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Two t~ilndri-ii c u b i c  m e t e r s  of i~o i ico i l t ami r~a ted  s a n d - s i l t - c l a y  sed iment  were drrrrrped onto a p r e s ! ~ r v e y c d  
jirveni l e  American l o b s t e r ,  lIomarrrs a m e r i c a n u s ,  h a b i t a t  it; li;ilifax H a r b o u r ,  Kova S c o t i n .  SCUBA divers ca r r i ed  - 
o u t  f i v e  s u r v e y s  of l o h s r e r s  and c r a b s  o r ~  t h e  dump, rhe a d j a c e n t  hard bo t tom,  and or) a c o n t r o :  a r e a  n v c r  a 
12-no p e r i o d .  I n  a d d i t i o n ,  t h e  d i v e r s  c h a r t e d  t h e  c x t e n s i v ~  changes  i n  t h e  topography  of tiit dumped s e d i m e n t  
a n d  moni to red  t h e  i n v a s i o n  of macrofauns  and m a c r o f l o r a .  Both l c b s L e r  and c r a b  d e n s i t i e s  on i i ie  d u ~ p e d  
s e d i m e n t  remained low, r e l a t i v e  t o  t h e  a d j a c e n t  hard bot tom 2nd t h e  c o n r r t > i  a r e a ,  o v e r  Li ie postdump m o n i t o r i n g  
p e r i o d ,  The f e s  m a c r o f a u n a l  and m a c r o f l o r a l  s p e c f e s  " ivading rbe  dump appeared  e i t h e r  s e d e n t a r y  and 
c o n s t r a i n e d  t o  s e t t l e m e n t  on exposed b o u l d e r s  above  t h e  s p o i l  , o r  e r r a n t  s p e c i e s .  We h y p o t h e s i z e  t h a t  d;api. l g  
c a a  a d v e r s e l y  a f f e c t  l o b s t e r s  and c r a b s  by d e c r e a s i n g  she l t cxr  and p rey  a v a i i a h i l j t y  a n d ,  t h u s ,  increasi : -g 
i31:cr- and i n t r a s p e c i  fic c o m ~ > e t i t i o n .  
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l i e i i~  r i tn ta  mPtrrrs c u b e s  de sgd iment  s a b l e - v a s e - a r g i i e  nrin e o n t a n i n 6  o n t  6 t T  d6versi .s  s u r  tin h a b i t a t  d e  
jeuuc.c+ Fmi-nrds (Hornartis amer ican i i s )  , h a b i t a t  q i i i  aval  t 6 t E  p r 6 a i a b l e m e n t  6 f  udlii . ,  darts Le p o r t  d e  iiaLi f a x ,  eri -- -- 
Nouve l le -Zcosse .  Des pl.nngcurs auronoines o n t  e f f e c t t i & ,  s u r  m e  p i i r iode  de 12 mois ,  c lnq  r e l t v i r s  d e  h o n a r d s  e t  
tie c r a h e s  sirr l e  Lieu du d i v e r s e r n e n t ,  s u r  l e s  f o n d s  d u r s  a v o i s i n a n i s  e t  s u r  un s i t e  t 5 n o i n .  En o u t r e ,  Les 
p l o n g e u r s  iint car togr : ip i r i i  l e e  changernents i m p o r t a n t s  qtii oiit  pu s e  p r o d u i r e  dans  l a  t o p n g r a p h i e  d u  s6d iment  
d g v e r s g ,  et i l s  ont m l v i  I ' i n v a s i o i i  de La w c r o f a u n e  e t  de l a  m a c c o f l o r e .  Duraiit l a  p g r i o d e  d - tude  d'aprPs 
d 6 v e r s e m e n t ,  la d e n s i t s  d e s  iiomasds de mEme qile c e l l e  d e s  c r a b e s  demetrrPrcnt  f a i h l e s  cornparat ivement  2 c e l i e  
d e s  f o n d s  dcirs ; i v o i s i n a n t s  el: du s i t e  t6rnoin. Les que lquea  e s p e e e s  r a c r o f a u n i q u e s  et m c r o f l o r d e s  qtil  
envai:! r e n t  le s i t e  du d 6 v e r s e ~ e n t  ont semht6 C t r e  s o i t  d e s  e s p s c e s  s i d e n t a i r e s ,  c o n t r a i n i e s  de s - ~ t a h l i r  s u r  
d r s  rociicrs expos6ns  au-dessi ts  dii d & b l a i ,  s o i t  d e s  ewp8ces e r r a n t e s .  Nous 6 rne t toas  l"hyporh6se que ie 
d 6 v e r s e m e n t  a ."es t - f f e t s  nir 'islibles s u r  l e s  homards e t  l e s  c r a b e s  en r e n d a n t  Les a b r i s  e t  Ics p r o i e s  m i n s  
a c r e s s i b i c - c r ,  augmentan t  a i n s i  ia c o r n p i t i t i o n  i n t e r  ~ " t  i n t r a s p e c i f i q ~ e ~  





