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ABSTRACT 

Thc l o b s t e r  f i s h e r y  i n  t h e  upper r eaches  of t h e  Bay of Fundy is  low 
i n  p r o d u c t i v i t y  and c o n s i s t s  of l e s s  then  10% of t h e  t o t a l  l o b s t e r  Landings 
and f i she rmen  of' e h ~  whole Bay a f  Pundy. The m a j o r i t y  of commercial s i z e  
l o b s t e r s  caught  a r e  l a r g e  (95 rnrn c a r a p a c e  l e n g t h )  and mature .  Evidence 
from s i z e  f requency  d i s t r i b u t i o n s  and cag r e l e a s e - r e c a p t u r e  exper iments  
d n d i c a t e d  t h a t  l m a f u r e  l o b s t e r s  (60-94 mm c a r a p a c e  l e n g t h )  had a 1:1 sex  
r a t 1 0  and t h e  m a j o r i t y  d i d  not  genera l . ly  rnove g r e a t e r  than  18.5 km. I n  
c o n t r a s t ,  s ex  r a t i o s  changed s e a s o n a l l y  f o r  mature  l o b s t e r s .  There  was a 
preponderance of males i n  t r a p s  d u r i n g  t h e  w i n t e r ,  whi le  more females ,  
e s p e c i a l l y  o v i g e r o u s  ones ,  were  caught  d u r i n g  s u m e r  (August ) .  The t a g g i n g  
d a t a  i n d i c a t e d  t h a t  mature  females  moved a g r e a t e r  mean ALstance (87.9 km) 
t h a n  mnales (43.2 km) and sugges ted  a s e a s o n a l  i n s h o r e  sha l low and o f f s i lo re  
deep w a t e r  movement, Cbignecto  Bay i s  occupied by many l a r g e  mature  Female 
l o b s l e r s  d u r t n g  s u m e r  montlls tha t  mol t ,  e x t r u d e  new eggs ,  o r  h a t c h  t h e i r  
o l d  eggs a s  p e l a g f c  l a r v a e ,  The proposed t i d a l  dam, i f  p laced  i n  e i t h e r  
Cobequid Ray o r  Cumberland Bas in ,  would probably  have an i n s i g n i f i c a n t  
e f i e c t .  on t h e  l o c a l  l o b s t e r  f i s h e r y  and b i o l o g y ,  

Key w ~ r d s :  l o b s t e r ,  Womarus amer icanus ,  t agg ing ,  movements, f i s h e r v ,  .------- - ---- 
l a n d i n g s ,  t i d a l  b a r r a g e  e f k e c t s .  

Dans l a  p a r t i e  anent de  l a  fmie de ii'undy, La ptSche du homard e s t  
c a r d c t & r i s $ e  par  une f a l b P e  p r o d u c t i v t t d ,  avcc  molns de  10% du t o t a l  d e s  
c a p t u r e s ;  d s a u t r e  p a r t ,  l e s  p6cheurs  r e p r g s e n t e n t  moins de  10% du cont ing-  
e n t  de  19enscmbPe de  l a  b a i e  de  Fundy* L a  m a j o r i t 6  d e s  homards de t a i l i l e  
convenant a" l a  ve:i%e s o n t  grarlds ( l o n g e u r  de l a  c a r a p a c e  > 95 mm) e t  par- 
venus h m a t u r i ~ b ,  L a  d i s t r i b u t i o n  de  f rgquence  d e s  t a i l l & ,  e t  l e s  exp6r i -  
ences  c o n s i s t a n r  3 l i b g r e r  e t  r e c a t t u r e r  d e s  animaux marqugs, o n t  i n d i q u d  
que %es  p o p u l a t i o n s  de  tlorrrards jtave"niles ( longueur  de  l a  c a r a p a c e  60-94 ~ i u n )  
compor ta ien t  cnn nonnbre &ga l  de  mgles e t  de f e m e l l e s ,  e t  ne s e  d d p l a ~ a i e n t  
ggngralement pas de  p l u s  de  E8,5 km, P a r  c o n t r e ,  dans  l e  c a s  d e s  homards 
a d u l t e s ,  le r a p p o r t  m$les/Pemelles varCe de  f a ~ o n  s a i s o n n i s r e .  On a 
obse rv4  une pr4pond6rance des  m$les dans  Les p i s g e s  pendant l P h i v e r ,  e t  de 
i e m e l l e s ,  en m a j o r i t 4  g r a v i d e s ,  pendant L V t S  ( a o b t ) .  Les donnges f o u r n i e s  
psr i e  narqnage o n t  i n d i q u g  que l e s  f e m e l l e s  "matures"  s e  d g y l a ~ a i e n t  s u r  



