to 5 i l d  ti1e.71 
be1 c i : ~  t i ~ c  t;r;rrace ci:,i?er, in the near'sqore 
dred. he cailnot figure out i ~ h ~ r t .  iia9i:ci~s t.o 
t he;i:. 

Caddy: i f  yijil ha.: 10 1 ai-.!<?e di5rji:rskd iinder' e a c ) ~  
saglare rietpr ? n  a S n . - t a t b  coy r ia in ,  ,;;+a? i s  the 
groijabi]i?y of h! rejng 2 l a rv l  asyb,hcsrt- i n  
water co? ~i%:n? lt i r  -1,;ic.si an i rp[~t j ss~bl  c- 
sai?:p; i g  probl e:;, 

An",or!y: 1s c,.;irndr, .cry i o g j c ~ ?  ?">: ::*:PO f!>e v ~ i r ; d  
I. .!: i. C?%IS  3 tip 3~r(~13<; c { < j j  !,hc~y (:rill; : g >  i~,.]? pr 

co; unln soii~ewherc. '-Ji~en the wind b?ows i n  tiie 
r i s h t  d i rec t ion  they coine c[? to  the s i ! r f ' ~ c ~  
(?gain. 

Caddy: 7he [v-oblt?!,? gi.i.r; a i i t t i e  i!lorc? difliccul t 
ili?en yo:: nave :?ifshore and then your question 
i s  how c:o ihry knew tiiat !.key arc  ge t t ing  off 
s t a t i ~ n  1 F  3iey do not have a i,ot",on refeerer~ce 
po j C f ~  . 

h;i!,t?ony: I t h i n k  tke :iho:e thing is  i f  they ? r e  
doinq i t ,  why are they dsing it? - they r e  
o5v5og!s!y d o i i i g  i t  to take the wind t o  the 
shore - they are  d r i  ft.iag shoreward. 

Robinsori: There was d s"r.!dy report" a t  ICES t h i s  
year on crab larval d:strii:utions vrith tiiiie on 
rhe east  coast 05 Eiigl and. i l ~ e r e  was an 
apparent lack of ebvioiis trend i n  oiovenjenl. from 
stage Lo stage vi'lh t i i ~ ~ e .  This tends t o  
r e f l e c t  the ddta Civars (Stask?)  sheweti iis for  
lobster  larvae, i n  that we arc finding sl.agc I V  
o-4c.r ari i red ~riiere >rood s t t~ck  i s  caughr. diid 
no! i n  areds where b r ~ o d  stock does not ex i s t  - 
i.!h ich saiggests inainte~ance of jiosi t i o n ,  I n  the 
I~r igl  ish stiidy, seijuen%.ial sampl ing of s tage 1 
I.o V *  ; i :~ga? cpi: irir! i c d  led there were n o  alipdrent 
1 argc:-scal e rnoverients o+ :he concentrat ions of 
larvait even tkiouc;h there arc s::rfdce and 
res!i!!ia' currents .  

icdr-rat t :  I think that  c:;!i!d he a l i t t l e  nrisleading 
bcca!jse our "x;ierlence in "iort??i!mherland S t r a i t  
has shown tha t  the very area wi~rre wr did get 
coi?rerj?r;ltior~s o f  stage I V  larvae was over the 
o w  par? of the drird which wils recogrlized as 
the spot to go t c  f i n d  srriall iotlsters and there 
were never any lobs te rs  see:? ther-e - 
c e r t a i n l y  no brood stock. 1 do  not think you 
c d ~ i  drdvi a genera? i zation Frorii those conments, 

Roiiinson: There <?re two ;:oi:?t,s with r e s ; ~ r c t  to yoiir 
con8r:ent: 1) our analyses of rcl a t i  ve fecundity 
"or the '.'iirthniirberiarid Sl.rnit pol:ulation anti 
inshove ?%ritirnes pai)ul a t ions ,  :n general , 
cc?nsislenV.y inciicatis l;hat the :najority of eggs 
,ire prodiic:?i/ by :he s i ~ i a l  l e r  , but riiiich iirore 
iiiiii:er:>t!s, I obstcrs .  Tlrp la rge  ;obs te rs  dre 
i.:ore iii~l:or"n?lf os i n d  i v i r i i i a l  s bu t  , hecause of 
I ? w i r  r a r i t y ,  accoinrit fo r  i? r e l a t i v e l y  siiia? 1 
pcvrccv?r dqr o f  Sota'l cijg i'roduct ion .. Tiitis the 
"br-ooci stock"iis cloi~iiri~~led by re1 a t i  vcl y siirdi? 
lobs?.ers ir? ?he c.;?riy stages of maturt ty ,  which 
ref 'ectr ,  the :ibiq;j1teus h?gh f ishing i~!ertal i t y  
r a t e s ;  Pj P;srtli~mi?c?rl avi" S t r a i t ,  i n  re1 a t ion  to  
t>he w e a s  re;)res,nrlted by t i le  two stvdies  : 
referred t o ,  i s  a smal l e r ,  se!ni-enclosed, 
shdllow area which overall i s  ? good j u v e n i l e  
niirsery. The general i z a t j o n  which rnay be 
cmergjqg i s  t h a t  larvae may have soi;?e d h i l j t j  
t o  keep froin b e i n g  swept offshore i n  an open- 
coast a rea ,  o r  "off- locat ion" in an oiiter-bank 
are.;. T h e  ei;uestnr! i s  s t i l l  whether these data 
ri"prrse?: 3 r m i  r>herio!,~caon or an a r t i f a c t  o" 
thc s t a < . i s l i c s  o f  sdt~ij>l in j l  i.ofei-r~?d t'? earl i e r  

PO?. gc: l r??) j t r r  jar-;ac 50 a strong offshore 
wini. !f tiley arc S I I ~ ~ J C P  organisms, they indy 

.;izsi.?ed oi;!. - iirjy be passi v d  y i i i i i  p'!ess 
d r i f t evs  away  fro:^; where they have  bee!? pro- 
ti:iccd to areas where they may 5e los t  coif]- 
;! i?tel y riri i ess  they lave afi or?shnre w i  !!dm 

!,qf,hony: 1 rar3sot ne! !eve tkl. they i r e  p s s i  iie i n  

t h e  : ~ z t e r  coiiiin?, that  the:? jiist dri" where 
the ci j r rer~t  says ti:cy i-ia3ii: to g, i .  i t  i s  
obv?r:tic: ir soi7-e c f t h c ?  st.:jdies "?re that, yhec 
rhe w:nd b7c;ws i n  rhr wrofrg c!irti.ctlon :.hey :-c~ve 
riiii:n t k ?  water co: :i::!r>. ,Is f3r  35 ! car] ::lake 

i-:rr.- ,i. . ir;q I a r v d c  c? . tbc i,iiile l i ~ i n q  and iii. 9-'ow 
! rl:.,: ' C 8 , r f  "fii.y .5~5 P C ?  (;r;rr.pritr :q f ilp water 



9 j I .  o r :  ! i 10i)ster I avvac imvc :.k i s 
!I;. :l?cy .:itis; !:jve ?his d h i l  i 'y fn r  soi;:c 

: . P ~ W , ~ J ~ ~  <33(! :jer"d;js ?.hey i t  to sr!r-ccl ?,he 
i j p : ~ ~ .  c~l. i .r :c, tile d r i f t  :hast t h e y  ijdilt l o  ii~oic 
r r . ,  71; : . ~ v . e  i i :  cer ta ir :  d i r e c 5 u n a .  74or~t:al i y  
-), . ~ j ,  >. ( f ~  !;:i hat'<? to  99 clo~si t o  dze ;~cr  water, 
;i-,-.,. i.j.i:~ +l rj'i t he  ~ { j r f a c ~  if Ljp  wirld ir. 
,;<.pa . . ,.v, .. * > ! h n ~ ~  ib;pre are Z,i?qes tila?. yoii ca;r- 
,, _ - ,rid ti,:;, , I t reriiy b2 bi?ca?i~ci tile ci~rrcn: is  
j p  r :  4:')" o;);>or i t e  direci ior ;  to ;kcc-ciiiir::* 
'h:.', df'e :T:O?;ng I j j )  dill! ifo~11 dnil ~ ~ ! ~ " f : i ? i i j  t?!( '  " J 
~ ~ , r - d : ) > t ) ~ ; * t  Lhd:' t . ~ ~ ~ ~ /  w d r t *  

Cad6y: rc:inogrtl>li?c ohservaiisfis oFIshore sugyi"si. 
y i i d l C  ~jrid.-d:.i~ev] C I I Y " ~ ~ ~ > ~ S  f a l l  of f  r ~ p i i : ? , y  
, - r.;ni 3 ~2:rt.a j r; fo:+er ? it:? i t e d  depeb. in otilcr 

, . 
wrjr':jS, ~f a iar:.a "';u.i?>tsw " s t s y  i n  one j?lacr- 
i n  ,i?riil-d:i,vi?n c ~ i r r ~ t i t  syste:~?, i t  doer. ric; 
i ~ a  if 6,3 go doiirl 500 Ct;r i~ reii:di i? re1 a t i  v i i l y  
st , ,s ignii-y ~ j n l  ess ,$ec-i? is  2 residual cir:.r-ent, 

'Thcn~~;: i3:t i13iri d ii:!pIy t h a t  st1ort-tcr.r1i pheneracnn 
c. :$13ri. ;!r~jlcrtant ?ban iong-toriri ories- 

Fd!:: : h;,de to repear. that  we 'iafi~plcd interlsi:e;y 
s8;ksiii-"(ice, ilak j rig ilie of the sairle i ~ r ' i  o:jc?n;?ti 
~n" :lost:{! i>y frjfb<si?fl!jeri; ss di? ~ i j . l j > I ~ j d  C. 

; : r:ii" li;r>Jde a:,e fiqt t i ! ( :yc.  
"b;.~.: .. - "s;%y r : ,  :),;t ".ilr! ii:r-fdc(? Shpy ,3:'i% 

' I , ! J * ; : I ~ - ~ ~ c c  ~jd;he*... irrsipar? of 3 ::iicjretion 
~ f ~ . j v ~ ~ t ~ b ~ ~ 7 c ~  i : ~  f4blp ~date r  ~ 0 1  \n.in3 1 f i  rt:\ly be1 !<atd<% 

$(:y jii: !,i.iijy :rir~si:nr-l:il.d o f f s h o r ~ .  l t  is  
.iiir:: cl.iir- El; a closeii ba:i where a?! Ihe 1auv::r 
a:.?: rnncen t r~ te i i  oil s n e  s i d e  \where the 
: : r r i va i ! i c t j  w j n d  b lows  and they Sre n o t  09 the 
o1.b.e- :ri  dr. 

Scarr,j:.t: !!as d.iyi)i?e e l s e  t r ied  to  look atss i ieci i ic  
; > l  i c f - s  In !,be nid-water cc:;iwn? Xork i n  tke  
1;;:; si:ow-~d that  ::hen lobs te rs  d i d  drop 4oiir1 i n  

>fi8 ?v. ::)-ar<j ei:chof "he s>gc ;bey 
3j'd :pp< ::u: : f i  90 % ? - o q " i  ? d\iery s h a r p  

:?er.;c!i:; in& 1 :r:p.i ".c, f f s h  or: ,;I;? ti!ei.r;i.j-- 
c 1 5  3 e 2 i h o h ?  !ids a?!,yi?ne 
pj ',;. cv"je?: : + i s ?  i s  iji?c ;ji,iciv\rheri yi) i i  

. ;a lz .  7 ooi * 
F A  i r- : ~ : c  5?:.jjll ed thiii esl t j r e  iirdq:er C D ~  1~:::~) FVOIII 

bg : i , o  "3 coy! a",-$.; iq:cyvdl 5 d i d  j ) { j t ,  

f i n d  d n y -  

i,nddy: <;in Vaughn s:fi,irrarlae where we i re  so fdr? 
Ai."_i:i;ny: X r '  11 try :i C O ~ I : I ~  C. :I" t h i n 9 5  and Sei! i f ::i, 

c;ir; i;o" i);ier : i > j \ .  !ti: c a n  r'- iwrhajis ' C D R C ;  iitir i k io  
: $ 1 -  s t - n i  , a . s . ,  . 1 )  t h i l :  i ,~r~.jp(i? f p i . ]a i  es i j r . ~  iai iwrj  :.:I 
i:r,*i;t: t l  lrccte? i j i igratons i.? orc!c.r ti? kdEch 
' r : ;c?r  1-4"s i r :  ari ii~i.irori;r:er;t Cl?dt scc'iX:c Lo 
;.a*.r.ob*t: , # .  *hi? survi\iai of the larvde; 2nd 2) ~iiil 

bj-:c j-si;qe :,hdi: l obs te r  1dri.d. d r i f t  i r ?  d 

"i!  j r c i t e d  i~:fi?~l"'' LO ;i! 53 i ~ ~ r ( ? n ~ p  ~;h:ljr 
problnil ity of s :~rvivdl  and t o  i-jet tlrii-:;I i i i t o  
sh.;'~iiv water? 

Fafr: i ; : i iyhri ,  ! ~ o : i ? d  nohagree t h a t  tk fe?ia!es 
$;j%r 6 i : r , i ~ c i r i  ;:..jv(is:sej,:, Llld;, p ~ t s  i;l;en in ii 

;!osj":oii 60 re1 ease the l a r v z i l  Caso;rr?'llr-c t o  
j arvai $ ; r i f t  loaqariir; s$ore, and / L~?L:.~C: no: 
;!iyeo w j "  L s P ; ~  :ijticr par: of jt., ?:(?st"" fe:j;aj i)s 
a r c  a ; ? : i~~ r - i . n+ iy  r iak ing  sri:gc. Lj~op QC - yi34~ ~ r ~ i j l d  
:?.rcii::h i V t o  say rcprodi;cl lvc iriigrat ion, but 
: & .  . 
' , 1s F: ;nc.r sni:lc!thiqg i;o Jo with :he ~ l e z s e  
f i U i + n  I d:.,lae qr vi t"lth:? com*;ng r r ~ i j l  i o f  thi- 
r ; e ,~ ,a lc .  .l,- \.:e dre ro t  sayi: ig l,ira: ~ / ? i i i ; i l  ; , i t  tiir?;is 

-ii: 2 ; I Q ? ' ; ~  t i c o  "9 dlivr! the release o f t ; ? c  
itr-ide fcr I r j i t  towavds shore, 1 d o  mjt I , b ~ n *  
~k:a' ii g q  e~I;e:*?i"i :< eil'ent. (;l;ejiipfal so"in.:s 
o f  dgrei.i-icntj 

Anthony: : %,I: i ? qi: al:inq w'bh :hd"_i.he:~, ??(A 

l ; : jqr . i : - i ig~ t i i d " ~ o ! j  i;?e seer?? L? tje isshore i-ii 
sk;<l 'ow areds;  fhe Serried feiii67 r s  -i9vc i!fi jqtr :  
';pi;ryps !3a:?k i p  f,pe s*~j:s;ler"~rae. 117  [;rX??d '?at-adt-, 

i r ,  :;lo su:irf:si;.-., ir**r, ?be;; r]o;.c I:]! :; <;ha: j #>w 
; " < * p ~ ;  ";pv .."A ;ij,,pr yly! +(:~1r ~ / : 0 ! j + ' h * ~  l>(>t-r:o:j 

fei;ld? sr iilo,; i r ~ g  shoreward :n  tiit? ::!;isiii~r'L i nic? 