une d i s t a n c e  moyenne p l u s  grande (87,9  kin) que l e s  msles  (43 ,2  km) , et sug- 
gOrent qu 'ont  l i e u  des  mouvements s a i s o n n i e r s  de % ' e a u  A f a i b l e  p r o f o n d e i ~ r  
p r8s  du r i v a g e ,  e t  3 grande profondeur  au l a r g e ,  La b a i e  Chignecto  con- 
t i e n t  de v a s t e s  p o p u l a t i o n s  de f e m e l l e s  matures de grande t a i l l e  pendant 
l f 6 t & ,  6poque .3 1.aqueIle o n t  l i e u  l a  mue, l a  p roduc t ion  de nouve l les  
p o n t e s ,  ou l Y c l o s i o n  des  oeufs  avec  a p p a r i t i o n  de l a r v e s  p g l a g i q u e s ,  

S i  l ' o n  c o n s t r u i t  l ' u s i n e  m a d m o t r i c e  propos6e dans l a  b a i e  
Cobequid ou l e  b a s s i n  Cumberland, on n ' o b s e r v e r a  probablement que des  
e f f e t s  minimes s u r  l a  psche e t  l a  b i o l o g i e  des  p o p u l a t i o n s  1 o c a l . e ~  d e  
homards , 

INTRODUCTION 

Apart  from some g e n e r a l  f i s h e r i e s  s t a t i s t i c s  (Campbell 1979, 
S c a r r a t t  1977, Wilder e t  a l e  19741, l i t t l e  p u b l i s h e d  i n f o r m a t i o n  is a v a i l -  
a b l e  on t h e  f i s h e r y  and b io logy  of t h e  l o b s t e r  Homarus americanus  H. Mil-ne- 
Edwards (Decap0da:Nephropidae) i n  t h e  upper r e a c h e s  of t h e  Bay of Fundy, 
The purpose of t h i s  paper  i s  t o  p r e s e n t  and d i s c u s s  d a t a  on t h e  l o b s t e r  
f i s h e r y  f o r  p a r t  of L o b s t e r  D i s t r i c t  3 (from S t a t i s t i c a l  D i s t r i c t s  24,  
40-79) ( F i g ,  1 )  and on l o b s t e r  p o p u l a t i o n  s i z e  and s e x  s t r u c t u r e s  and move- 
ments of tagged l o b s t e r s  o b t a i n e d  from a s t u d y  a r e a  o f f  Alma i n  Chignecto  
Bay ( F i g ,  21, Although t h i s  s t u d y  was n o t  s p e c i f i c a l l y  des igned  t o  d e t e r -  
mine t h e  impact of t i d a l  power s t r u c t u r e s  on l o b s t e r s ,  t h e  r e s u l t s  a r e  used 
t o  c o n s i d e r  t h e  p o s s i b l e  e f f e c t s  on t h e  l o b s t e r  f i s h e r y  shou ld  a  t i d a l  daru 
be p laced  i n  e i t h e r  Cobequid Bay o r  Cumberband Basin  (Daborn 1977). 

The s t u d y  is l i m i t e d  t o  l o b s t e r s  of a  s i z e  range v u l n e r a b l e  t o  com- 
m e r c i a l  f i s h i n g  g e a r ,  which i n c l u d e s  s u b a d u l t  and a d u l t  l o b s t e r s ,  L i t t l e  
i n f o r m a t i o n  Is a v a i l a b l e  on t h e  ecology of j u v e n i l e  b e n t h i c  and l a r v a l  
p e l a g i c  s t a g e s  of - H, a n e r i c a n u s  i n  t h i s  a r e a .  

MATERIALS AND METNODS 

S t a t i s t i c a l  i n f o r m a t i o n  on annual  l o b s t e r  l a n d i n g s  and t h e  number 
of l i c e n c e d  l o b s t e r  f i s h i n g  b o a t s  were o b t a i n e d  from S t a t i s t i c s  Canada, 
H a l i f a x ,  and from l o c a l  f i s h e r i e s  o f f i c e r s ,  About 60 l o b s t e r  t r a p s  were 
randomly chosen from A l m a  d u r i n g  September 1980 and measured f o r  s i z e  
( l e n g t h ,  width ,  and h e i g h t ) ,  l a t h  spac ing  and e n t r a n c e  r i n g  d iamete r  (hoop 
s i z e ) .  

At-sea sampl ing of l o b s t e r s  caught i n  commercial l o b s t e r  f i s h i n g  
b o a t s  was conducted from r e p r e s e n t a t i v e  p o r t s  (Alma, H a l l s  Rarboiar and 
Canada Creek) i n  L o b s t e r  D i s t r i c t  3 d u r i n g  Elay 1979-November 1980 ( F i g .  2 ) .  
A l o b s t e r  f i s h i n g  boa t  from Alma was a l s o  c h a r t e r e d  t o  t a g  l o b s t e r s  August- 
September 1979 and 1980, At-sea sampling inc luded  r e c o r d i n g  t h e  number o f  
t r a p  h a u l s ,  ca rapace  l e n g t h  i n  m i l l i m e t e r s ,  and s e x  of s u b l e g a l  ( " s h o r t s " )  
o v i g e r o l ~ s  females  and cornznercial s i z e  l o b s t e r s .  The c a r a p a c e  l e n g t h  ( C L )  
was measured from t h e  i n n e r  base  of t h e  eye s o c k e t  t o  t h e  d o r s a l  p o s t e r i o r  
margin of t h e  ca rapace  a l o n g  t h e  mid- l ine  w i t h  v e r n i e r  c a l i p e r s ,  The 



Fig. 1. Counties, statistical districts and lobster districts (dotted 
lines) for southern New Brunswaick and Nova Scotia. 



F i g .  2 .  Upper r e a c h e s  of t h e  Bay of Fundy. Shaded a r e a  shows t h e  A l m a  
s t u d y  a r e a .  



developmental stage of lobster eggs, classed as new eggs (no embryo visi- 
ble) and old eggs (well developed embryo visible), were recorded for each 
ovigerous ("berried") female. 

During August-September 1979 and 1980, 2831 and 1970, respectively, 
lobsters were tagged with sphyrion spaghetti tags (Scarratt and Elson 1965) 
in the Alma area to determine growth and movement. A reward of $3.00 was 
offered for tags returned with accurate recapture location and depth infor- 
mation. An additional $2.00 was offered to fishermen for allowing each 
tagged lobster to be measured. Data on tag returns collected up to 
September 30, 1982 are used in this study. An analysis of variance program 
(Kim and Kohout 1975) was used to compare the distance travelled by imma- 
ture, mature male, and female tagged lobsters after loglO (x + 1) trans- 
formation to normalize the data. Water temperatures at 10-20 m depth were 
obtained with continuous recording submersible thermographs (Model 5180, 
Peabody Ryan, Kirkland, WA, U.S.A.). 

RESULTS AND DISCUSSION 

LOBSTER FISHERY 

Regulations 

Lobster fishing in Lobster District 3 is regulated in a number of 
ways. The fishing season is split into two pertods, October 15-December 31 
of one year and March 1- July 31 of the next year. Fishing seasons were 
designed, in part, to protect lobsters while mating, extruding eggs and 
molting, to assist in marketing, and to reduce exploitation rates. The 
number of licences issued are restricted and the number of traps (300 traps 
per class A fishermen and 90 traps per class B fishermen) are limited. Egg 
bearing ('berried') females are protected and a minimum size limft of 3 
3/16 in. (81 mm) CL is in effect. 

Fishing methods and gear 
The fishing vessels now used are generally Cape Island style boats - 

of 10-14 m length constructed of wood or fiberglass. Some class B fisher- 
men use skiffs or dories 4.6-6.1 m long. Hydraulic trap haulers, depth 
sounders, radar, and improved boat design have allowed fishermen to travel 
faster, further and fish more efficiently than fishermen prior to ten years 
ago. Practically all commercial traps are made of oak and laminated ply- 
wood or spruce. Some fishermen are experimenting with vinyl-coated wire 
traps. Traps from Alma are usually half-cylindrical in shape with three 
bows, 92-216 cm long, about 71 cm wide, and 38 cm high, each with an 
entrance ring (wire or wood) 15-22 cm in diameter (about 10-15% have 
entrances made only of knitted twine) and laths spaced about 3.3 cm apart. 
Lobster traps are set singly, each with a buoy. Trap ballast is made of 
cement or flat rocks. Bait depends on whatever is locally available at low 
cost, but usually consists of salted fresh or frozen herring or mackerel. 
The boats dock in high-water harbours and usually have 1.5 h before and 
after each high tide to go in and out of ports. The extreme tidal ampli- 
tude in this area allows the traps to be hauled only during slack water 



periods; the strong tidal currents usually submerge the buoys from sight of 
the fishermen. Recently caught lobsters are usually kept alive in floa~ing 
wooden crates up to a week by the fishermen prior to selling the lobsters 
to travelling commercial dealer-buyers. About a third of the lobster catcll 
is sold privately to tourists and local residents- 