-.rfi>r to h a t c h i n g  ~ J ~ J ?  thei eggs, Y4t.y i;c?i:i~. i.0 
;;lore into skid i l otter ;.;dt:er, anto sh:;iil S ,  o r  
shur-ewari?, ;:r)badl y hi" ..idx.liaer weer, or fo r  
sur::~ reason having t o  do wiL!iTLlie rei ease c.f 
Lhp lar.iae 01- \\+ere t i>e Il:rvne 6re going to  
grow or s i r r y  ive be?.er, 

t I ?I? irli; there :::ay Se a third conci : i s io i l  we 
can t a ? ? ,  dboiit, the cnriciusfor! that i n  a sjisteiii 
7 . ,  
I l i e  the CII!  f of  klajne, the i n s h o w  ijr'oi:nii can 
i;r a il!irscry grotmi: for jirvcnGe lobs te rs  and 
L k ~ b ,  iihcii i o ! ~ s t e r s  heccirie :iiature, they :.end t o  
i!rot1c tc: offshore a r e a s  wher.e they  rei~iain as 
a d u l t s  and produce larvae an6 the larvae  are  
cdrr?cd si~oreviarcl to proti~ica a cycle- 

Caday:  To my knr,wiedc;c? 2t"leiiipt~ en dlscrimjnatt? 
scb-stocks o f  Ir3i;sters drotinc? the P.ti an t ic  
€:::st havc not Oeen ~'iricessf:il in picking yj; 
sepdrate geuetic t i r e s .  7ues anybody know of 
ar:y t?vic!cincc? that. tiicre i s  ociiet i c  i s e  I a t  ion 
friiiis st3dii.s si:ch as t ? : i j i o g j ~ &  tags? is Lherr 
any evidecci: i l l a t  we have d isc re te  pi;opi;litloris 
::hicil s!ii iznl. iriix a<!';th each otiier? 

5 t c ~ q k o :  ' i - t i ' a  d i d  d c')ii*j)?ris011 f ~ ~ i i ?  diScercntaar^cs 
/ )ds~( !  O " ~ ~ I O T ~ I ~ C I I : C : . ~ ~ L  i : i T i ? r d ~ S ~ - r . j  s < j c S ,  soi:ri?- 
? . I  1 i li. Ir; r:lct,isi?riBrnen t s  oil "?n h d n i ~ r ~ a l  and 
ccirlc i 11i i~r i  :,hcit. t he re  is rliore riiffrirence a1 or~cj 
t+c. coast \,e",jeen ~rr-.~is tita:l ;.here 'Is !>etwper? 
i nsha,-c i?~nd offsijo.e. 

Ci:ddy: Any (jti-er coii:mi?flLs or1 this asgect? I t i r i n k  
i t is iiwy i~~ij,wr:~rit tbdt vie t ry  t c  p i n  ?.his 
one dalsri becaore on the one karlti we have aii 
i de3  t i ~ a h s u g g e s t s  there dre  i i s t  i r c t  pnjm- 
l a t i o n  subunits b u t  the studies  i k a v c  seen on 
zryinij 70 i d e n t i f y  aniino-dcid groiipings srent to 
shsw t i a t  there are  not d i sc re te  offshore and 
i oshs-p s")cl.s. 

;;r?' hofiy: : di.; no t  t , i i n k  i.ir have any r v idencc  to 
- - ,r!tilciite t h e r e  f i r ;  afiy difierel?ce between the 
?nst-tore and i-iffslmrc. stock. AS i ~?!atl;ri. OF 
f a c t ,  i f  is the other ;iay ,irc;rrid, !iht ev!- 
creni:il ,:ie iiwe y3i. ind icates  t h a t  tkey are one 
d n i i  ;.he s,iir;t". I think we %<~:ie *lacis ing ev ldence 
-I I . s ~ d +  i s  i ~ ~ ~ r ~ r i h i ? ? ~ ? ' a g i ! ,  i n  siir?imr; o f  rhis .  

: In f't:! a t  !or> te I!! k ~ .  rla("w1 1 l" s b y ~ o t k c s ?  5 ,  
I {r rn ,  1 . 4  v rer  i e s  n i  d j s c r p t ~  ~!ih-s+,act~ ot- "CP: 1 sii 
PXI:;: iiloiiij i h r  r\r,li~v~i.?c cois t ,  I i h - n k  t k a i  
"1 {:r. w i  klavf: vn ar i : :~ i?  tf1:1{ jri s kypn"t)~)ir;i s , in 
i,,j:.t ccl :dr- ,  tilt? i-rinc:i~l>t t l i ~ ~  iir. ; f t  Yi?ri~iir,h it??c 
f:t3rl5tj (:a;!!~t'Ws.i:/ rh15 ~-f?!j~l07lS i I i1  2 fOt* dl 1 
so::;.bei?stii~-n piova Scei, i d  rcci-ui tli:err+ , I s  r i i i ?  
rinani:"in;is ? y iir;*eeii i.3 by C.~nad i a n  rcierrtj 5"; .. 
i t  is i ! r~ t ty  k r < ?  to ~~rljii;; iloi~iething t h d t  
r!ai:pened 25 y r  ago. 7bi:rrp an cii:aijsti -ie 
s e r i e s  of rr:eet:in$s on t h i s  anti "lice" sooint O F  
vie;.{ was one r ; t ! in+of  view and ti: ". f 7 r 2 i r  jii 
d l < '  no" nwitj,t?sore$6 dcce:)tante, '"he ce; 1 
rnr;c;;p: r:;ay :;pi 7 hi?-/-: s:rri;p ads:aar,dgcc I n  
t ! i ~ f i  n i p , :  j:!ari;ii;p::en-. . i ? i ?  s Sil!'. , 7 1 1  ine case q i  

i i !e ei?;ii coast cF !,n.i? 3ccij.i 2nd th r  c o i k p s c .  
o f  ".p ~i ;p r?r  f,irpri, [ j l f i ~ . ~  et,/?pr L d ~ ' ~ r : ;  

t o  ccnsjdcr, 
< -  ~ ~ a s r r , :  / The i i r '  ::c oF Id'-"id?, o . ierf ishicg,  ,an:? 

kc' p hf~ds 3 ;  i cajq;; di the  ' j r i i ~ .  

Roich:  "ro!,~ k ~ 3 r k  1 ;~#i ivt"  ibr;e in t be  ar i"8 ,  1 bi>!rnd 
rk,:t ~ I c ~ G  i"i:t: t i l e "  j : ; j t  iiecl i:lc :Iriirc was a 
c h d ~ g ~  i r ?  l';?e e f f o r t  o f  !.tic f i  sherlrpr;. nejt 
? i f , d r t ,~d  n s i ~ g  i z ~ g e - r . ' r ? q  :t"ai)s. T i ~ i  5 lriiqi~t 
hor,i;i.r i i r i  the rnfiigia we "3-e 5een i'olking 
di:o,!-l, '3ul Froi:i t i i c  i dre iC!5O's tjlrn8:gb the - - ,--, 
! * 4 ~ I i  v h p  prcefii,tx8j42 qz?cr, vq<?r-l C r ~ i j f - l  s i L -  k t ? '  

i - i f i "  i P:,; '1 ,;?gr..ri i.(: q r - 2 ~ : ~  aa?n t h ~ ? ~  c t#(?f-e 
:rrr,,.;:?.'i;i;s q:>fj::i;vs i j "  ;i:inh:, ioi,s+ers fro-:i 5- 1 5 
/ b  lar')<e(j i . 3  t"-; 5or;Tt) in ''i-h#?. . '*s.8,7qd 3304 
:;~;y\,;c;~.. r q i l  "c!.ri" lei. 5.) :.ne ijsr:pr-y "liis 
c y l ; ; 6 2 < J  :"., -,,- , +j.;"cj,  . .?(i""il ; 15 0";C rt;;in~ji> 



-i" t i i f "  ,. , eSfor~!;a:, . iern thzt  night el iininate any 
: icss i h ?  le rcbounl. :he I and-ings i- t k  197C's 
of these juinho lohs te rs  a re  c i o w ~  cnnsiderah:y, 
i;uygci?.-r19 thi?r the brood si.ock of i d r j e  
2 ~ 
I C I ~ ~ S L ~ C I -  + S  s e ~ ~ : r e l y  depj ~ t t " d ,  

Caddy: There is one e ther  p9int: based c ; ~  the ra le  
i.f .!rift c f  c:lrrcnt froin 3-ke Sanso Caiiseway, i f  
vie 9 1  cw &.:i k e k  posit11 a t e ,  the larvae could  
r e r t a i  i l ly  hdve arpi ved i n  sout.hwesf l i o v  Scotid 
i n  one c ~ ~ n ~ r i i t i i ? ~ ,  3 p r e  .rio~l?ti  no t  h a v e  i)per; 

dfiy ri l i ison Lo i i ~ ~ t ~ l s t , e  several gonerat;ons. 
Morrisscy: ? ? s o  the f z i l u r e  i s  yoir ig  froi:i Richinor~i? 

Co- i n  the :jest 40 the east  ar:,iind Cape Brctoi- 
Co., S O  cho ciirrent does n ~ f :  rea l ly  explain 
t i t  seeiris to  rne tha t  when y o u  get down to 
examining a s i t u a t i o n  ; i k e  t h i s  yoi: t r y  t o  
assign a caiise o f  the col lzpse to a par t i cu la r  
w e n t  wiier, in f a c t ,  i t  ; s  probably ii cnmbi- 
oation c: events so that a71 of these things 
j r a b o l y  apply, Froiii rry point of view, i t  
scic!:~ t o  nie V ~ d t  are t a ?  king about Fishi:~g 
n~ortal  j ty  r a t e  be<ng very hi$. The e f f e c t  of 
S igh  f i sh ing  mertzlSty r a t e  rs t o  se*: the s t ~ g e  
- i t  i s  a h d s i c  Factor - i t  reduces the 
resaxrce t 3  2 point where, by i t s e l f  o r  when in 
(. - oi liiana"9n ,i 4 w i t h  o ther  fac tors ,  yoil will get 
r-esoiirce COY a i ~ s ~ .  rhc?ic are  the $03-ts of 
L h i l - j s  we "?ve f,o keep in injrld in I , '1~5" 
thp-,:.iesa 

!teb+nsor:: That 15 i t  exactly. 
Antiory: fafi  we conc1:ide any- aboi:t Lagging ,  

.r:ic]rat+ons, and imveiuents? 
Voice: I think we can conclude t h a t  aloeo the 

western G;i? f of c?aine tkere i s  a geiiera? 
soiithwestwr.i y n:ovencinl. 1 a1 so t h i n k  the 
tendency Ss fo r  lobs te rs  t o  move offshore l o  

<areas 
Anthony: i r t  ne t r y  t h i s -  The Canadians have 

j : : i ? i cd ted  that  there ; s  a novev~ent ?f Iarvai, ;if. 
!e,st f-ir08~1 3rnw:ls 'lar-ii: shoreward. 1s tha t  
c n r ' r e ~ t ?  

Stasko: Lie are irrdicatiny that  larvae ex is t  
+ ~:,roiighout i, t h a t  are. ail<! t b t  there a re  stirface 
c~lrrerr ts  f!?ovi.irj northid~?rd- a re  jjOstiilat'i?g, 
or the dssua!p?,ian ",at. t i lere i s  jassive 
d r j  ftixrq, tba: the 1 arvae froin Sro\+n; and 
perha?s Georges tilove t ~ v a r d s  the Nova Scotia 
coast .  

S c a r r a t t :  I postvi ated t h s t  Kouchi bougaac Say 
{western Northumber1 and S t r a i t )  i s  basical ly  
fed by larvae coming down from the rnoii"i1 of the 
r a  i think P t u l  Montreuil is  
siiggesting t h a t  the larvae around the Wagdaiiir? 
Islands a re  hatciied or: the one s ide  and tend to  
be deposi4,ed on tile other, 1 t h i n k  there arc- a 
niic1Ser o f  statements that suggest we recognize 
t h a t  larvae are  being moved. 

Robinson: I an postui zkiiig t i ~ i i t c c e t r a l  Northurn- 
ker? and S t r a i t m y  be supnl jed by I dr\:ae thd! 
hatched 'n the western p a r t  of the S t r a i t  
(Lobster D i s t r ? c t  #8), 

Anthony :  lie kcow f re* tagging expc?rirncnts that  
7 I 

? drge 1obsters  inigrate i n  d r*apl-ic?i-ar 
d i rec t ion-  %a we then past:late t h a t  there i s  
a codnter-cl ocbwi se  circa! sliarl i n  t 5 l  s area 
(Gu:f  31 Maine: o f  l a rge  lobsters  snoving tr; the 
offshore areas iiiid I,rv?e rnov'ng back to the 
shore I r :  some way? !4e a t1  know tha t  there i s  a 
seasonal movement, but there i s  a: so a directed 
rnavenen".assoc ia ted wich b e r r i e d  feind; PS ds 
we? ; . 

S c a r r a t t :  1 ,qa-ld 1preki.i- :c +;ilk dbov:.' ?,he type c +  
wordir:g ,here Varrgiin Y J ~ S  at the !?eq ,qnir jg viilen 
he was i - a i r " ~  cffsi-ore rigit o f  i t  an<! t -? ik , j f i i  
a b i ~ ? i +  direr ted  r;!or?;i?i.r:s i q  67:~ >4.?y or- a:)<.! t a c . r .  

58". 

wi?.hou! specif?;'ing ij*fshore and onshore and the 
fac t  t? iat  trip !ar.iae seer71 Lo he transported. 

Larldy: I t  i s  gra3iiltc:is to  say tha t  the n~ovei~rent i s  
coijr:i.i?r-c! ockwse a t  Chis pojnt.  Some Grdcci 
:liirizn tags have a! so i~een forrnd fur ther  ii ;~ tile 
?ay o f l i u n d j i ,  and also in southwest Nova 
Sro t ia .  

Anthony: r)l.:ay. He (Scarrat t ' . )  has a point there ,  
becaiise you k n o w  they are der in i te l  y along the 
shorn. Yhat wr sep along t h ~  short t~n t l . ;  to he 
cotinter-clockwise ? ) t i t  i t  coiltd be going 
n i f s i i o r e  i n  tile long run - very t rue*  Can we 
iirakc th i s  statement? Can :?re agree that  larvae 
seeia to dr-:" t in  a directed fashion? 

Robinson: U P  have no data that  suggest they d r i f t  
in a directed fashion. 

Anthony: i think we do. 
Caddy: i think we can make a hypothesis that  they 

do - l e t  us not n a i l  a? 1 of these thoughts down 
o l  the basis of wha";litle data we have. 

Roi>inson: Okay. We need more data. 
f4errissey: 1 would i ike to see same s p e c i f i c s  in 

there saaiehow - nwnLion of larval d r i f t  and 
some general statewent on the inover:ient, the 
c o u ~ t e r - c l  ockwise rno:.e:nent, a long  the the Maine 
codst. 1 think there i s  sorilething very 
s i g n i f i c a n t  here - t h i s  l i n k  to  the offshore 
stocks ant: the ihol  e i>roi)l epi (if oidcrexpl oi  - 
t a t ion .  ble have a two-edged sword. On the one 
?-land we are worried by exploi tat ion i n  offsiiore 
areds and yet we are incredslng e f f o r t  i n  
inshore areas very s ign i f ican t ly  i n  the past 
few years  and mortal i ty  has gone up very 
s+gniFScantiy. It  looks as i f  VE are i eve l l  i n g  
a two-edged sward a t  lobster- stocks I n  the way 
of recrui tinent to  the offshore area as wl l as 
exploi t ing offshore areas and a f fec t ing  
recrzii tinent 1.9 the inshore. This i s  a 
s i  g r i f i c a n t  idea, 

ii:~binson: Tire Cu! F o f  Maine i s  a systen!. I suspect 
tiliit h a s i c a l l y  we are looking at the Gulf of 
S t .  ial:irei:ce systeiii, especial ?y the southern 
G::1 f ,  arlii wo are a?  so looking a t  the G~ii f of 
gla ine sysiein. Cnnewkere a'or~g the outer  coast 
of  $ova S c o t i a  there ' s  perhafis an iriter~actiori 
o r  perhaps ? t  i s  a th i rd  systeei, Perhaps 
~levrr;oundl and i s  isolated anif perhaps St i s  not. 
I "chink the systeiss are much bigger than "i3e 
have tended to  th4nk. 

Caddy: Just on that  point - Paul (Moatreuil) 
:rrentroned yesterday that  Anticnsti  island has a 
s i g r i f i c a n t  naoiilation of lobs te rs ,  Vow shere 
a re  the larvae Prom there going? ide cor~ld be 
ta lking about a large system. 

Yontreiiil: ;'hey ; i ? ~ ~ s t  contr ibute  something to the 
systein, The Gui C i s  a systein - a complex orle, 

Caddy: i eersnnai ly cannot see :is ta lking about 
ijopul a t  ion "eel i s" m~ch si;:a? l e r  than tha t .  

?o?;lnsor;: Phis is  the f:oifit, The fiorth Atlant ic  
could be ityoothesi zed as a ee l?  Sut that  i s  
obviogsly ?udicrous. \We di: have these two 
rather  l a rge  :&stet- ;~rod:actiot~ areas that  seem 
t o  show SOliC very, very str011g internal 
re; a t :  enshi 6s i n  events t h a t h a v e  occ~jr-iretl: 
the  .Sii'f of Nalne  events the G ~ l i f  of St.  
!.awrence events, 

Ar~thony: Can vie concl tide tha"s lobs te rs  get 
l a rger  they ?:e::tl: to move to deeper w a k r ?  
j l<)n? pailsej 

iloices: b.'oujii not l i k e  :,c. be coiin~jttnd on th i s  
:mint. 

"."i:i:inr;oii: Car1 we say t h a t  general i y  there  is  
tevi."cvicc., ani.cdotril o r  atherwi se ,  that  s~jggests  
"+la: there i s  a Lrindcncy :o he i n  shd;loii uater  
.ii  SI:IC!! c,: ZPS an4 :? rlcci3eu wdier as Ilr~ger 
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si zcs? 3.c f i s h e r i e s  ref1 e c t  the rerr8:i "sl zas 
wfz i : : i ;  zre ji:vi.n i i p  lobsters .  

Caddy: Yes, 
o n  : file h g d d i e n  :s?ands is a case t h a t  

would supporL this. The n h s e r v a t ; o ~  has been 
oiade that the s:nailer lobs te rs  a re  i n  the 
~cj i !? ,+gcr~i ;ee end d ~ r g e r  ijsis?s on the ncr-ihrrn 
';:nl.,, A t  :he .iery beginning of t he  i?bs+;er 
*i,he-;i there i:? ti\(? l a t e  ' l i i .OCks, the saiiii? 
~ ' : i n g  ~ r e v a ~ i e c i ~  I?: was predicted 35 d r e s u l t  
l l id?" :$? c : in j~~- :es  cou1.d !lot 0perdt.e on the 
iart!, s ide  rjf :he i s i d n i i ,  and lh i s  ir; d l s o  r,ri!i. 
koi ia j ,  Tne car;rrerics *were rin the sciir:,h s ide  
~ s l d  ',I?cr-y s t  i l l  dre, 

Kobi~iso~l: ;ic '.lave So re~iierqber t h a t t h e r i e  i q  ii 

t e n d e ~ c v  f o r  the more productive areds to  be 
-i rlsliorc, anit t h u s  l i ~ ; i ' ~  iilore juveni I e-nd i.?!?re 
c : . .  , > i t  ,, : . l ~  - ? r e s s ~ i r e ,  That does not iiieara t h a t  b i g  
oires wjll n n t s s i a y  inshore when I t  i i r~ i - ; ;n- izrs  
say, h a t c h i n g  rima of eggs. 

iia1gre.1: ! w i l l  go a l o n g  w l t h  tha", :"hat t i l e  
fei-ides have a tendency t a  itlove ii? ioric 
d?rec:+on when ?t i s  g3ilg to  k e l p  the 
r-el; je*~r.sat . in~ o f  the stockI 

Stas": : :kiln? wi. should not t a l k  &out  100% or 
;;:ig c,or;;jjrinen-, 05 :.$e p2p1~3 a t - o n  iriigr-aiing, 
;ht:ri; i rn::iF :i!,clve;r:ent towar"ds deener- vt.ratchr 
w i  1.h age b.it, i n  add i t i o n  to th is "  I.l?ere i:iiist hi* 
a r-es"iiual stock of I arge l o b s t i ? ~ i ;  rt?ri$ai nit?!! i ~ i  
%ha1 ln ,a  viaA,er. Refore 1900, the uverdgr, $5 zc3 
o f i i n s i ! o r u  inbstbars was of  ?.he order of :i Ib.. 

Cad{!y: We 1.i; I ?  ilave "i be very car'efu? %adi:se 
t1iei.e are several t i l ings :.hat have corrle up aver 
tile ;*st few days tkli?t are c o n h u ~ c l i - i g  - l i k e e ,  
for eaai?;iie, the f d c t  that J o b ~ t e r s  :nay be 
si?,a7 l e r  jnsk~iire maybe 5ecause the  fi Isfiery 
u-esstare !s 'i;igher insh0r.e t h a n  offs"irrc. Can 
we rea 3 i y  say thatdoes n . j t  have scitne 
iriFia~ence? 1 ".,i;iiik vie oiight to use a l i t t l e  
s:at i s t i c a !  coreno- sensc h e n  WP loot  a t  soirle 
o f  these t i l i r igs.  

Anthony: 3oer myone kriow of any offshore ~ d e e p w a t ~ r  
CO,:IC'I a t  ioqi". o f  ~l11i3: i ;ohst:'rs? - ,ji:veni? e 
I nbset?r-s - I2ss t h a n  3 3!?6 in.? 

;?any voices:  Y E S ,  yes! 
Nar.rissey: idoo'id i r  nct BE i;~ore a ~ c u r ~ l f  t.3 sdy the  

e*~l i ie i?ei- '  i s  thzt as aciiil: IohsSers hecniire 
1 ar-ger knd as they approxh !tr:al crri 9 !.here is a 
tendency for tkzeri: er: become iiiigratory, anti t " i y i  

mlgva:ory behavjoi- i:;!pears t3 lidve soirii.?iiiog Lo 
do w i t 4  th.c rcpcoduetive nicc'nan'ism o r   the,^ 
oopii? a t l n n s ?  i t  seems t o  i;ie tha t  i s  a l  i -the 
evidence we Pave, 

Caddy: i ' ibir lk we o u g h t  t o  break now. 1 red: ize wc 
cot: id t d 4 k  a?. i-i.ich grea-er. l e n g t h  on :h is  
si ibject ,  bu: we are a i l  der-ijing our owi! 

ci incl~iskons, anti 1 znr not sore S l i d t  thr d a t d  
3i.c gaud i ? n ~ ~ g b  if: sdrmari ariy one hyp~i -hrs i s  
a ?  L);is s:~ge. 





M i n i  str:: o f  !lijrl<:til! i i - c . ,  ! ' isher ips d r ~ '  IV~\oci 

F I  sher-ips ial!or.atory 

Re;iierlbrdnce enui: 

:3iir~i'7ai;~-cn-Sr01i~;li~ issex C!'iii 81iP, Engl d ~ d  



Bennet t t ,  I:. "? 1982. Cbrrent r?aL:is or  L t imoean lobs te r  i~ianageii~ent. Can, Tech. Rep. Fisil. A q i i d t ,  k i .  932. 

!n frlaqy t r a d i t i i l r l d !  i n s h o r e  Euronean -lobster f i s h e r j e s  catches and cztcii ra tes  have fa l l en .  Pr-esertt-day 
regu? a t i o n s  a r e  few i n  ritaher-, based rnainiy on tile use o f  :he ii~iniiri~m landin? s ize  (74-83 mrli carapace l e n g t h ? .  
Other r egd  a t  ions i n  romp cotintries incl uiie prnkecii on of  i iv ;  geroils fema? e s ,  c i  osed srasons a ban on d i  v i n g ,  
jatii spacir:g, ",dl; l imits ,  ::nl iiirited entry 3 iccnsirg and sanctiiaries. 

Many oC theisc r c g u l a i i o n s  hasie no c l e a r  consr.r-vatior; or. iiiacacjeinei~t rat ionale .  I?ecer!t stock assessiiiei?ts 
conclude "1dt the s i z e  o f  f i r s ?  captiire shoiilii he Increased above the s ize  a t f i r s t  ~riattrrity and f ishing 
mor%a~ i ty stioiild be red~icrti iiy 1 iiiii"d ciif.r!j ! Icens ing,  f.r,geciier i i i t h  pofl  ji::i t s .  



.. . 
I : < h i ~ j ? ~  F f ~ r  t ke  Cur'ooean Ic'is?.er, iionarjs 

qamimar (1.5 !C I. ; , ?l13~e S)X j ~ t e d  f o r  se.ii:rd : iitidrc:c 

years .  1-  t+c ear ly y c d r s  si,ock biir~dance **,!as h ~ g + ;  
.x~!r>':.:"-.;p rai,ss were ?c*,(, but c~:i.nttia?ly Z.iie 

qcri~ fcb- . . ? q a i  ~c-n+  : - i . g i ~ l j t i o r ~ s  *#:as rt.cogcileii anti 
~on:-S ',?i? ex i s '  , ~ i g  regijl at ions hdv?  1;heir o r i g t i l s  
h the ;ii ' i e t ~ e n l h  cer;li~ry. ?esp i te ;.his Ion5 
h i  sl,c?rica! c?xrjec-ience, t h e  present-(lay r-rg:il i t ? .  iuf is 
,?re FPW n!.x1:!:er and L i . i l r l v  siirip!e i r l  t l ieir a ; ~ p :  i- 
c a t i c x ,  in t h i s  mper i r  I s  i~",er?ded t o  s:i~t:na;-izc; 
+ _ire L s t a t e  ,F ?lit  stocks,  +,he c x i s t i w ~  reiji;ld:ions, 
an3 :k.1-?~ r z f i o r l d i e  (if ,in)/ and i f  known], cinti t o  
/oak  F? : : ~ : ~ ~ i b l e  gs j t ~ r t j  ziiafiagelneri: l;i,i-dt~3gy. 

T i ? -  !ot,d! recorded cdtch of  t.iic, ruropeari 
!i."..tpr i s  nc#>tr?d :,2Ci) t o n s ,  d b ~ i i t  6'$ <)i Vile cd"r:h 
0" L o r  Ik,re*,icdri lo!,ster. I:: t;;ro!?c :he c.i!.c?,e:; fro#: 
'hi- ttP!i-rsi6", :shed fisheries i n  "rorwdy, Sbre:."rn, 
i3rv! I)~?r11:.2s.k hrive Fd ? 117 d l  2rl111iigly friiirr #i c.ii;Siiiei! 
dnq:ja? .$;Pr$gc i n  !>5f,-.5? 96 l,()F.:" tti)!~., to [".3 igris 

19:;)-77 j:,:?,ie 1 ) .  Tile crit.bps froill iiie pds: 

ccj6.is4 s o L  i r o t ?  ar:t? 4.d Yngi aird,  Crkney arid Siict i  a!rC 
(Scot1 a d )  93ve a1 SO decreased substiint i a l  i y ,  
H n w c v ~ r ,  : he ot ie~a i  i 1 a l i i  inys i n  some counlr ies  i.a.ii? 
beer- il?:lj"i:;ineii or i r ~ c r e a s ~ i l  by the discovery of 
pre;i:ossly c r~exp io i t ed  s t o c k s  (e.g* Engl isl: Chaor-rei , 
blest const of Sco t l and )  or  by ,in increase 5n F i s h i n g  
e 3 f o r t  ( e , y .  !re1 a n d ) .  

:Lie overall catc): is being ;iia;n"l~iried iri some 
coiirr-i.ries by the :devclop::en"of so-cal?rtl  'kciri';lir:vil 
C l  sher?c?';," f ishing :i-ev:oiisly unexclni:ed stocks. 
l iowever, these stec?s,  :i.);ic"r?whev f? r s t  F i  she!! g i v e  
a bji jJ: c d t c ~ i - ~ : ~ r - ~ ~ " ? i L - i ? F i o r :  and i r l i  l . ia i  i y  support d 

h I ~ 3 :  F?si? i?! j  intsnsi i ,y, a r e  q!ri", qqjcklv ?:shed 
doun " o %i r3tc1.i ?'ate w"l.ch i; ~.;e~oiii>l!?~c fa r  the 
7 r e  - b Tiii;~, f i sh ing  e f f o r t  o;i %hil. i j f f s i ~a r i .  
'n i~1 'sp rh:.inel Gr::~l!ids IS ,)I ready,  t.]?f.ili:l 2 - 5  y' 
i i e : r -  djj:,;3\rery, j : ( ? i i ~ < j  ~ w i t ~ h p ( :  l,ke &ps":nai;t r x "  , , 

Scci-land.. 

I l j e  ::?a2q iobst+. r  r e g i ' , a t ? o ~ l  used  i n  L i i rope  i s  
a . .  

3 , ? ! ?  f ! ] ~ ~ ! ~ f l - l ; f l l  127 t< l jn?  s j  z p *  r h j  s SF3 <I? be! v l o ~ n  
74-83 ;iiiii cdr'ai lncr 1eng:Ci ( C : . j ,  a i i ~ l ~ o i i g b  i l l  sr)ii~e 
corm?.r i i?s tot,:? lerjgii! (7.) i s  IJSPC! d s  t i l e  ~ r ~ ~ t k o d  05 
~neasur-cfr-ent (fabi r 21, Nlo:ie DC' the 5.i zc l intits halve 
Seer? chosen iol  T ol:ing a yi  el r? , : S S ~ ? ~ S T I I F ' ? ~ .  Soi;le a r e  
be1 i eve i i  t o  +sve been chosen in r e 1  a"iion t o  s i  ze d t  

i!:aT.~irity. Size a t f i r s t  -- i i iat i ir i ty is aboilli 90 fa:: Cl 
for- mdny E;lrojiean stocks? i: i s  t~ t i i t o  c l e a r  t h a t  
t b r  namgeiiient of the i n a j o r i t y  of the stocks depends 
: i : ~  a njliinri::: s ize which has l i t t l e  reievdnce to 
[~ro tec t io r ,  a i  t he  b r ~ e d i n q  stock arid has r:ot been 
(knaviiny!y) se t  tci o;j"r*?rirc y i r l d  per rccr : i i  t .  

Tlrc I .r!di:?g 31- i i v  iqerorls j ber r  ice") feirlai es i s  
bdnrzd onl:v. i i l  Sp , ? tn  an<! 7 2  .ici3 iri.; o f  i;iirrindri 
ji : ~ ; i f j ~ r d )  an t i  i.i ?o:-li:g?il For ,I .-tior: ; a r i~~: i  (Table 
2). ii b-ln on  the i m i i i n g  ilt k>er.r-:eii lobs tc rs  d i d  
ibx  : s t  i n  t)?i. l).r i ted K j  ngc!oiii Froj:r 1 953 Lo 1366 ; t h e r e  
:ifor"? two i 8 l a i f i  reasons  fo r  reii:ovivy j ~ :  ! a )  it was 
d i  i f i c ~ i ;  t to  e r i force  d u e  to rernovdl of  tie eggs by 
scrtihising; ( b )  i t  cnii ld nc t  be jus1:;fie: as b e i n g  s f  
bene" it t o  recra l - " .  ,.,: ..lr:ent as notiririg was C*i:)wn a17ot1t 
tbc stock-recrui!;n!er:i. re1  r?;ionslii p. 

C!iiisc?il sezsoris exis*" i n  JQortugal, Spajn, 
:I~ri;la-iy, Corwayiii, arrd Swede. ( T d ) ?  F" 7). Those if] 
%r+.ui;al a r d  S p a i n  clre diiriqcj thi. w i n : c e .  p e x i o t l  when 
+ : .  rih:r.g ‘ a c t l i i i t y  ~.:o(!ld be lo?! anplay* closed 

. . c,csisqn i n  lior-wa\y ; s  ij~:iel ,ri. tl!p r)rot?ct?.;n of Cbc 
i>rc?ctl ing stock and :hi. recer:t,: y !:;07 t ~ i "  Ini?sters, i n  
:,waden ib!c cl os2d sc,i:rfir? i11;ri r i q  +.be s 1nwi?r - ~ ~ ; I C C + ;  
f i;+ii rig* !:ar,tjcinl a r jy  by b,oi;by f i si:i?i":sip~'. A q a t s j r a i  
c!nsed sedsoq in  thi: s-iiqt.6.r cxi.;:s i v  d i '  at-eas d:le 
. i i  5,?6 i,i.?+.hoi. :?id reqi6cpcQcatch.si: i 1 jiy. 
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Table 2- i i rmpc i in  Ichz?;er regalatioris.  

t>:jf)i:i;ujn 

{ .  -.' \ ' 3 $ )  

Co:intiy c! TI iierri-d ;:i-osected? Closed season? Other reijiihttions? 