Catch and effort 

The upper reaches of the Bay of Fundy constituted less than 10% of 
the total lobster vessel licences and lobster landings in the Bay of ~ u n d y *  
The value of the catch at $5.50 kg-' was ca, $0,24 million compared to 
ca.$3.75 million for the whole of the Bay of Fundy. The area has tradi- 
tionally been a low production lobster fishery compared to the rest of t;he 
Bay of Puridy (Pig, 3). 

The number of licenced lobster fishermen residing in or near towns 
close to the proposed tidal power dams are six for Alma, two for waterside, 
three for Woodpoint, four for Joggins, three for Apple River, seven for 
Advocate Harbour, one for Port Greville, four for Parrsboro, and four f o r  
Five Islands (Pig* 21, Three licenced lobster fishermen at Wood Point 
would be affected above the proposed tidal barrages in either Cobequid Bay 
or Cumberland Basin. As few lobsters are caught, lobster fishermen do not 
consider it economical to set traps beyond Economy Point into Cobequid Bay 
beyond Grindstone Island into Shepody Bay and Cape Maringouin (IJard point) 
into Cumberland Basin* Most of these fishernien set lobster traps in Minas 
Basin (and Greville Bay) and Chignicto Bay, 

Size  Composition - 

Typically there is a high proportion o f  large !.obsters caught (60% 
over 100 mm CL for Alma area) in the upper reaches of the Ray of Fundy 
(Pig. 4 ,  5), In the more productive areas of the Ray of Fundy ( e . g ,  in 
Lobster District 2 at Seal cove, &and Manan) 95% of the commercial s i z e d  
lobsters caught are within. the 80-100 mm CL range (A. Campbell, unpuhl , 
data, Wilder 1960), 

LOBSTER BIOLOGY 

Most of the following discussion on lobster biology is based on a 
study of lobsters in the Alraa area of Chignecto Bay conducted during 1 3 7 9 -  
80. Similar phenomena concerning lobsters probably occur in the Advocate 
Harbour to Parrsboro area, This paper does not discuss every aspect of 
lobster biology; detailed reviews of lobster biology can be found in C o b %  
and Phillips (19801, 

Seasonal Changes 

During July-October of 1979-80 water tetmperatures at lo-20m d e p t  h 
were in the 13-15 G range, whereas during tile winter months (January-Apr 3-1) 
temperatures were in the fl,5-4.5 C range. 



TABLE I .  Lobs te r  l a n d i n g s  and t o t a l  l o b s t e r  l i c e n c e s  i n  t h e  upper and 
lower reaches  o f  t h e  Bay of Fundy d u r i n g  1980.  N.B. = New 
Brunswick and N,S, = Nova S c o t i a ,  

Bay of Fundy Landings L o b s t e r  v e s s e l  l i c e n c e s  
kg x 1000 % of T o t a l  Number % of T o t a l  

U D D ~ ~  r e a c h e s  

S t a t .  D i s t r i c t  40 8.7 
4 1  2.4 
42  0.0 
4 3  6.2 
44 6.6 
24 7.5 
79  13.0 
8 1 0 .0 

T o t a l  44.4 6.5 4 7 9.4 
--- ---- 

Lower r e a c h e s  -- 

N.B. s i d e 1  392.7 57.6 334 G6.7 

N.S. s i d e  2 245 .0 120 23.9 
- 

T o t a l  Bay o f  Fundy 682.1 1 0 0 , l  50 1 100.0 

' S t a t i s t i c a l  D i s t r i c t s  4 8 ,  4 9 ,  5 0 ,  5 1 ,  5 2 ,  53 .  
S t a t i s t i c a l  D i s t r i c t s  35, 3 7 ,  38, 39.  