Erg! aiici and ;:a; es 
sc0:l ar?d 
"iortberr~ :re1 jl:d 
ire1 and 
iraccr. 

Portusdl 
Spain 
Derririarc 
Ger'n:any 
;;orvIdy 
Sweden 

1 Jan. -1 Mar* 
Yes 
I n  one area only 
fj 0 

:!o 
4 0 

1 kt , . - !  Jan. 
I S ~ p ? . - 3 1  !May 
<:!I 

15 July-l  Seat. 
1 June-1 Sci.  
15 Jiir?c-?n Sept. (N) 
15 duly-15 Sept.(Sj 

Plo~le 
?:one 
None 
3i vinq banned 
15 sanc tiiaries. i?atci lery-rear~d 
ji~veni I P S  re? ~ a s e i l .  h a t s  
1 icensed. i.ai.h spac:i~g 
Wane 
?lone 
None 
"one? 
None 
l!i ving !larineii. Trail 1 iiilitat ions. 
i a t h  s p ~ ~ c i n g  

D:v~nc; i is a :::et!iod of cd;:tvrc- i s  banned i n  
Ireland and Sweden, tnalr?ly t o  pre\~eni; hobby f ishing 
and  tn  pl a:,arc fii! 1 -tirile tra!: fisherv:en. 

Speecidi iy des-gneti esc~tpe  gaps dre no?. i n  iisc 
in  Elii'o!:~, a: tbioj~gh France d n d  Sviedeii ;ic: nzve l a t h  
~ p i i ~ ' r i ( ]  r - ~ . < j : j l  d i  ions, 

,,. on ly  dttemjit to  l i x ~ i t  f ishing e f f o r t ,  other  
than by c'lnsiic! seiisans, i s  in northern Csieden wiiere 
:.rai; l i;ni t s  o f  En/! i i sherilan, 1 5 / 2  f i sberi,iei?, find 
35/fis".ere.i f a r  rrrori? i h d n  3 rnei~/boa"a~~c beerr 
s e t -  

ar?iy i.i Frantir- I s  tkerf 1 iceni;ni; scheiiie 
adniinistered k?y the "Coir1it6 Interprofessionnel des 
psi d., c t . rL is . "  -,. "15s cwiers a1 1 fi:I l -i:ili!c Fishern~en, 
but t i e  nurjber of l icenses i s  ~jri! i n i t e d -  The :;rajrr 
Durposi? of  t:ie i jcer~se is the use of i ? r  s ~ s ; ) e m i i i f i  
o r  wit!rSraun7 as a il~~tcr-~r!<naiil: .in tho ~r;f:,rcc~incn?. o f  
miniiniii*: s i  ze anti c i  used area regill a",ons, 

i s a ~ i c e  "is uionecred the .istab? ishi;icnt 0x1'. 
sanctiidries on the Atlant ic  and Channel ccasts .  The 
purpose o f  these is  the estab? ishrient of r,eserrnir 
5 r r e d j l g  s tocks,  berr ied ?ebstc?rs having Sccn p i r -  
cirased and re1 eased into t r ~ e  :;anct:iaries. I r :  
add i t i o n ,  hatchery-rczred post-l  arvae iri! i-yr-o?r'  
Juvenl 'es k a d e  been rricased i n  cer ta in  zreas. Ir 
l9?7 ap;:roxirrtately 172,000 post-: ar-vae viere re1 eased 
i n t o  th ree  sanc tuar ies ,  and r? similar niinrher was 
re:eased i n  ?973, 

Criistdcean biologists  have faced par t i cu la r  
t i i f f i c u l  t i e s  i n  a t tev~pting y i e i d  ai;scss~:iei~ts. 
'ioweuiir, in recent years :iiore data have becornc 
( ~ v a i i a b l e  and they are beginning to carry out stock 
assessir~ents &;ch enable thein to  o f fe r  advice on the 
tiianage;ne?t of iobs+.er stocks. $1- thin certairi  
c o n s t r a i l t s  regarding tile i~rababln range of soille 
ji;irameter inputs to yjelii-per-recruji;  :nodel s ,  i t  i s  
possibl e to concl iide that  For the rnajori t y  of 
Cur-opean lobs te r  stocks *:he s ? z c  a t  f i r s t  capture i s  
too low aad the f ishing ~nortzl i t y  too high. 
A i  though the stack-recruitment re la t ionsh ip  i s  not 
knownr, coirrron sense s4:ggcsts that i f i  high;!] 
exploited f i s h e r i e s  the ~:liniinri:rr skze sholild be set  
aiiove the s4 ze at  aa?;i:rf ty.. 

F u t ~ r e  i;ianai;eirier:t s t rdtegy i n  lurojle caii be 
rxiwcted +,o incl iide a gerleral inrr'edse in s i z e  a; 
f i r s t  capture, ?he int,ro:l!,ttioi~ of escape gaps, and 
tiit, cs ta?? isinient o f  e f f o r t  control by 1ir11;tcd entry 
1 .  

: ~ci.nsir:g. :o"jet)ier ~ j i c l i  i,nt 1 ii:iiis. 

iiie oresent-day lobs te r  r-egul3tions i n  tiiropr 
have evnI;/ed slowly wfthorrt, i r  many cases,  a c lear  
cor>servat icn or ~an;itjen:eilt ratiorral e. Receq?. 
increases i r r  t i le 1et.e: o f  f i sh ing  r i for- t  ;?ri<i 
e f f i c iency  h~~ci o:jtsirfriped tire ! j s e f i l c i~ i s  : r f  rcg i l -  
l a t i c r ' i  5rg~i:hi j q t o  ope ra t i o !?  \i:~:iry YCI:~.: i l f l l i .  
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?4orrissey, 1. 1480, Change in inininiuc: s ize  l i in i t s ,  gear regriiations and the k r r i e d  lobs te r  laws i n  the U.S. 
fzn. Tech. Rcp. i-ish. Aq?izt, Sci. 952. 

The protect ion of berried fema?e iobstc-rs is  t+radi?3onal ir: the 1!.S. f i shery ,  dat ing back t o  ahoutl1873-. 
A t  present ,  the i a k i n c j  o f  berried lobs te rs  i s  prai~ibituci b.y a l l  the lobs te r  prodiicing s t a t e s  of Maine I.ilrough 
North Carol ina. 

Although severa! s t a t e s  l imit  the niin~ber of t raps which inay he fished by non-coiimercial fishermer~, t r a p  
1 imits  have ro t  Seen widely e~nployed in the 1:. S. t o  wggla te  iohs te r  f ishing e f for t .  Laws requiring the 
incurporai.ion of escapenlent openings or vents i n  the constriiction of lobs te r  t raps are  r e l a t i v e l y  recent in 
the  i1.S. ; however, f i v e  s t d t e s  a t  present have venting laws and a1 l the lobs te r  praduciricj s t a t e s  are  conimitted 
to enactment of venting reqiiirernents by 1981. 

To the present,  m-iniiilum s i z e  l imi t s  i n  the V.S. have been enacted by the individual coastal s t a l e s .  
.A1 though t h e r e  us i ia~ ly  has been wide varidt ion among the s t a t e s  i n  the s ize  l i n i t s  i n  e f f e c t  a t  any t i n e ,  
soc ia l  and cconolnic fac tors  have exerted considerabie pressiire f o r  uniformity in the s i z e  l i n ~ i t s  among the 
l e a d i n g  p r o d ~ c e r  s t a t e s ,  i n  particiil ar ,  At preseiit, only th ree  s t a t e s  have s i z e  1 i m i t s  sinalier t l ~ a n  the 
3 3 i l6 - in .  CL 7 i lnl : t  in e f f e c t  i n  the other  io?)s te r  producing s t a t e s .  i inder a p l a n  adc?:)ted r-eceni:ly by t i l e  
Uortheast "larine F isher ies  ";oar of the State-Federal Fanaijeiiieitt Prograc::, a l l  the s t a t e s  are  connnitted to be 
a t  3 3/15 i n .  by 39Ri and :o the reaf te r  consider annually whether to ir?crease the s lze  l i ini ts  iinifuriilig hy 
1/15 ic .  toward an ojrtiisum uniform s i z e  l in : i t  of 3 i / 2  ic.  carapace length. 



Kesg,r:cr,ioi?s on Lhe :akii?g o f  berried lobs+ers 
a r e  L?GIO:;~ 7.i.e f i - s t l a v ~ s  enacted to  regulate I i o b s t ~ r  
-Fir-hrnr, i?; rhe U.5. Berried I c h s k r  laws t r a d i -  
t.i.sna!ly h a v e  been fsvvored b,y t i e  !?,S, fisher-riie~~ 
zbo.~e a7 7 ctiler Fortiis of rcgiil atiei:, 2nd remain 
D ~ ~ G I  ar tc, th i ;  pf-esent. 8oginr;ir;g aSoc"i,IR?S, ~ 1 5 1 ~ 1 1  
C ~ " * ^ . C ; ~ C ~ : C .  ti*:actcd i: closeil seasor) on esg-bearing 
jejn-lg :v " - : ie i -s  fil?!riwecl quickly 4~  her- NPIV. 
En$? br:,i : :.;I?-es, ?,i?r.riec! lobs te r  1 aws have sjireac! 
arna"! + h e  v i j r i i i ! i s  cofistal s t a t e s  roi:ghly i n  t i i i r t ?  

with i.i:~" -;cai;gr-agi? i c  e ~ ; ? ~ i ? i s i  an of tile jchstnr 
f isherji ,  Pt present, the t a k i n g  of berrIod 10J3sters 
is proh'SITei i  5;y a l l  the  lobs te r  pruii!~cSni) s t a t e s  of 
M a i r i ~  ",po~;gh Val-th Cat-01 I n a ,  with the inore soutllrerii 
s+"a-ss eria-;;jn!) s d ~ h  1 av~s i n  the  .lid-1370' 
".l?c)wing "ke 1-ecen: sctithward expansicin of the 
f i shery  a1 jris the cont"wnt1 a:ar~;-ln, 

!Inti' recent ly,  gear regirlations ? n  t h e  "JS.. 
ccrsisi-et! ix;.inIy o f p r o h i b i t i o n s  on the use of the 
otter- Lrdwl 2s a catching device f o r  lobs te r  or 
recig; re!ncn:-, t h d ~  ~ n l y  po t s  or  t raps could i:r iiseti., 
i n  ~ i ? ! ~ l ~  ~ ' a ~ e i ~  the i:SP of s t r i n g s  or Irdwi s o f  
",-dps i s  ,:*.nhiiiitcd or :iiili?eij, 1tsua1:y on d s;iial? 
aVed ( c n ~ i ~ i ~ i r i i t y j  :basis. Such regril a t ions  i j ~ r : ~ r n i  1 j1 
I I A V ,  .;PC, c-iir:ic!i only i n  the more nortiwrn, 
t p d < j j  . : ,..rid ., s I i obs t e r  jir,cdi:c i i?g si-a?"es. Ri  tbio~igb 
qrcilils 116 1 oi)sterf:~en ci;i-ti>or3 l y have agrcieti isforii~al ly 
-lo 7 irr: t the I-~i:ir:ber n f  ~ r d j " s  they f i sh  i n  an area,  
Cctrrna? t r a p  ? I i n i  t s  have no ".been enncterl general :y 
i n  the  2.5. A t  r:rnsent, three s t a t e s  1 i m i t  the 
nurSrr sf L r ~ j s  t b d t  !nay be Fished by each non- 
com!ercial fisheengari; on ly  one s t a t e  (Delaware) has 
* ;~:~f,..siz? - .- i ? ili;it or; the eiuri~ber sf t r a m  tha t  may be 
f i  sned !~y esc"icoi~irercia1 fisherman, As the 0. S, 
experlerce has been %at  t r a p  l i ~ i - l s  have not bee:! 
a n  e r k c i l  ve p:eans o f  I i n ~ i t i n g  the non-coirn~ercial 
V"sher;v,, soi~e s t a t e s  current ly a r e  rqlv;r?g serious 
c c a s s d e r a t i o ~  t o  es tab l i sh in9  d a i l y  possession , .  , 
! ?ni?ts f o r  recrea"liona1 "ishemien as an adjiinc?; to 
t h e  t r d r  ? i:n;ts. 

D ~ ~ ~ ~ I  .. _ d i . i ~ ~ ~  LO provide fo r  escapementof sub- 
legal la?is!ers frorii t r a p s  or pots apparefitly are  
re la t ;ve iy  recent Irl the U.5. Uonnectlcut anti flew 
iork,  d c r i n ?  ,jo.ini iy, ~i;;;?lenienteb i r  thc 1950'5 
regul dt+ori:: 1 ~ q i l i r 1 q g  the incorparation of escape- 
ment o:.eniiigs in the cons!.ructlon of lobs te r  t r a p  
gear-  blitbin il few yeers ,  the reqwirernenl was 
droppad jrr 1.li.w Vork at the behest a f  local Fr'shernii'~ 
who cl i i a e i i  i t  rns,): teci i n  substant ial  l c s s  of  sea 
bass W ~ ? I C / :  prov ide  an animportant bycatch for  tile 
icSsic.rr:en - q  - ; .hdt  area,  and the a~reeinent between 
tiie two s l a t a s  was dissolved. i n  1974, the Lobster 
Sc i e n t ?  F i t  Ccrn~it tee of the State-Federal prograin 
reviewed atvai 1 ah? e i n ~ f o n ~ a t i e n  or: trap-re1 ated 
! obster  r r r k !  l t y ,  irzjiiry, 2nd escapement and 
recoin-iendeci enactment OF re~ i ; i  at  inns requir. i! iy 
voniing :,f 311 pots 2nd t r aps  used i n  the lobster  
f i sl~er:;. Subseq.~ent 3 tire r-c?coirmenda5ir??s 3: the 
!,oi;mi t t e o ,  regal a t  ions rc?cjl:i r i ~ g  the i i~corpora t lo l  
of  esca;)en:ont gperijngs i n  the c e n s t r u ~ t i o n  OF 
1 abs te r  t rans were hmpl emer?ted in itai r w ,  
M % i s ~ c h i i s e t ~ s ,  New i?ar.i~shj re ,  TlaryI and, and Uarth 
Car31 -ica* !:?der d management c l a n  adopted h j  the 
4iortbeastPav-ioe Fisheries  Soard o f  t h e  S t a t e -  
Federal Progra~x i n  October 1375, a i l  the iobsler  
prndi~cing s t a t e s  are  i:omv'itted t o  enactment o f  
escdy:e vent r-eil:iireinents by 1981.. 

A $variety of rslnintuiir s i z e  Iiifijts has h w n  
i a ip i?s~d on the l ? - S ,  f i shc r y  over :be years. This i s  
17l;s",ratsd i;y the . 'n i10 j .~ i~g r.dBIo i?f size I i i i ~ i t s  
that. have been II e f fec i  i.1 !v?r'ifie since :3!4 when 
t h e  f j r - l ; i  .; i ze 1 jr;~it i . ~ d i  l:pr>0s~;j i r )  ttji?:, ~ ! ; a i e .  

K i n j n i i ~ m  s ize  i imi t s  i n  Maine 

i l i i r  t t .14 i1 I/? T i  T o t d l  ! r r g t h m  i4rasi:red fro111 
T ;  a "'. ,., of rnqlri:rij or  "beak" , . to  t i p  
of !.Zj 1 -  

1915 50 !/? Ti ?iir!e-incb minifiwii! ;rl iov~ed only 
a n d  9 T1 d u r i r g  specia? " c < ~ ~ n e r  season". 