Bay of Fundy Lobster Landings 

Fig. 3. Annual lobster landings for the Bay of Fundy, 1947-81. A = lower 
reaches, New Brunswick side (Statistical Districts 48, 49, 50, 51, 
52, 53); B=lower reaches, Nova Scotia side (Statistical Districts 
35, 37, 38, 39); C-upper reaches (Statistical Districts 40, 41, 
43, 44, 24, 79). 
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Fig. 4. Size frequency distributions expressed as percentage of total num- 
bers of at-sea trap-caught lobsters at beginning of - fishing season 
October 1979 for Alma area and Halls Harbour area. X = mean 
carapace length: SE = standard error of mean; N = tot% number of 
lobsters measured. 
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Fig. 5. Size frequency distribution expressed as percentage of total num- 
bers of trap-caught male and female lobsters in Alma study area 
during November 1979 - and August 1980. Black histograms are 
berried females. XCL mean carapace length; SE = standard 
error of mean; N = total number of each sex of lobsters. 
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Sex r a t i o  of immature l o b s t e r s  (60-94 mm CL) caught i n  t r a p s  was 
gene ra l l y  1:1, f l u c t u a t i n g  between 40-60%. Phys io logica l  ma tu r i t y  (50%) 
f o r  male and female l o b s t e r s  was es t imated  a t  ca. 95 mm CL using the  gonad 
examination technique of Aiken and Waddy (1980). When examining the  i n c i -  
dence of mature l o b s t e r s  (95 mm CL) t h e r e  was a  preponderance of male 
l o b s t e r s  dur ing  the  November-December and May-July f i s h i n g  per iods  (Fig.5 , 
6) .  I n  c o n t r a s t ,  dur ing August 1989-80, more females ,  e s p e c i a l l y  b e r r i e d  
females ,  were found i n  t r a p s  than males (Fig.  5 ,6) .  

The mean CL mature males f l u c t u a t e d  between 105 and 118 mm through- 
ou t  1979-80, whereas t h e  mean CL of mature females showed d e f i n i t e  t r ends  
from a low of 95 mm dur ing  win te r  t o  e a r l y  summer i n c r e a s i n g  s t e a d i l y  t o  
over 110 mm i n  August-September before  d e c l i n i n g  aga in  (Fig.  6).  

I nc reases  i n  male and female l o b s t e r s  per  t r a p  haul  during t h e  sum- 
mer months (Fig.  6)  were probably caused by a  number of f a c t o r s ,  such a s  
increased  densit-y of mature male l o b s t e r s  which due t o  movement i n t o  t he  
a r e a  and increased  water  temperature  which increased  t h e  c a t c h a b i l i t y  of 
l o b s t e r s  (McLeese and Wilder 1958) during t h e  summer. Also, t h e r e  was an 
apparent  i n c r e a s e  i n  b e r r i e d  females because of t he  over lap  of females 
ca r ry ing  old and new eggs (Fig.  6D). Lobster  females incuba te  eggs on 
t h e i r  pleopods f o r  about 9-12 mo (Perk ins  1971). During J u l y  and August 
p e l a g i c  l a rvae  ha tch  from the  eggs while  d i f f e r e n t  females with mature 
ova r i e s  w i l l  have extruded new eggs by l a t e  August (Fig.  6D). Mature 
females normally undergo a  2 y r  matura t ion  cyc l e ,  i .e .  a  female can ex t rude  
eggs i n  a l t e r n a t e  years  (Aiken and Waddy 1980). 

Movement 

Between 75 and 80% of immature tagged l o b s t e r s  were recaptured  
wi th in  18.5 km of r e l e a s e ,  wheras 17.7% of mature males and 44.7% of mature 
females were recaptured  g r e a t e r  than 92.6 km from the  r e l e a s e  s i t e  (Table  
2) .  Immature male and female tagged l o b s t e r s  (60-94 mm CL) moved a  mean of 
19.3 km and 13.5km r e s p e c t i v e l y  (no d i f f e r e n c e  between means, p>0.05) 
(Table  2) .  I n  c o n t r a s t ,  t h e r e  were s i g n i f i c a n t  (p<0.001) d i f f e r e n c e s  i n  
mean d i s t ance  moved between mature and immature tagged l o b s t e r s ,  wi th  
mature females moving f u r t h e r  (87.9 km) than na tu re  males (43.2 km) ( ~ a b l - e  
2).  

Tagged l o b s t e r s  t h a t  moved (50 km were recaptured i n  t he  d i r e c t i o n  
of S t .  Mart ins ,  Advocate Harbour, and up Chignecto Bay a s  f a r  a s  Joggins  
(Fig.  7) .  No l o b s t e r s  were recaptured  i n  Cumberland Basin. 

Tagged l o b s t e r s  moving > 50 km were recaptured  along the  c o a s t l i n e s  
of Nova Sco t i a ,  New Brunswick, Maine, and a s  f a r  as  Cape Cod (Fig.8).  The 
d i r e c t i o n  of t r a v e l  was g e n e r a l l y  west and south  f o r  those l o b s t e r s  moving 
long d i s t ances .  The f u r t h e s t  d i s t ance  moved was 590 km f o r  a  131 mrn CL 
male ( a t  r e l e a s e )  and 578 km f o r  a  113 mm CL female ( a t  r e l e a s e )  both of 
which were recaptured  i n  t h e  Cape Cod a r e a  about 2 y r  a f t e r  r e l ea se .  

Evidence f o r  l o b s t e r s  moving long d i s t a n c e s  0 1 0 0  km) and season- 
a l l y  inshore-offshore (shal low and deep waters )  i n  t he  Gulf of Maine and on 
Georges Bank has been shown ( c f .  reviews by Krouse 1980, Stasko 1980). 
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Fig. 6. Two-week means for mature (95 mm CL) lobsters (A) carapace length 
means, (B) number per trap haul, (C) sex ratio or percentage of 
total mature lobsters, (D) percentage egg stage of total berried 
females sampled from the Alma area, 1979-80. 



TABLE 2. Summary of movements of tagged l o b s t e r s  r e l ea sed  of f  Alma. New 
Brunswick, during August-September 1979-80, l nc lud i ag  r ecap tu re s  
up t o  September 30, 1981. Lobs te rs  grouped i n t o  phys io log i ca l ly  
immature (60-94 mm CL) and mature 0 9 5  nnn CL) a t  r e l e a s e ,  

D e t a i l s  
Percent  of t o t a l  l o b s t e r  r e c a p t u r e s  - 

Ma1 e Female 
Immature Mature Immature Mature 

Distance moved from (km) 

To ta l  % Recaptured 14.6 14.6 16.9 11.0 
To ta l  Number r e l ea sed  577 1737 409 2078 
Mean dis tance(km) t r a v e l l e d  19,3 l 43.2 1 3 . 5 ~  8 7 . 9  
Max. d i s t a n c e  (km) t r a v e l l e d  168.8 590.1 171.1 577.6 

' Means followd by the  same l e t t e r  i n  row a r c  s i m i l a r  (p >0.05) o t h e r  n e a i ~ s  
nor followed by same l e t t e r  i n  same row a r e  s i g n i f i c a n t l y  d i f f e r e n t  froin 
each o the r  ( p  <0.001). 



Fig .  7 .  Map showing number of recaptured  tagged l o b s t e r s  moving <SO km 
from r e l e a s e .  C i r c l e s  and shading i n d i c a t e  d i r e c t i o n  moved i n  30 
degree  u n i t s  (of t r u e  n o r t h )  expressed a s  percentages  of t o t a l  
r ecap tu re s .  



Fig. 8. Map of release and recapture points with straight-line distances 
travelled for all tagged lobsters recaptured >50 km from the Alma 
study area, 1979-81. 



Addi t iona l  evidence of tagged l o b s t e r s  moving up the  Bay of Fundy 
is shown from a s i m i l a r  tagging s tudy conducted a t  Chance Harbour and S t .  
Mart ins  during 1979-80 (Fig.  9)  (A. Campbell, unpubl. d a t a ) .  

Mature l o b s t e r s  i n  t he  Bay of Fundy probably move from deep waters  
(<60 m) t o  shal low water dur ing  summer months t o  t ake  advantage of t h e  warm 
shal low water (up t o  15 C) f o r  molt ing and reproduct ion .  Indeed t h e  Alma 
a r e a  seems t o  be an important  a r e a  amongst o t h e r  shal low waters  i n  t h e  Bay 
of Fundy (A.  Campbell, unpubl d a t a )  f o r  l a r g e ,  mature females t o  come t o  
dur ing  the  summer months t o  ha tch  w e l l  developed eggs,  molt (Wilder 1953) ,  
mate,  and ex t rude  new eggs. Thus Chignecto Bay may be an important  a r e a ,  
among o t h e r s  i n  t h e  Bay of Fundy, f o r  l a r v a l  recru i tment  downstream. Water 
c u r r e n t s  on t h e  New Brunswick s i d e  tend t o  f l u s h  ou t  of t he  Ray of Fundy 
(Bumpus and Lauzie r  1965). Where t h e  free-swimming p e l a g i c  l a r v a e  eventu-  
a l l y  s e t t l e  a s  ben th i c  j u v e n i l e s  i s  a mat te r  of specu la t i on  a t  p r e sen t  a s  
few l a r v a e  have been found i n  plankton tows (Wilder 1960, S tasko ,  pers .  
comrn.) i n  t h e  Bay of Fundy. The l a r v a e  may be swept wi th  t h e  s u r f a c e  cur- 
r e n t s  a long the  Gulf of Maine c o a s t l i n e  (Bumpus and Lauzie r  1965) o r  caught  
i n  eddies  i n  bays on t h e  Maine and New Brunswick coas t  o r  t h e  southern  
coas t  of Grand Manan o r ,  i n  some y e a r s ,  remain w i t h i n  t h e  Ray of Fundy i n  a 
c losed  c i r c u l a t i n g  water  system (Dickie  1955). 