IS95 10 i / 2  TL Seasen;:l 9-  in. miniiriiiici 
re  jioi?l ed . 

19907 4 314 C i .  Cara1:dce leagt??.  "redstired frorri 
t ; --$ c f  roitr-t~ri to -ear O F  body 
~;~7:--- 

Size :irnits i n  the i',.S, \lave heen eiir~cted :3y 
t h e  i r d i v i r l u a i  c i i a s t a l s t a + e s ,  an$ :her- iisua? i y has  
been wide variat ion among tile s t d t e s  in the size 
1 inaits i n  e f f e c t  a t  any one t i i i ie* Socii i  and 
ec:~noinic fac tors  have exerted consSdcrable jiresst:re 
f o r  iln3frririty and i r i  the  s ize  7 i i n ; t s  among the 
leadi?g oror1:tcer s t a t e s ,  i n  par"-,-ci:lar, ?ur in< j  the  
! 9 W n s ,  effort.s were rqiide tci jncrease the s i  z~ 
1jii:its iiniFor.;ily from 3 1/15 to 3 3jl.5 i-,. carapace 
l ~ n g t h ,  These e f f o r t s  me: w i t h  hlin:iP;ecP success, and 
o r i l y  four  of *.be seven or e i g h t  s t a t e s  i n ~ o l v e d  
C()"l' ,dt!l 

fit the star.: i j T  ?Ile St.at,e-federa: Pr-ograin i n  
1072, 2w0 o f  the lobs te r  [irod~icfng s t a t e s  had no 
s i r ( ?  1 j i l r i t .  our ,wel-i3 at 3 3/16 i n . ,  ' o ~ r  a t  3 !/8 
i n . ,  and ope s t a t e  was a t  3 1/16 in,  A t  oresen:, 
only three s t a t e s  have s ize  7imits l e s s  than 3 3/15 
-in. and one of these (Riiide Is land)  has iinplemented 
a program oi; sr' ze increiises that wi:  1 wsu l  t i n  a 
3 3116-if:, l jri~it by 1981. Under t h e  plan adopted by 
"he 'iortileasi Yarine Fisherie: Soar.?, a l l  ",e s t a t e s  
i r e  com: i t ted t o  be a t  3 5/16 i n .  by Z9RZ arid 50 
t h c r e a f ; e r  cnnsjiier rnn:rai!y whether t c  increase "ihe 

s i z e  1imiis iinjfsr!:i?y i r ?  1/35-1n, ir~cr-crierrts ti:b$ard 
': I!? in .  

.Ciirrentiy, the hievi Eng.! and Regional Manageicent 
Council, estzS.7 ishc-b ~nniler the r'shery Copseridation 
a r d  Vaanage.ieritAct o f  1976: i s  developing a plan h r  
sianagement of the o f f sho re  f i shery  ji.e. the f i shery  
beyond the t e r p i i o r i a !  issezj. i t  i s  znt icipated tee 
Cqiincil plai l  will conta l~ i  i.<n4fl!{:fr si zf i j . c i t  
recoi~:!lendat i on : ;  cornpat i bl e w"P these inccll-'pn*-ated 
i r l  t ho  $!df:e-Fed~irai pi a?. 



GENtIXAL XiSCi!SSlilrd !IN ETUROPfAN LOBSTER F I S H E R I E S  
S I Z E  :.IMITS, G i A R  Rf';?ll."?T13E.!S, AN71 l i i i  3EIIRIED 
LOBSTC? i f &  j5. C l a r k ,  raapxrtcur) 

"orlas : Flai.: iilariy Enropei.;rr b i o l  m i s t s  are  ac t i  vel y 
e c ~ a y e d  i n  lobster  research i n  Europe? 

Becr?cl,,. : i?erhii;is the eq!li ia i  erit ( o f  iri  fill l -"file 
resi i .a~chers  or so - t h i s  js rea l ly  a inincr 
f i s h e r y  arrd inany *_ht do b a r k  on lobs te rs  have 
o t + e r  c!~iimitments ds we7 I 

i9otiririty: Huii dre :obsCers caught i n  Xori~ay - tangle 
ni?ts? 

Becnelt : I : i  Norway, !ohsters  a re  caught i n .  !lots. 
fal?g;e f.icts a re  used jn Swedish and ! 3 r ~ t i s h  
f i s h e r i e s  b u t  -in Rritiiin !r?ust tangle ?let e f f o r t  

s d i rec ted  towards , pd i - t l~  ii-1:s. 

iinthar?y: ?Lost gq i lne t s  appear to be very e f f e c t i v e  
I n  catching iobs*_crs.. 

Sinciow,fz: $>'hat .is she has?;s fo r  e s t a h i i s h r s e n h f  
rnnct : iar ies  Ly France? Does t h i s  pol icy ie i  a t e  
t o  the spavtniny cycle? 

Bennett: Wy iilfcrr'aC.ion on French pol i c ;~  i s  
7 .  

a i i y i i  ted.  
Clark: k:hat i s  t b  ciirrent ststris of miniiiitrnl s i z e  

laws i n  Rhode is land? 
Fogar1.y: Current fee l ing  :n the Rhode Island 

7~la t i : r i i  i s  tka t  a roore cooserua-.ive j egL  
?xr-ei:ienl i s  needed than the i / IC ; - j i~~  iiicrti- 
r .wt  h e i n g  u5ed 10 other s t a t e s .  Rhode Island 
ilavi has a 3 3132- in-  1~cja i  s i z e ;  t l ~ i s  w i l l  be 
incr2asi .d Co 3 I J S  i n ,  on January I. w i l l  
be vs i r~q  1132-in. iccreraeo+s* 

Bennett : 110 you have any enferceinentprob? enis? 
Fogarty: Ye do ,  b u t  a l o t  i s  l e f t  to  the d i sc re t ion  

o f  the conservation o f f i c e r  i n v o l v e d ,  By 198; 
we hope to be i~ good shape here. 

"lrris.3e.y: There has been ta lk  of socio-eccnonic 
s t u d i e s  re: a t i v e  t o  n:in?m!in! s i z e  i??creases. Ur 
do  not have a completed s tudy on the impact of 
an increase to 3 If l - ln ,  i~:lniinurn carapace 
l eng th  1;>:1: a disciission pa;jer has tieerr prttparerl 
baset-i no i n p u t  frairl o variety of iniigrstry 
sources and other data. i t concludes that  a 
3 2 ? 2 - i ~ :  !:iinimiini iriaiilil not have a s ~ r i n ~ i s  
soc io-econor:ric i i ~ j j d ~  t but, t o  the contrary, 
s i h s t a n t i  a7 econoinjc honefi t s  coiild accrue to 
bntb the  industry and the consumer from 
i ~ p r o v e d  y i e l d  and improvement of the product. 

Van Enget : i t  would appear tha t  d s"mu1us i s  
needed ir: sonie a reas ;  speaking for  Virginia, we 
have a favorable atmosphere f o r  ra i s ing  ininimum 
s i z c  and woiild do so if other  s t a t e s  took tile 
? n i  t i a t l u e .  

Robinson: O f  course, you do not have the negative 
pressure tha t  other  s t a t e s ,  e.g,, Malne, m i g h t  
have. 

Anthony: i n j s  i s  a goad point. i f  some s t a t e s  Mere 
to  11r;il a t e r a l l y  r a i s e  niirrimuni s i z e  ;t wou?d 
nzakc j9; eas ie r  f o r  Maine. 

Morrissey: The problern here i s  " t a t  ~e vwnuld be 
asking cer ta in  grcups of fis:!errnen to throw 
back 7obster.s t h a t  others i n  r~eighboring areas 
could catch. 

Anthony y: Agreed* There are iaany prob? eiris here.. 
Bal 'I ey: Are yor:r prouosai s f o r  rniniir~un s ize  

d e o e n d e ~ t  upon b i o l ~ g i c a ?  or  po l i t i ca l  
considerzt ions? 

Antke~y:  Biological ,  of course. And, in f a c t ,  we 
a r e  not even rcco~n~ending a biological opt-liour~~; 
r a t h e r  WE. a re  at ten~pling to improve the 
s i t u a t i o n  by moving in t he  r ight  d5rectfon. In 
any s i t u a t i o n  recoamendations w i  1 I depend on 
the  management obJectSves tha t  are  i~eii ig 
adnresser' and a wide rar:ge of f a c t o ~ s  have t o  
?3i. cons14cred other th?n hiiiiogi"i:l a 

3.78- 

Montreuii : Ne had a rather  in te res t ing  s i t u a t i o n  in 
the !vlagdalcri Islands some time ago in iinich vc 
proposeci a substanti a1 increase i n  niniinum 
s lze,  kie inarrhal led support for  t h i s ,  w i n t j o g  
out poien"i a ?  short-term impacts and long- terir 
gains ,  and tile change was duly made. io r t i i -  
nateiy we s ta r ted  the progran? at  a favorable 
t i m e ,  ani? there was no noticeable i n i t i a l  loss  
and in subsequent years  there was a not iceable 
r i s e  in y ie ld ,  The fishermen f e l t  t h a t  t h s  
change, i n  e f f e c t ,  saaved t h e i r  Fishery. k 
report  i s  provided in the 6954 Annual Report of 
the  i]oi?bcc Department of Fisheries .  

Roach: 'his information w i i  1 he very valuable to  
h-ioiogists defending proposal s fo r  sirnil a r  
increases ? m o t h e r  areas ,  

Montreuil: This only works &en yoii are deal irlg 
w i t h  a se l f - sus ta in ing  population. 

Xorrissey: I n  response 1x1 a motion f o r  a uni lateral  
s i z e  increase to 3 112 in.  fo r  !4assachusetts 
t ih ich  was made a t  a !4assachuse%s Lobsterman's 
Association n~eeting sniiie time ago* I recom- 
mended that  Yassachusetts should not ac t  
u n i l a t e r a l l y ,  I t  was my concern t h a t  e f f e c t s  
frorrl other areas could resuf t i n  f a i l u r e  of the 
ineasure, 

Fair :  The Massachusetts i.egisl a tu re  receritl y 
adopted a resolve to the e f f e c t  that al I s t a t e s  
should increase minii i l t i~i!  s i ze  i i!iiits 
sirniil tarreous? y and we are  workiqg with ot37er 
s t a t e s  to e f f e c t  t h ~ s .  

Anthony: Actually, even i f  a few s t a t e s  do move 
ahead u n i l a t e r a l l y ,  411 the long run everyone 
w i l l  benefit .  

Robinson: We must make two aspects perfect ly  clear .  
In the f i r s t p p l  ace, we are certa-in t h a t  y ie ld  
per recr i l l t  w i l l  increase and total y ie ld  froin 
the resource will be itnproverl, The nttrer area 
irvoliies the iiiore cnmpl~r, question of stock- 
rfcrtiitinent r e l a t i o n s h ~ p s ;  wc can say that  we 
arc. ri!;lsanahl~y sure t habwc  w i  I 7 be iriav i n g  
c loser  to age a t  maturity thereby impravlog 
rc?crui triitootprospects. We s/zo!~?d po in t  ou t ,  
however, t h a t  mortd? i t y  shoia'id not be allowed 
t o  i-\crease a t  the same t i n e  as resi i l t ing gains 
froin ininiinum si ce increases could be wiped out. 

Caddy: 1 be1 ieve that  soae reference to riiax?!nurn 
s i z e  i s  a lso needed. Perhaps i t s h o u l d  be 
s t ressed  that  ~ n n r t a l i t y  on spawning stocks 
sko!ild not be alioweci t o  increase- I t  would be 
very unwfse t o  take off any exis t ing niaxiniinl 
s i z e  l imi t  unt i l  tile minimiin1 s ize  l i m i t  i s  
moved up t o  a safe  l eve l ,  

Anthony: We need to maintain present age cocnpo- 
si".,nn of the spiawwincj population - there 
skroij!d not be a piish to  increase rniniii~r~a s lze  
and to do awey with la rger  aniiqeis a t  the same 
time. I n  e f f e c t ,  He have no protection for  
l a rge  iobs te rs  nxce;;t alorig the Mdirle coast 
where :he 5-in, oiaxjlniia> carapace length e x i s t s  
f o r  t e r r i t o r i a l  waters. This probably has 
I l t t : e  impact, Should we consider more 
eTfectis;e regulat ions? 

S tas to :  For the Nova Sco?:ia-Ray of Fiindy area,  V?F! 
have just  recomer~tied tha t  there should not be 
d seasorjal change and tkat  !ainiil:uni s!ze should 
be Increased or ,  f a i l i n g  t h i s ,  we should 
perhaps have a maxifiurn legzl s ize.  

Fa i r :  ' k e  danger here i s  that  rnaxiinunn s ize  i jmi t s  
a rc  no1 i tkca l ly  accectable and cou?d he used by 
nranagers a subs t i tu te  fo r  rais ing the 
' :a l ign .  

filthany: "clc s b n v l d  mir:ember ;hiit  l a rpe  lobs te rs  i r -  
offsiiore areas which iiii7:re former1 y 1 i g h t l y  
exi?!oi'pd, , ) r D  ;.WY exj>lojti-"i! very intcnsi y; 



tht is,  we are depl  c t i n g  the  spawning stock and 
i n  niy opin ion we a re  trezding on very dangerous 
ground, 1:: ny Juiiginent :re need t o  p rov ide  
bet ter  p r o t e c t i o n  t o  our spawning popu l a t i on  to 
provide a hedge a g a i n s t  recruitment failure. 

Br iggs :  There is sane evidence For ~ o n u n i i c  
c o n s t r ~ a i  ~ t s  art l ai ld ing o f  l a r g e r  l o b s t e r s  i e  
Kev, 'fork; the price drops (about 50t/?z! above 
3 ID* 

Anthaqy: O f  coerse, r a i s i n g  the minimum size to 
3 112 in .  ce ts  us j a t o  the  most h igh ly  pr iced 
"se lec t"  range, so we are upgrading the 
s i t u a t j o n  econornically~ 



3) New reguiat~als. Fonds should se 
specific to carry oct a cost-benef + 

i!na~i!po:,{s agrcezient was reached th.a"he 
f o l  l mi ~ c j  recclimiendaA,i~:; :ecc+re the highest 
prkt-;P.:J f o r  i;:?pii?r?e:ir,atier: 

1) Sjze lirn!ts. A siqni+icant increase in sizc 
7 4 i a i z r  is n e e & m  all areas, Bo" to increase the 
y;el d per- recruj tfroin the popti' at i on (;naxh~~im 
yjeld/recrl~it is calculated tc i ~ c u r  at 4-5 ' n ,  
carapace i e r g t h )  , and a1 so to increase the size at 
firs: crrrr"tro g(i? lieajii?:y expiniced fisheries to a 
point a h o x  the size at first fe.;ria:e o~atiiri";. P, 
e~u~nber C? bieiogjca? criteria for j i idgi i rg Lhe 
rr~t:mrjrjate size : im.'?. were disctissed, incl uding: I )  " slze ,at. f i r s t  female c~aturit,~, and 7 )  the size Iiiriit 
( w i t h  CIID-J+XI*L oxpioitat!~~: rate) that ensures that 
50"Mecr~:ited fea~ales can reproduce at ledst once 
before capture. 

Increasi *.g ;iin?inus: size 1 irn-i ts was regarded as 
the f i r s t p r r i a r i l y ,  and the iilost SUCC~SSFUJ long- 
term strategy for m a i n t a f  n i n g  historical level s of 
recriii"~!e-.t and zinianizirig the real dangers of stock 
collapse wr". ":be ctlrrent fishing regiirles i n  some 
areas. "owever, it is recognized that in some of 
the  most productive areas, the fishery has been 
a'l~nosi ~xciucively OF -irrnrature anrmal s ,  and has 
probably re: ied on wcru~tnentfrrom areas outside 
the mostheavily Fis;hecl grounds. These tinfished or 
l i g h t l y  Fished grounds (""r f fugia '"  which have not 
hecn +eav-i iy fished r a  the past (and often in 
so~ewkat deeper water t h a ~  the jinveni l e f i  sher'ies! 
are in many cases now being exploited by ?zrr,er 
traps ~ i " ,  greater rini; diameter of apening, 

2) IF It is piariried to maintain these fisheries 
on the save basis as forinlerly, then (pendjng 
Increase in rn ln i : n i~ in  slze limit to the po-Tni of 
partidl matiirity) sonie mmsures p:ay "I cecessary to 
protect these f o r i ~ r r  refug-ia froin exi?loi*.bliori of 
t h e  bri?od s tock .  Such iV f?ZS!JWS riay Inc"~ldc an upper 
size limit, gear regulations lSmitiny s:ze at entry 
to the t ~ a p ,  seasons or closed areas uiloe dnd where 
mature stock coinpanon" are :iios":uul nersbl e to 
exploitation. 