IMPACT OF TIDAL BARRAGES ON LOBSTERS 

From r e s u l t s  of t h i s  paper t h e  fo l lowing  deduct ions  can be made 
concerning t i d a l  bar rages  and l o b s t e r s  i n  t he  upper reaches of t h e  Bay of 
Fundy. The proposed t i d a l  ba r r ages ,  i f  placed i n  e i t h e r  Cobequid Bay (B9) 
o r  Cumberland Basin (A8), would probably have an i n s i g n i f i c a n t  e f f e c t  on 
t h e  l o b s t e r  f i s h e r y  i n  t he  l o c a l  a rea .  Few l o b s t e r s  a r e  caught i n  t h e s e  
two bays; only t h r e e  l o b s t e r  fishermen (only  r e c e n t l y  l i c enced )  a r e  s t a -  
t ioned a t  Wood Poin t  above t h e  proposed bar rage  l o c a t i o n  i n  Cumberland 
Basin,  and t h e r e  a r e  no l o b s t e r  fishermen s t a t i o n e d  i n  towns i n  Cobequid 
Bay (V. N u t t a l l ,  pers .  corn.) .  There were no f ishermen i n  S t a t i s t i c a l  
D i s t r i c t s  42 and 81 during 1980 (Table  1 ,  Fig.  1). The ma jo r i t y  of l o b s t e r s  
caught i n  S t a t i s t i c a l  D i s t r i c t  43 a r e  from t h e  Plinas Basin t o  Advocate 
Harbour with t h e  f o u r  l i c enced  fishermen from Five I s l a n d s  f i s h i n g  w e l l  
o u t s i d e  Cobequid Bay. D e t a i l s  of l o b s t e r  l andings  by towns with t h e s e  lob- 
ster d i s t r i c t s  a r e  no t  a v a i l a b l e .  The probable  reason  f o r  t h e  low number 
of l o b s t e r s  is t h e  low s a l i n i t y  and the  extreme s i l t a t i o n  and muddy sub- 
t r a t e  i n  Cobequid Bay and Cumberland Basin (Daborn 1977) which the  l o b s t e r s  
may avoid (Cobb 1968, Cooper and Uzmann 1980, P o t t l e  and Elner  1982). I c e  
scour ing  during win t e r  i n  t he se  a r e a s  (Gordon and Desplanque 1983) may a l s o  
be a f a c t o r  causing seve re  l o b s t e r  m o r t a l i t y  reducing l o b s t e r  d e n s i t i e s .  
Whether t he  t i d a l  bar rage  would a f f e c t  water t empera tures ,  s i l t a t i o n ,  and 
s a l i n i t y  s u f f i c i e n t l y  below the  barrage i n  t h e  open Bay of Fundy t o  a f f e c t  
l o b s t e r s  is  a t  p r e sen t  unknown. 

Although t h e  upper reaches of t he  Bay of Fundy a r e  lower l o b s t e r  
p r o d u c t i v i t y  a r ea s  compared t o  t h e  r e s t  of t h e  Bay of Fundy, t h e  Chignecto 
Bay a r e a ,  as  a r e  o t h e r  a r e a s  i n  t he  Bay of Fundy, may be important  b i o l o g i -  
c a l l y  as  a source of l a r v a l  recrui tment  f o r  o t h e r  a r e a s  downstream, 



F i g .  9. Map of r e l e a s e  and r e c a p t u r e  p o i n t s  w i t h  s t r a i g h t - l i n e  d i s t a n c e s  
t r a v e l l e d  f o r  tagged l o b s t e r s  moving up t h e  Bay of Fundy from 
Chance Harbour and S t .  M a r t i n s ,  1999-81 ( a f t e r  A .  Campbell ,  
unpubl.  d a t a ) .  