Recognirjng that 
the level g i v i n g  a 

maximum sustained yield for mast fisheries, and have 
been, and are cnntinili;ng to rise, due to a 
cornbjnation 05 increasing number. of f'ishing uriits 
j boats, gear), and technn1og;caI improvements i q  

gear a d  vessels, serious efforts should be made tn 
reouce F i s h i n g  mortality rates wherever oossi blc. 

B e  E F F O Y  T WASURES, SilRVE'dS, AND STAT? S T i C A i  
R E P O R T I N G  

I) E c a c e  vents* Escape vents s"lsu!d be 
i ncorporat e trap design whenever p u s s i b l c  
i n  order to rsduce .Injury and inor",d:i"y to pre-  
recruit lobsters, Tne ;ize of vent ubv lously 
depends on the niinimuin size ilirrit, and t he  t.imir?g o f  
i ntruduetion skn~ild be r-el ated to iiminent s i r  - .  
i ~ m i t  changes. 

2 )  - Ghost fishino, 411 t r a p s  s!iciillti :iiclud{i, 
--d 

whenever possible, a hiodegradabl e sectien or 
biodegradab:;. i inks to preveut ghosV-~?shi.rq, iTi:ir 
problem ? s  bet levi'.d t i?  he :"st scrji)::~ iil (! i ie;) 
water. ? 

analysis of new regulations introduced in the 
lobster fisheries, together wi th  the impact of 
differen".ievel s o f  eafarce~i~ent of new and existing 
regu? ations, 

4) Gorpensatiori, The role of a l r ec t  and 
1 ndirect compensation payments je.g* trap rep1 ace- 
meni schemes] -in tire lobiter fishery and their 
-:npacx on current attempts to reduce f ~ s k ~ n q  effort 
-7 most f ~ s b e t ~ e s  shodid  be a stAbject of b~aeconofiiic 
sziiay. 

5 1 The roi e o m s e a r c h  
surveys t tool +or assessnent o f  
lobster pogdlat~ors has been greatly neglected 11 
the past, :Jii~ie the1 r vai  ue 11 the few cases *&ere 
they have beer) r ntrodirced (e,g, -&AATRCSS surveys) 
h d s  beer! dpiaren". 'he val je or research surieys rs 
cvep piore aprarert fop lobsters ?ban for other 
specles groiies, 53nre cow-erc~al catc"rtat~st~cs 
os?er e i h i b ? "  an e acceptable margin of error, and 
are ofAen 1nco~p2ete~ in Ganaaa, surveys are 
r-ssertra' 31 ee5tdbi lsi? abiindance indices in &ac are 
essent7aily very wstrictocl f i ~ h 1 ~ c :  seasons. 

. Current 
u l  a r l  y i n  

Canada, have not been designed for scientific 
inanageinentneeds. No effortdata are coi 1 ected, and 
catch statistics have a significant amount of ermr. 
Changes to the reporting system are urgently 
required i n  saiiie areas to ensure timely and accurate 
reporticg, E f f o r t  data should be coi 1 ected i 

1 )  Taggins. In order ", increase tag wttirns, 
a regular review of the size af wward Ss i n  order 
(currently $1.00 in Canada), U.S. and Canadian 
agencies carryins out new h a g g i s  experin~ents 
(state, federal, and provincial gnv?rarnents] shotld 
inforiir edch other via a nidil i n g  list; and [through 
Niii-0 (formerly ICI.iAF)], inform "reign fishing 
fleets, The tag should bear a clear mail ing 
address, Arrangements for rec~pr~caI aaynents o f  
rewards should be considered. 

25 Management areas. A1 though our knowledge of 
stock i and boi~ndaries i s  still in 
a rudiii~entary state, we now recognize that the 
goograpliical 1 imits of many current management sreas 
nay not necessarily coincjde with the true boun- 
daries of the stock. A number o f  interrelationships 
z r e  now being pnstu?ated (either by larva? drSft or 
adul "rr; igrat<io?rsjd ' :~p~rr~d1 ) , between a number o f  
maageirient areas. T'nese nteri-el aVonshi ps should 
clearly be taken iqto accoant i n  arriving a t  
n3nage:nent measures w i t h i p  individiaal areas. 



. -~ 
,, ' r  pi. ,cr ~'i::?%asis i~ g r i ~ ~ i t ?  stlidies should ko focused on estimating ard  lrtil izincj H 

:;:GI t ;n:~ei:?en".arid me1 t freqirency &:a. ,4 coniparison betvieen nial f ra tes  and 
es  .lix4??a?r h s e d  on tagsing eeoerimerzts is needed, 

2 .  Yiir; "p?e capture and release exper!rnents along the 1 ines of tilose of Gundersen 1 i 
s !~ould be ercouraged. 

3, "ion 3cr-",a? anffy growth curves have advantages when calciii a t ;  ng long-tern ma! n s  I 
b u t  drawbacks &en app: k d  t o  sedsor~al f i s h e r i e s s  Mevertkel e s s ,  estilriates of vcin 
Bertal anfty paraii:ebers are  ~n iss i  ng for  popc? a t  ions at  several points i n  the 
geogrash' lcal  ranGe of A ,  dr;ericii:~i:s, namely? the Varitiimes atid (Jiiehec. 

4. 'lo e f f e c t s  cf tai)ging and h a l d l i n g  a n  !?ol t iilcrerrent and freqdency should be i 
f l ! r ther  defined. 

f t O ? " t d i  jty Rates: 

:. Ftvalildticn o f  es t in~a tes  o f  Z and i' froir~ eag data. These es t in~a tes  il!ay d i f f e r  froin j i  

those ubtainchd Fro,rr s i  zc Freiliiency d i s t r i  butiori a17alysi s .  li3ese discrepancies 
sii9:~: tl bi; resol veci. 

3. O i 3 t a i n  or i:;,date es3islates 9f nrortality fsr  o f f s i i o re  areas. 1 4  

4 .  !vaiuate magnit.ude of f! f o r  larvae and juveniles. 14 

5* Eva1 gdtiur! 06 ray-i nduced mor ta l  "ty tisi nl; duiibl e  iagginglmark? ng experinients and - 
t h e  deue4oxfiiicat o f  analyt ical  techniques fo r  performing t h i s  evaluation. 

b. t r a i  uation o i  d?i i .erent lal  fiortill7ty arr:o:ig iiiaies 2nd irevial es .  1 

Yield Per Recrui t :  

I .  The e f f e c t s  of cliffwent growt!! i'iiidei s orr the jtrr:.1cYii.3??s of yiel d-per-recru? t ! 
anaivses woinlti ?F desirable .  

"ttrri ty and i-ec!:ndi t y :  

1. A b e t t e r  iindersland!ny of the cycl t? o + o v a r i d n  dc.vi?loi~i:~er-rt dnc? it.: re1 a t i ~ n s h i  j i  i i  
+3 tbe 1~101 t cycle  i s  essen t ia l ,  

2. r"lo-e accurate estimates of f ecu r i d i t y  are needed for  insborc lobster  stocks around a 

'he ? J a r i t i m e s *  

3, The frequency o f  nccurrerce o f  ii~ul t i p i e  broods frorii a  s ing le  inseminat~on should L? 
be explored in the f i e l d -  

4 ,  :he iai.i/C? r a t i o  should be de ta i led  fur  a l l  areas and i3 re?a t ionsh ip  lo the 5n% i 
r;!aturi ty si ze ex;>lored. 

5- bstirnn",?~ are needed of e g c q s s  hetirisen extriis:oi: an(! t i d t c h i n g ,  1~ 

5. The 'kea:ent g land"  staging technique f o r  predjr t j rq size s t  inaturity st:ouid i ) ~  i 
deve:oped as a  f ie1 d L e c h n i ~ u e ,  

E. Effor t  Yeasvres, Surveys atad S t a t i s t i c a l  Reporting 

Gear Se lec t iv i ty :  

1. Deterr~~rie 3 e  area of a t t r a c t ~ o n  o" a t rap :  a r e  tirere s ~ y ; e r i j ~ s t ~ c  e f f e c t s  I P  gear? :i 

2. Det.em:ine the overall  se1ecl:;on c:ii-ves fo r  tynes of Ic'ister t r a s s  i n  current use. 

3, What i s  the  r n o s ~ e l i c c t i v c  escar;c. paw? for  d i f fe ren t  types of !.raps, espcciai ly  
t r a p s ,  i f :  f?ach s:~i?cific fi i5l?i-y, to a !  jca4 e s c d j ) e ! : l e n h f t ~ r  3 few mon+,.hs i r 

tbe  t r a p  becdmes n ghost t rap? 



ti = high 
P r i o r i t y  1. = low 

Keasrires of i f fo r ; :  

1. kternrine the hes"ieas~.lre of :?*fort for  each area and each f ishery.  14 

? +  3ezeIop a standardized research t rap  f o r  use in comparisons to other gear ti 
nlodifications. 

3- i t  i s  ri?coil!neritied !.)rat Canada take s teps to  obtain coaipiete data on f ishing e f f o r t .  Y 

4. blhat a r e  the e f fec t s  of temperature on ca tcbab i l i ty?  L 

5. Fishing power sbudies are  needed to  determjne the relat ionship betwsen uni ts  of L 
effgrd, now use and f i sh ing  ';mrtal f l y ,  

6. Ha% have standard uni ts  of e f f s r t  changed in effect iveness  with time? ihere  i s  a 1 
need t o  re-examine h i s to r?ca l  data. 

Researc" Surveys: 

I. Lobster bycatjsli d a t a  froi!? Canaiiian ground" sh surveys shoiijd be nracie avai l 2 b l  r f o r  14 
coii~par-ison w i t h  U. S. gmuncli?sh surveys. 

2. 3oo f to r  niir~rbers of p re recru i t s ,  so the data car] be used in s tudies  of rclationshSp ti 
w i l i i  siibseil~"ct ?.catch, 

3 ,  :.r";esify offshore surveys *or lobs te rs ,  w l t h  w w  gear ( t r a p )  and cnapgrnc; !J 
seesona71ty ? f  qecessary, t o  the degree fiecessary t o  estiinate ahundawe aqd 
nlcrtal ~ty' -dte so +ha:, we can nore a c c ~ r a t e l y  e.raliia"e the e f f e c t s  of the offshore 
f ~ s n e r y -  

e .  Re-e4a:uaLe Canad~an h ~ s l o r ? c a l  data or, the rehtlc7nslr:p bebeen j i r ~ r e c r d l t s  and 
s ~ t i s e y l i ~ n ?  catcn.. 

S:.a" a t j c a i  4eporting Systems: 

1. 3e iargently need sttidies t o  cvaiudte t h e  accuracy of the s t a t i s t i c s  we are get t ing.  ti 

2 ,  Sttiriles arc needed to evalluate s d v ~ ~ l i r l q  designs and in tens i ty  to  achieve $various ? {  

1 eve: s of precision. 

3. We need b e t t e r  catch s t a t i s t i c s  i n  the o.Ffsiiore lobs te r  f i s h e r i e s  i n  the ii.S., and H 
on the bycatch from other  f i s h e r i e s  1.; the ti-S. and Canada. 

C.  i ? e f i n 3 t 1 0 n  of Vanagement Units and r iecru: tment i+chan~sms 

1. There i s  an urgent requirement f o r  %ore detai led knowledge of surface currents  
(d i s t r ibu t io r? ,  d i rec t ion ,  speeds, temporal var ia t ions ,  e t c d  j f n  terms o f  e f f e c t s  
they are l i k e l y  to  have in the distrribnxion of pelagic larvae. The level of 
in%rrniatinn shoii'id be suf f ic ien t ly  f i n e  to  achieve understanding of the 
ieechanfsms which cor3tro1 recrn: tinent within stock i in i  t s ,  and x i f h i  n 1 arger 
"systems" l i k e  the 5ul F o f S t t .  Cawreace and G u l f  of Maine. 

2. There is  a need f o r  behavioural work on lobs te rs :  what fac tors  under1 ie  migration ii 
o r  d%spersal of juveqile or acir11.t lobsters? 

3. siroi~ld t r y  !a get a c lea re r  understacriing iif what enuironi.ii.rital c h a r a c t e r i s t i c s  H 
a r e  sought  by lobs te r  a t  various stages o6 - t s  l i f e  histo-y. 

4, We need more d a t a  or] wl a t i  ve  mortal i t y  w i t h  d i f fe ren t  types of tags je.g. ol a s t i c  1. 
vs,  me",] s p h y r j o n ) ,  and on kdndlinq-related o ~ o r t a l i " , ~  diid on the behavioral 
ef'ccts of tngglng and release. 
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Fstjniai-es of vnrl S e r t a l a l f f y  growth equat'ians, 
312dr frnci crc?,z!?iiit;q analyses o f l e n g t h  nodes and 
irgii- :;1j:-,; '19 h+ r were ?:onr.$ar&ffr-of:i V i  rgi",";ini?d 
%e ofCs:.ore writers o f  southern Flei*i England t o  
fiew%u~d1 and. Prnbl ems of estimating growth from 
tiiesr- two niet4orls were discussed, The voi? 
Berta? y ijrev:i? eyuaticjn i s  not par t i cu la r ly  
snFtable  i c r  describing lobs te r  growth over i t s  
ent i re  s i r e  parige but i t  i s  acceptable and valid f o r  
orelici.inary s tud ies  of y ie?d  per recrui", Vowever, 
nrost of the inPlermat;ion avdi lable  on growth i s  For  
iim:atiure Iobsteers and the change i n  growth r a t e  upon 
reachjnij ~ ~ ~ d t u r i t y  4s r o t  we1 1 defined. Fishing 
morti?l i t y  r a t e s  Zlmin V i  rgjnia  to  P~ewfoundi and are  
&xt?~:iie?y h i g h  for  almost a11 ' lobster f-istreries, 
Seldom were i ~ s t a n l a n e o k s  sa tes  of f i sh ing  found t o  
5e l e s s  than C , 5  and, general ly ,  they were grea te r  
t h d r ?  2 r 0 ,  Natural anrtz'i i t y  ra tes  f o r  lobs te rs ,  on 
t".i @the. hand, a re  considered t o  be very low, 
?spec Iai i y  a f t e r  recrijjtc!ent. Mortality estffilates 
zave been obtaiaed from tagging data and declines i n  
catcc'l prr eQb.'art from no!t group t o  mal t  group. The 
I&tt.ir procediire depends heavily ss an e s t i m t e  of 
frequency c f  molting wh'ci? var ies  great ly from 
Frshery I-? f ishery.  Lobster migratf ons dffect  
esiirndtes of f i s h i n g  :nor.tdl ity, and i t  i s  now 
recognized thdt  they a re  very extensive i n  cer ta in  
arezs  a t  certa:n t i n e s  of the year, 

yield-per-recrui t  assessments have recently 
beer1 ciilaipleted for  lobs te r  fisheries throi~ijho~rt tile 
U,S., in Furope, and i n  several areas in Canada, 
She standard Beverton and Ho?t procedure w i t h  a  von 
a e r t d l a n f f y  growth equation as i n p u t  kds been 
adopted i n  most. cases ,  hut a model w i t h  a illare 
b i o i  onical 'Y iy real i s t i c  qrowth curve derived from 
est ipis tes  o f  r ~ ~ l t  fncreinents and molt frequencies 
has d:so been proposed* Both techniques show tha t  
y i e l d  per recrui",otjld be "jeayly increased by 
l a rge  reductions i n  f i sh ing  e f f o r t  and, in most 
f i s h e r i e s a  % incredses i n  ioinin?um s i z e  a t  f i r s t  
cap",ir.@. 

The s i z e  a t  m t u r i t y  of lobs te rs  varies 
rey iora l ly  and appears t o  be associated w i t h  water 
temperature.. The c r t t e r i a  for  determjaing inattirity 
a r e  varied and a maturity index has not been 
stai-.ciardired, I n  mast 1:f the and Garradian 
f i sher ies ,  t b c  b u l k  o f  ".,e lobs te rs  catight are  
a  l q  areas of warm, ilwster, such as  i n  
vestern I.ong 1s1dnd Sound or "Ie southern G u l f  o f  
S L  Lawrence, soice lobs te rs  do niat t i r r  and everr carry 
eggs 39 a s i z e  l e s s  than the  current  minimr9:n s i z e  
allowed i n  the f ishery.  Althoi~gh mating has been 
r e p o r t e d  as  much as several i ' ionths a f t e r  the C'eaiale 
h a s  mo; i ed ,  i t  airnost always occurs with?n 24 h of 
tho  nioit I f a  airiaie o f  relat-fvely s imi la r  s ize  t o  the 
female i s  avai lablea Males can mate w i t h  more t h a n  
one fe~ciale w i t b i n  a Few h ~ u r s ,  and most successfi?lly 
when the  .;:ale is s l  frjhtly l a rger  than the  fe!ilale. 
The lay.ing OF eggs may fcl how mating by as ? i t t ! e  as 
1 no o r  L>y more than a year, and nay even occirr if 
t h e  female d i d  r19t :iiote a f t e r  the ias",~iol t. ?he 
2-yr ovarian cycle appears to e x i s t  in loiister's even 
a f t e r  lobs te r  g r o ~ t h  slows doen, because recent 
evidence? shows t h a t  ",wo batches ei- broods of t?qgs 
can ire Pert i  l i zed Pram one ii~atirig, Fectind i c y  

Increases Ini;ar1ti3ni~csll y w 7 t h  s; ze. Est~mates  o f  
eggs oer f e ~ a T r  ra-7rtge "rain a s  ' Q W  ds rbGO eggs per 
"eiriale (reported *or Fang I s la rd  Soiind: t o  over 
103,030 d i  ?OG cm cnrapac? le rg th ,  Api;ror;'nately 
o n e - t b ~  rd of :he eggs extruded d-e before they hake 
L n  oapnrtun-ty t o  h a t c h .  The wv?ew o+ popuiafror 
:id-aneters raves i eii t h a t  a cons1dkra51 e Increase i q  

&lowledge has 3 e w  g a y w d  sYnce ibe " a s t  
Ii, S, -( a q a d - a ~  workshop* 

1V.  GtAR DESIGN ANC S I Z E  Ll t4 i iS  

F,ecaiise o6 the high l eve l s  0" Fislr~rlg mortal ~ t y  
r n  nearly a'? f ~ s h e r ~ e s ,  the subjects OF rneasurlng 
C ~ s b ~ f i g  e f f o r t ,  recording of catches,  and the 
problems of gear se1ect:v;ty we-@ c ~ n s ~ d e r e d  t o  be 
very ~mportant arid compr7si.ci f b ~ "  C ~ C O I I I I  sect ion of 
the  i.:erishoo. A1 though Newfourdl and bas "id 
required de7t spacing :n 1:s t racs  s ~ n c e  1937, vany 
o f  i;be s t a t e s  a?d other  Caradian nrovin-es haie  been 
re1 iictant to  iqpose wgil e t ~ o s s  a1 lowing escapen~ent 
of p ~ e - w t r u ~ t l o b s t e r s  by use of a i a t b  spacing. 
kecent s t r i d ~ e s  li. qany s t a t e s  have shown that  the 
LISP oC prCper s i z e  l a t h  s acing w l '  decrease 
h a r d l l n y  danage to pre*eceu-ts  and 3ncrease the 
c a i - c Q e r  s f f o r t  eC legal lobs te rs ,  The U*Se State-  
'ede-iil Fonsier Scientific Com-ri-tee rclcen9.y 
recomnenc!ea ++e use nf such vent spaern9 I n  a71 
friips, Yestr-es?c,~.s  on tk e"aX"iilrm s7ze of the 
eri" rance hooos ' n  Cavadlari t r a m  have been Inves" - 
gated recer t ly  11; an atteinot " o r w e ~ t  e rp 'o l+a t ion  
of large lohsr r r s  t n a t  may be p r c v i d ~ n g  s - g n l f i c a ~ t  
!I-ogenj to  an wed. The pwb l  i;ir of ghost t raps  has 
becore ?!ilperta?t ili wcerl" years due 50 the sign:f l -  
r a l t  Increase 7~ ndmber a" t raos  fishno throughout 
both Canada and %e i". S ,  rd~tn tbe wooden t ran  and 
vent spacli75, ghost f l s b ~ n t l  rqight not be a great 
problem 10 t+e ~ n s h o r e  areas. I n  offrhore a reas ,  
+owever, where s to rns  do l o t  destroy los t  t raps and 
b e ~ a u s e  of "he steel drid : las t-c  t raps ~ s e d  ?n "ese 
L 7 ~ i ~ e r ~ e s s  +he prc;b3eirs o i  gbnst F ~ s n i ~ g  drld 
s~bsequent  i r o r t a ; ~ t i e ~  are c o n s ~ d e r e t  t3 be 
s~ 0.1 f l c d n t .  S~oiie~vail.rt. 'e psnel s sbr)i1V be tiised In 
dl? +rays " i  ;i"li.c.aAe the ghqst " ~ s h l ~ q  pmb'ein. 

Many e f f o r t  measures dre current ly :>ejng used 
by Canadian and U-S. s c i e n t i s t s  and t h i s  probien 
needs La be irlvestigated fur ther .  Irifara~ation on 
r~vrtber of set-over-days seaseoa? cl~anges i ~ i  
ca tchaSi ; i ty ,  2nd gear saturat ion was l a c k i n g  i n  
ivos>reea- it was general ! y agreed that  catch-per- 
trap-haul -set-over-days adjusted for  seasons? 
changes in c a t c h a b i l i t y  was the bast measure o f  
abuqciance, usi  ~ i g  e f f  3ri, but i t  was d j f f  lc  lil t t o  
determine ba.: ~ u c h  b e t t e r  t h j s  estimate e.3~ than 
o ther  eszi:nates new used elsewhere* The incredsing 
nirm";er 04 ~ Y - ~ ) T . s  +"ished i n  niceqt t e a r s  tibay " i ia .~~ 
signif icangly fu ti nee:" the" i i n d i v ~ ; i u a l  zacchabii i t y  
due to  are2 satur-atjori. The s i z e  of t rap  and 
materid1 of c o ~ s t r i i t t i o n  have a l so  changed, and hoop 
s i z e  and 13th soacivg hatre beep a l te red  i n  many 
ar-eas, fn  exavining catch-effort  trends over 
a n d  area,  add l t iona l  probleias were vo?ceI( concern-in3 
t h e  adeqmcy e i  the catch d a t a  L"ler;seives. In 
recent years  i n  the Uriited S t a t e s ,  a g rea te r  
percentage 55 the catcii i s  r j o l n ~  ti'irect1.y fruiii the 
Fishursran ti; the consun;er, b ~ p a c s i n g  "te docksf de 
dedler ,  L a n d i n g  s"aTistics I n  m ~ s t  cases come f r a : ~  
I.ahu:a?iion of dealer  recocds; there fore ,  i;be 
l anri jngs i n  r e c e n t y e a r s  have more zed actre under- 
ert'tnated the ac+,oal catch. Cecai:si? cis C1.e proS?lims 
l i ?  es";lnt?,ir.g catch s;?d ai:",;ljii?g iiiie:ziiate iiiraslires 
;if i?. ,hing a d f o r t ,  catcti-:>PFort !,.rencis over Icrr(; 
?ipr jad' j  of t i l i ; @  ;are d j h f j ~ ~ j i ~ ~ ; 0  (3467 !jot?, bet 



estima?.es of :fi3~i!'iii17i s:!stainable yie;d f o r  the U.S. 
b i she ry  were e s i i ~ a t e r !  a t  aboil?: 36 will ion I b *  No 
ci?iz;,arative e s t i m a l c s  are avai 1 ah1 e f o r  the overai 1 
Canadjan +i shery, b u t  firom informat ion  on his to r ica l  
catciies ir:  the l a t e  19th century, s ~ i s t a  lnabl e y ie lds  
of the  order  o* 50 mi:lior! 15 seem possible, with 
s ? z e  l i ~ ! l s  c'loser to  ootimum than a t  present. 
These level s are  i n f i  iierced by temperature trends 
and co!i:i" o n l y  be scb~ieved a t  a long-tern level of 
f i s h :  rig effow-l, i?iir;i~ :tss ?tjd:l current level s. Sii!dI 1 
increases s.i t he  a1 l i i w a b l ~  iniqimiim s i z e  of lobs te rs  
I andrd wacild increase the y ie lds  cons-jderably i n  
both coirnt~i;es-.  h t c h  s t a t i s t i c s  in Canada and the 
I!*S. a r e  col iected by a avarlety of r n e t h ~ d s ~  I n  
Ganzba, log hooks a r e  tit;& t o  record catch and 
e f f o r t  d a t a  fo r  vessels i n  excess of 25 gross tons 
(GI)+ Purchase s l i p s  record catches a t  the buyer 
s t ? t i o n s ,  and supplesenta? gurchase sl ips  a re  used 
t o  record s a l e s  .jade other  than through dealers  f o r  
vessels  under 25 GT. 5a?es n:ade d i r e c t l y  From the 
z .  1shernen t o  t o o r f s t s  a re  estlfnated, I n  the  13.S. 
t h e r e  are gelera1 ljf %ree reporting sy-steeins: through 
d e a l e r s ,  by annua: subriss ions,  and from t r i p  
repor t s  by fishermen. Due t o  the  h i g h  unit value, 
l o b s t e r  1 andings data a re  among the l e a s t  re1 iabSe 
i n  the 9nited S ta tes .  Fisheraen, in the offshore 
F< - 6  , ,briery i n  p?r t jcuIa r ,  .land a t  many siiia71 ports 
which  a re  net covered by the U.S. reportrng syste.i. 
Many s a l e s  fro:i~ the  fishermen d i r e c t  t o  the consumer 
go u.;reported* New Hanipshiro, Massachusetts, and 
New vork use "he auniral reporting sys"i-ef.1 as "Lle 
major rnei?ns OF detercilninc lobs te r  catch s t a t i s t i c s .  
Connecticut a n d ,  j u s t  recent ly,  Rhade Island have 
adopted i? de ta i led  log beak reporting system. New 
Jersey ,  Delaware, ?4aryland, Vjrgiqja ,  and North 
Caw1 ina depend an the Xatinnal Mar?ne Fjsheries  
Ser.v+co :rip reports  a t  dealer- locat ions f o r  t h e i r  
catch s P a P i s t k s s  Maine uses t h i s  procedure also,  
b u t  h a s  a tkree-man sampling crew t h a t  interviews 
fisheriiierl a; many dea le r  local-ions throughout the 
s t a t e ,  Cetailed infirmation fron? these interviews 
a r e  then expanded t o  provide various catch and 
e f f o r t  s t a t j  sties- I t  was agreed tha t  s"ctistical!y 
valld inethads o i  c o l i e c t i ~ g  s t a t I s t l c s  have not been 
g iven  sufflcicni consideration by the states and 
Federal governments. l a r g e  quant i t i es  of lobs te rs  
a r e  cdiight r n ~ i t f n e l ~  and wta ineb  i n  trawl 
f i s h e r i e s ,  w h i c h  generally go unreported because 
taking oc lobs te rs  by o t t e r  trawl i s  prohibited in 
nearly a" areas except fo r  offshore f ishing.  There 
was basic agreement tha t  some system should be 
designed t o  provide to ta l  catch s t a t i s t i c s  in 
addi t ion to  other  systems which could subsampl e and 
obtain special s t a t i s t i c s  such as ra tes  of f i sh ing ,  
s i z e  frequencies, e t c *  Ike question of confiden- 
r i a l i t y  arid use o* log book records f o r  enforcenient 
remains en uosoi ved prohl em. 

The  offshore l o b s t e r  f i slier ies have become more 
important i n  recent years  as the e f f o r t  ha< 
i ~ c r e a s e d  in these a reas ,  and the U.S. has been 
conduct? ng sprlng and f a 7  1 bottom trawl surveys 
s ? n c e  1953. From 1968-78 the r - d a t i v e  abundance of 
i o b s t e r s  in the mid-Atlantic dec? ined by l i h n i i  46% 
i n  rlrmbers per tow for spring and aiitiinii s3rnieys 
respective:y, the southern New Engi and s t a t e s  
decl fried by 56% and 55% r e s y e c t h e i y ,  and Geer-ges 
Bank ir~credsed by 14% and 1.21 respect ively,  
depending on the s jr t iey used. Tae average weigh tof  
individual lobs te rs  deci lnerl over the period 1968-78 
by 17-42% depernding 9n the siirvey and area Invnived, 
ref1 e c t i  ng progressively hfgC\er ra tes  of cxf io i  - 
t a t i o n  of the  popuhstion. This offshore f ishery i s  -. r e l a t i v e l y  sew; t h e  offsho-e t r a p  i j ~ h e - y  Seijar.1 in 

1909 arid overall  catches peaked in 1971 a t  a level 
t w i c e  that  sustained Curing the mid-1960" from the 
o t t e r  trawl f ishery alone. These surveys indicated 
a shoreward niove:nent i n  the spring of the year ,  w i t h  
l o b s t e r s  remaining i n  shalloiv waters unt i i  l a t e  i n  
the  Fa1 1 when they moue back to the deep canyon 
areas  d3ng the Conginental She1 f ,  Canadian bottom 
trawl suweys ex is t  only since 1970 f o r  the Scoaian 
Shelf and data are  current7y being extracted from 
these surveys. 