A t i d a l  b a r r a g e  would probably  no t  have a  major e f f e c t  on t h e  l o c a l  
l o b s t e r  f i s h e r i e s  i n  t h e  upper reaches  of t h e  Bay of Fundy. One can o n l y  
s p e c u l a t e  on t h e  e f f e c t  of a t i d a l  b a r r a g e  on l o b s t e r s  f u r t h e r  dowr~strearn 
on a  l a r g e  s c a l e .  Ana lys i s  of l o b s t e r  l a n d i n g  t r e n d s  and l o b s t e r  movements 
i n d i c a t e  t h a t  t h e r e  is  probably  one l o b s t e r  s t o c k  i n  t h e  Bay of Fundy in -  
c l u d i n g  t h e  Gulf of Maine (Campbell and Mohn 1982).  I f  wa te r  t e m p e r a t u r e s  
and v e l o c i t i e s  o r  t i d a l  ampl i tudes  do change as a  r e s u l t  of a  t i d a l  bar-  
r a g e ,  a s  sugges ted  by Greenberg (1984) ,  t h e n  l o b s t e r  p o p u l a t i o n s  cou ld  be 
a f f e c t e d .  Changes i n  c u r r e n t  v e l o c i t y  o r  p a t t e r n s  may change l a r v a l  re- 
c r u i t m e n t  p a t t e r n s  which a r e  a t  p r e s e n t  poor ly  known. Water t e m p e r a t u r e  
change would a f f e c t  l o b s t e r  development a t  a l l  s t a g e s  (Aiken 19801, ca tch-  
a b i l i t y  (McLeese and Wilder 1958) ,  and l a n d i n g s  (Dow 1978, Flowers and 
S a i l a  1972). The degree  t o  which t h e  t i d a l  b a r r a g e  induced p e r t u r b a t i o n s  
would have over  s e a s o n a l  and long  term tempera tu re  t r e n d s  a f f e c t i n g  
l o b s t e r s  i s  unknown. 
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QUESTIONS AND COPIMENTS 

K .  Mann: Looking a t  t h e  s l i d e  wi th  r e s p e c t s  t o  t empera tu re  and onshore- 
o f f s h o r e  movements I wonder how t h e  H a l i f a x  l o b s t e r  f i shermen c a t c h  any- 
t h i n g  a t  a l l  i f  t h e  l o b s t e r s  move t o  deeper  water  d u r i n g  t h e i r  w i n t e r  
l o b s t e r  season  o r  does t h i s  noc app ly  t o  o t h e r  a r e a s ?  

A .  Campbell: Lobs te r  movements a long  t h e  e a s t e r n  s h o r e  of Nova S c o t i a  a r e  
poor ly  s t u d i e d .  Work by Wilder i n  t h i s  r e g i o n  d u r i n g  t h e  1960 ' s  showed no 
l a r g e  s c a l e  movements. However i t  depends on where you a r e .  To reach  deep 
wate r  i n  t h e  Alma a r e a  of t h e  Bay of Fundy a  l o b s t e r  would have t o  move a 
l a r g e  d i s t a n c e  but a long  t h e  e a s t  c o a s t  of Nova S c o t i a  on ly  a  few km of 
movement would a l l o w  t h e  l o b s t e r  t o  change t h e  environment.  

K.  Mann: What about downstream e f f e c t s  of t h e  t i d a l  b a r r a g e s .  S i n c e  tht?r-e -- 
i s  good ev idence  t h e  Canso Causeway caused r e c r u i t m e n t  f a i l u r e  do you t h i n k  
a  t i d a l  dam a t  t h e  head of t h e  Ray of Fundy could  c a u s e  a s i m i l a r  e f f e c t .  

A .  Campbell: T do no t  t h i n k  t h e  s i t u a t i o n  is  analogous.  The e a s t e r n  Nova - 
S c o t i a  sysTem i s  q u i t e  d i f f e r e n t ,  I n  ternis of Cumberland Basin  no t  t:lat 
many l o b s t e r s  seem t o  go i n  t h e r e  o r  i n t o  Cohequid Bay. The m a j o r i t y  of 



the large lobsters only need to go into shallow water in the Rlma area to 
obtain warm temperatures for development of their eggs or to moult. There 
do not seem to be any similar problems with tile tidal barrages unless they 
change the environment: or the ecology in areas outside of them. 