"be tagging of lobs te rs  was ~ v r e w e d  In an 
attempt t o  define moveini.n% sad re1 a t ~ o n s h r  ps 
between 2nsbore and offshore iobsters .  Extensrve 
t a g q ~ n g  s t u d ~ e s  have been conducted on lobs te rs  
slnce the turn of the cen t l ry  j n  both Canada and the 
U.S* These s t u d ~ e s  ~ n d ~ c a t e  tha t  m~gra t lons  of 
l o b s t e r s  can be very extenstve and d ~ r e c t ~ o n a l ,  
gerteraliy comencjng wath the onset of rnatur1ty. 
Tmmabuw lobs te rs  do net aopear t o  m g r a t e  exten- 
s~ vrl y, a1 though tagging s t u d ~ e s  on these lobs te rs  
have been I n  areas of h g h  F ~ s b ~ n g  exp701tation so 
t h a t  the ~ a j o r ~ t y  of tagged lobs te rs  have been 
caught before they bave bad much epportunlty to 
move. Early taggrng experlinents were conducted &en 
f ~ s h - n g  e f f o r t  was very I G W  l n  offshore areas so 
t h a t  a17 wcoverles  :nrist hdve come from local 
:#-shore areas. iobstn-s have rn~grated as f a r  as 230 
n a ~ i t ~ c a l  iii:les 10 14 mo, and .in the Gulf of Maine 
the n ~ o v e ~ l e ~ t  apaears to be :n a soui-hwesterly 
r ;~rec t lo r :  from Grand Vanar to  C a ~ n e  and fvoiil Vaine 
t o  Massdchrjsetts. Tills -ovenlent 1s very oronatinced 
t v : t R  very 71tttTe coastal mo:~l;ent .*-I the other  
directron,  Well defined d r r e c t ~ n n a i  movements by 
egg Searing lohs te rs  have been sotad along Cape Cod. 
17 niewfnundland, lobs te rs  apnear to  be r e s t r i c t e d  to  
shdliow waters w ~ t h  I ~ t t l e  m7gra t~on  from one area 
t o  the next. Nlgratrcn appears to  be r e s t r ~ c t e d  in 
the  Cri l  f of S t .  Lawrence as we1 1 ,  aaparently because 
oniy the s1.1a'84ew waters are  warm enough to support 
i abs te r  popti1 at  ro rs ,  t h u s  a+Fordjng no temperature 
a d v a ~ t s g e  to  nvgra t~on .  Or Browrls and Georges Ranks 
3rd - n  the canyons t c  the sout+,  bowever, a 
s r g n ~ f l c a n ?  proport yon of lobs te rs  aove to shsl lawer 
\later ;n s p r ~ n g  and sumvler, mturnlng to deep water 
1 0  the c ~ v t e r ,  

Lobster larval s tudies  were reviewed by the 
l o b s t e r  vtorkshoo in an attempt -to understand 
movement of larvae i n  the surface water l ayers  and 
perhaps define e source of recru!tmen-i t o  the 
inshore Iubster  populations, Lobster larval surveys 
have been carr ied out intermit tent ly i n  Candcia sjnce 
the  2930's. Larval surveys i n  the U.S. are 
re1 a t ive ly  recent and !lave become extensive i n  the 
~ i i d - I W 7 6 k  in the Cape Coil Bay and iilassachusetts Ray 
area. i n  a:] areas ,  lobs te r  larvae were most 
abundant in the surface layers  with the abundance 
deci ining r ap id ly  even a t  less  than a meter depth. 
Lobster larvae have been Pound cens l s ten t iy  i n  the 
Gulf o f  S t .  Lawrence and ".iewfoondland areas for  a 
gredt many yedrs. There i s  l i t t l e  information on 
l o b s t e r  larvae,  i.iowever, I n  the i : .S,  north of Cape 
Cor!, in the Bay ?f F~ndy,  and Nova Scotia to  Cabot 
S t r a i t ,  although surveys ".a\i.e been extensive iri some 
areas.  I n  those areas &ere lobste-  larvae have 
been discovered, the patchy d i s t r jbu t ion  ded general 
i dck of knowledge about the Sinlogy of lobs te r  
I a w a e  and i t s  insauc~ati on with the env ironwent have 
n:i.de i t  extreinely d i f f i o l i j t  t o  vcach C O I G I U S F O ~ S  on 
ir;ovc:iten+:s anid r ~ c r i i i  tner?t. 



A gerierdi sesslor of 9ie workshop a i  lowed 
c o ~ ~ g ~ i - a t j v e  disc jsr , jnn o ~ ;  f;he lobs ter .  fisi;eries in  
E:lrt;pe d n d  "ile rscenl development OF a State-Federal 
\cbs"_i-r i!er!ane;qeny 27 an  jn the U.S, Iur 1975, ICES 
52; v:: ? <  Iliurlizus working group w " l j , %  provided i! 
q" l - ; r '~ . .  +- , - f-:, >~1:?""::.;" 42 E I ~ T ~ P E  3:; we.! 1 the 
c,5. 2~1" i;ana<ii ti? meet and assess the status of 
the: l- 1 :;i?.;tc.r stocks* Thf? ?ja 5- Sta(.:e-?"~deral 
Sc:epS~ r j l :  i:ors:f"tee perfor:lr:d F: similar fijpction 
for sc'e3cisrs i a  "he Q.5, ;4r, Bennett, the 
Secret;zry i?f the ICES Lobster  "rirrrkfng Group* 
djscussf?d the clr-rep: sttatis of European lobster 
.ianage?x?rlt, Lobsf6r stocks (iicnarias gdmmarcs) i n  
E:zrore ape ~,!:~ch ;mallet- than i n  North h e r i c a ,  alid 
the total  na?ci;r:led catch of European lobsters i s  
oelli &rut 5% vf the catch c u t h e  hr"erican lobster, 
*fo+a $*--,.? 
, 4  .,.. . - . i ~ < s  ar.2 ov~r+Y;shed and harvested a t  an 
i f i v n a t u w  S? ZP", a'! Chliugh ji: genepa:, r a k e s  o f  f i s h i c g  
ape :';:.I:" i : ~ ~ e r ,  and s ize  l f f i l i f ~  are higher (in 
conipari son trs rfiaxin:iim s h e  attairabl e) , than  i n  the 
-:e*.:he"ii A!,: fop. ir* ame~jr l inz~s I Yiei d-per- 
rGcci: i 4 a t i  o n s t i i s  di th nor"i1 ity and rninirntirn 
c - i 7 r 3  '-'- ?to na-ves: dre very similar tl] those found i n  
CLle !J, 3, an</ Caiiiidaa R e g ~ ?  dtions vary  wj'jply 
b~"e~3.i: cc.*jn*.~les, 51~"show s j : l ! l a r  featuses to the 
?-5. a n d  Ca?sda ,  w.iji-i. inlnfrncrr: s;ozr? far  lobsters, 
anc in some c.ic,es bans or1 Scuba d i v i n g ,  and 
re$]:' it"roris on gesr design, Oni? 518 difference In 
X-rarice i s  $:he USP* OF ~pri~Lu;nrE~?c dn a fiearia 03" 
rwiil", ining d source t;fwcriiiti;ient, and the Pact 
tha: berried 13bslers c a n  be legally taken i n  some 
c a : ~ ~ ? : r : - ~ s .  " iecen~~irapeaf i  s t a c k  i?sscsscient experts 
corciude, 91 the Ij,S. and Canada, that the s i z e  
a t  f-i r.;t irav.vei: stou'ld he increased aiiolie the s ize  
jut f i r s t  radt:ir!% i:d f + s h i q g  .?artal i t y  s)?o.~irj  be 
repw.Pd ,dL- slbstdnt-a?!y, 

Sc'entist i  fron c?'!everi V,S, s ta tes  and  t h e  
Federa: gorevn,w?i have been rnaeting ove- a perlod 
a-years t c  prepare ai l  over&!, rcaniiyemr~t p l a n  for 
the P itraft c" e h i s  p7 211 has ~ e e p  ~repdred 
recrilr~end~ nq severah?ianac;eaent liwsures ., The 
trai"rt;--a: practice ~f prohC",ig bberrjecj fen:ales 
was wcoinnen4eb to  be contiirhed. The i? l an  p r o h i b i t s  
the i?nif in-_; of lcjbster orkrts and meat srici rccomiends " .  rent s p a c i n s  i i ?  d l  l :reps 530 a! low the es~iipenitent O F  
3rf-re~rt~i?: IohsPers* ".i vi. r , t d k e ~  ha*ic$ vent ini; 
? a w $ -  "113 io3ster producing 2j:ates are cc)m~:tted to 
".he c?ilcmctr?er? c fL~/ (? i / t :qg  i-equjrev~entl~ by 1711:. qii-ep 
s t a t e s  have r i  ~9 : jmfts less than the 3 3116-rn* 
carapace i i n l t  i n  c i i e c t  i n  the ~ t h e r  r~rodecing 
s ta tes ,  The :obster ) > l a n l  recoimiends an 
increase i n  tile mipinun s i r e  to 3 3/16 irl ,  by these 
4;tree s+ates, and t"i??n an ~nccease i n  m!'ni.ri irn s ize . , tni.iards Lhe 3 :/2-!cs rn?ir.iri?:ini i f  snc i i i l i y  and 
ecoriijr!;ssliy fear;i";e 4n each s ta te ,  Khis W? 1 1  
incredse the gie:d per recrvi t and a1 l o w  ae Iwrease 
i n  t5ci ri-:?bers of l o b s t e r s  = a c h i n g  ;natt;rity, 
F?rh i . ig  , - # "  e6"or.t i; excessive i r i  24! f7i;hories and the 
federa? lobster olar: recemends scrrne means of 
redjct jon i q  the F j c ; h i n g  effor". .[he State of Maine 
i s  t he  on'iy s ta te  w i t h a  ailax!r.iurn size law of 5 i r? ,  

carspate l e n g t h  rn:! the only s ta te  that a] laws 
n o t c h i n g  a f f o r n a l o r  as r j  9rn"LcLior: tiseasure, 
Stete-federal wanagei!ie.il pi sn reoomiends ",tat these 
two recjulat-ic?ns be revuved, Geners'i djsc!isslqilrj 9" 
the 5-in, r?exlintia; law !nilic-i",ed i h - i t  there a r e  small 

arras I V  Can jdd  where such d law riiiuld be a+var'- 
L.xgeo12s clw Co c o ~ c e n l r a t ~ o n s  o f  :arge *eisa7es w k ~ c i r  
arc? now bemy $eav~ ly  f ~ s h e d ,  a; t h o u g h  t h e  group 
st-ong" yddvised aga l  n s t  the ?rtsoduct ion or 
notcirr~rg antd i r t u r n  of l a r ~ e  Icbsters. The V.S. 
SI-ate-Fediaral looster p lan  was m a 9 1  e to cnns~der  
c;ocio-eccner~c dna;yses pel e v a n t t t a  ananageiirent 
s1:gges"rons as very .Few states have soc-01 ogrsts and 
~ccnomfsts avzllable to work on this  ~p~oblent,  
alLhoagh Lhe need for these studyes 7s q i i : t ~  
appare* r 

Ccnside~ab:e drscussron orl Sutui-e research 
.feeds (Sectron 5: and sc%iiilt~bia ~%1com~en4at701is for 
~rlaqagement (Sect r on D )  prridliccrd u?irsiia? asreerqerrt 
drriong the s c ~ e n t - r t s  h%o ape w s k l n g  or. a vasrety of 
lcbster  f ~ s h e r l e s ,  The present levels o f  over- 
e x p l n ~ t a t ~ o n  -1 the ~qshorp laaster  f isheries 
+boughou t  C a ~ a d a  and the 1j.S. and the exoaqoirg 
#,fishore f ~ s h e r y  ? P  the I",$, r a ~ s e  serious questions 
es t o  the FutJre v : a b ~ ? ? t y  ef lobster stocks w-thout 
approprlzte ano rmedlate changes In F~shery  mgu- 
latrons, Vost impor tdnt ,  size Sim-as aust be ra;sed 
above S # Z -  at f ~ r s t  iiiaeliriiy Ir d l ?  areas, +id 
crPore leve: s for a31 f : s k e r ' ~ s  brought more Into 
i ? r e  w r t h  "hose levels o-ov-ding the qlarl ruF  y l ~ i d ,  
The rzany ~ I ~ ~ I C I ~ ~ ~ I P S  r ~ j  wsoarce wi i r laqws rr 
irccov~l ~ s b l n g  t h e s e  ",do orj2ect-l vns  were el early 
r e t o g ~ i  zed. Iiowever, there 1% a need "cv pr31?:)t arc! 
cilcrilr naterl d c t ~  on between a1 1 ~ a r t ~ e s  coocerwd. 

The authors would l i k e  "t express their  thanks 
t o  Ruth Garnett for e d i t i n g  advice,  "c the St. 
Andrews Word ?recess! ng  ijn i t 2nd to Anne W-iB l 'arlrsan 
f o r  compilation assistance, to P,W,G. RMi~l?en ant! 
F-B, Cunningham for  prepiring a number OF the 
i 1 l ustratFnns, and to Therose Darker Far the French 
translation o f t h e  abstract. 

l ~ o - r i s s e y ,  T, D. ( e a i t o r j ,  1918. Amerfcdn 
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Board. F i ?  i. :AS. N3Mc :c.tate-.; c3er-a; yaragpipcy:t 
P r x r a i . : ,  "io,icester, Mass. 



birr ng  +as Ca~odir- t i *  S. WcrGs~oc, freouent 
el lo- \ddS 1~1dde +O d "*~*nC?l' he: g f ~ i  ~Orcil?~, out 
onca W ~ I C ~ "  IS 70: 6~ i -a77y  decined rii t h e  I ~ter-atnre 
or n Websterk Shorter 7 x f d  d~ct.o~ar~es, it 
seems ?rpraprlzte to wark ruc? a rjather7rg of 
ermneqt i o b s t e -  O T O ' J ~ ~ S ~ S  as occurred l P  S t ,  
Pndrews by c ' i i o w ~ n g  thew to ~ q d u l g e  themselves and 
invent at least o w  new word to be 7ni-roevced ~ n t o  
b e t b  the Paer?cao and Englrsh languages (or at the 
very least, arcv7de a new lease on 1 - f e  to an 
exist.rng, but  somewhat 3bsctlv-e and unuer-ut~l i zed. 
m r d  by sorile creat ve e t p c l  o g !  j. 

The word i n  qlies"lion: A refrrgium - ongin, 
"c4"  - q n  2 to escape* 

First, perhaps, a definition o f  what i t  is not, 
namely, a refuoe. !4o%t r ~ l ~ v a n t  definit%un in the 
Websteri n TG~%I 1egii.te D!ckionary: 

I0 - : " A  she1 t ~ r  or protection fren danger 
o r  d~s:ress~" 

Th is  is not  f u l l y  satisfactory, in t h d t  i t  does 
not addc-ess t h e  point that a a f u g 1 u n  i s :  

a )  a source of rrew recru16,~ to the -est of the 
soec aes range, 

s) may be otnep Lsian r? spatla1 concept; 
c )  I *  a's0 ~gnorcfs the  oseserlt use of the word 

fn mar3rie ecology as e-ither an 
increwdi;.r p a r t ,  or an atsea icons:st~ng o+ 
076 aatomoS11c irres, and other -1 acs of 
"ne machrne aye) used to 1n3~ce fzsh, 
i absters, etc-  to congregate 1.1 an a+herwlre 
unsu?tahl e terral?. 

Present d e f i n i t i o n  from Webstera s Cictlosary : 

"'An area of relatlve1.y u~alrererl cl iwale that 
1s -?hat~ted plants and a:l-maIs dltr~ng a 
per-od 9 f  cont~nental c ~ 7 ~ a t - 1 ~  cbalrje (as a 
glac~n+ioni and v i n d l n s  a s  a cenrer o f  re1 ~c 
"orns from rh~ch a nevi d~spers~on and 
spec7at:on i17ay take place after cl~ii~at~c 
readgsstnent". 

81 though the time span is obviously l onge r ,  and 
the  ecological hazard more s p e c i f i c  than I n  the 
proposed new usage o f  the vmrcl, the general meaning 
of a protected pool of genetic materia? is quite 
clear, An alterrrative, less special ired definition 
might be as follows: 

A refugium may have several componeqts: 

1) Tho d-istribut~oq of f r s h ~ n g  effort :n the 
Bay of Ftndy yr~or to ibe 1970's did not extend m c h  
benow 15 f a t &  The offshore areas whrch are now 
Fourid to contaln srgnificant nu~bers o h a t u c e  
'05sters may const~hte a wfuglilni, ' f  larvae 
prgdiced by this conpone~i contr~bvte to recruit~ie~t 
In t .~e  Inshore fishery, 

2) We now be1 ieve tbat this offshore mature 
stock component moves onto the ~nshore grounds IQ 
the summer rnorlths and Into deeper water in the 
w~nter months; thus, the sumcr closed season 
constitutes another prt of tihe r e f u g i u m  as long ds 

frsb~ng in kririter is on the inshore grounds. 

3) Tbe forper use of traps with a 5-in. 
maximum entrance diameter did not allow entry of 
large lobsters to the year; ihirs, was yet another 
componentof i:", heefugiuln. 

In other words, the wfugium nohnl y consjsted 
of the fnrir~erly unf:shed deepwater areas offshore 
$.om the main *ishery fop juvez>+lesI b u t  the 
seasonal closilr-e of the  shore f~shery between June 
and NoverrSer, and the gear type used, I ~ W P  a l so  
esse~tial factors contr+butiag to the refug ium. 

Refugl U J :  " A  spatial or temporal enclave within the 
narniigl range of distribution o f  a species 
jeisewkere subject t o  catastrcph~c !:!or- 
t a l  ity prior to rnaturi tyj, or a charac- 
terlstjc of the scheduling of harvesting 
mortality, which  allows a proportion c f  
the stock So survive to maturity and 
reproduce t he  popuIat?i)n as a who? e". 