The American l o b s t e r ,  Homarus a m e r i c e n u s ,  -- -. - -- - 
inhab.Lta a  wide ra;ige of s r l k s t r a t e  t y p e s  i n  i n s h o r e  
w a t e r s  i?ut i s  most coi3mon m sand  w i i h  o v e r l y i n g  
r a c k s  artd i i o u l d e r s  (Cooper  and ::smanrr i 9 8 C ) .  
Alri-onglr :?ewl.y sec-rked l o b s t e r s  ( s t a g e s  LV-VlIL) c a n  
c o n s t r u c t  t r i n n e l s  i n  mud (Ber r iZL and S t e w a r i  :973; 
b - t a r o  an6 Atema 1!?S2), s t a g e  iV l o b s t e r  Larvae  
i ~ s i r a l l y  p r e f e r  a  g r a v e l  s i i b s t r a t e  t o  one of send  o r  
niuc;, and  m y  d e l a y  n v i l t l n g  I:o t i la  b e n t h i c  f i 5 t I :  
s t a g e  a r ~ t i i  " f a v o r a b l e  ( r o c k y )  c o n d i t i o n s  a r ?  
reac l red"  "ebb 1468). P o t t l e  and E i n e r  (1982) 
deizoc.;tratr:1 c h a t ,  i n  t h e  L a b o r a t o r y ,  e a r l y - s t a g e  
jriverii L C  li;l:ste;s ( s t a g e s  V I I - - X )  s h a g  a  ; ; r e f e r e n c e  
For  g r a v e l  , s t r h s t r a t e  i:zimpared C i i  s i l c - c l a y  d e p o s i t e d  
.>;icr g r a v e l .  The p r e s c n e a  of  J u v e n i i e  iohs:ers  i n  
el;e g r a v e l  and c o b b l e  s i ; h s t r a t e s  of Irri;i.iori- a r e n a  
z ro t r i~d  ~ l t e  At inn t i c :  c o z s t  oi Nova S c o t i a  l e a d s  50 
coi lci . rqc r e p a r d i n > ;  t h e  s c n s i t i v i r y  of s u ~ l i  "--. . . i i rsery 
c re : r s"  t o  eririrortioeiitii;  p e r i t r r b a r i o n s .  A t  p r e s e n t  
i,: ~ I i e  (:ait.dciinn Marie  lme TJrovi nccxs, s p o i l  d redged  
f rote ~ ~ ; & j - b : ~ r s  r o ~ t ; t  L r t ~ t e s  'a ! ~ ~ & , j o r  p o r t  i o n  t>C t h e  
t i a s t e s  diimped a t  s e a ,  0c:ear: d u m p s i t e  s e l r c c i r r n  is  
based  i n r g e l y  oil irlie ~ ' n s a n e i .  of ccinraerci,il  i l s h e r i e s  
:n:~rl t i le p h y s i c a l  s t c b l l i t y  of t h e  s i i e .  %>nee,  a s  
j i ive i i t i e  [imerica-r I n h s t r * r s  ~ i p p e a r  ~ i i ? i  ::IP t o  t h e i r  
E i~ro i t ean  co i ln t !? rpar t s  (Hoa!arus . - - ... gam:narus) .- - i n  t i r a t  
they may i r i r labi t  ~ ; i i b s ~ r a t r s  t h a t  a r e  d i f i s r e n t  from 
titel r  a d t i l t  c r :ns j>ec i f i cs  ( i iovard  : C)80), current 
o c e a i - d , ~ n i , i n g  p r ; i c t i c e s  c o u l d  r e a t i l t  I n  smoeirer ing 
o f  h a b i t a t  occi ipicd by ,ji~ven:le Z s b s t c r i j .  Cur s t u d y  
,,-,. Lns";i#ated t o  f i e l d - t e s t  a s p e c t s  c,f t h e  Poc tLe  
a n d  KLrrer (1982) hypot l~es i : ;  t l i a t  ritim;,iag cif d r e d g e  
'.," , , -ulLs - - ma?; a 3 v c r s i . i ~  aF T ~ C C  f ~ : v t ? n i i e  l o b s t e r  h a b i t a t  

:~iiii, m:er t i m e ,  h a v e  a r1ecr:mcntai I:'if?.iaerice err 
r?crtiit!;iatlf: Lo tire f i s n f r y .  

1:) eile 2rescr;it  s t u d y ,  m a d - s t I ? - c l a y  sedinreiit  
yns  duai;-,rii ~;iti i  61) i n s h o r e  iinrd lioriiirn wlitcl?. had 
iiceir p r e v i o i i s i j  s u r v e y e d  f o r  j u v e r ~ i l i ~  l o b s t e r s  and 
~ ~ a i \ a .  3~bser joe !?Lly ,  SCUBA d <  v e f s  :(i?ppeci ehc 
2 ~ i i ; . 1 ! i . i i t  121tl . n o ~ ~ / t o r o i :  1 0 b n t e r s  and i : rahsi  a s  w e l l  
1s v~.?cr0q2t1~t~t ' ; i i ~ j  c ~ . ~ c r o f ~ o r a ,  w i t t i i n  t he  
c.xiwrlme:itiii  zr-ea an4 r, c o n t r o l  are:* o v e r  ;. 12-rri; 
:> 01.- i 06 ~ 

n, i sild i ,o t ; t r e i  ,ircn.: were l o c a t e d  
!- ic!.;c f . r j  s i in re  ifi Fesgir.;un% Cooc, o n  the vestern 
i;i,::ri 1 C  ?.!!a z p p r o a c h e s  LO l i a l i i e x  i t a r b o u r ,  Nora 
i c o l i a  j l - t g .  1). 'The two i t r e a s  'ricf.? s e l e c t e d  
b-ic:a:ise r ! ? ~ ~  showeii s:mlLar b i c l n g i r : c i  :*nil p i ~ y s i c a :  
c t i a r a c t e r i l i t l c s  w h i l e  b e t a g  f a r  eiiough a p a r t  (3L"O m) 
r-:, ni t;irni?,i the Iil<.el i hood O F  excharlee .-,f diiinped 
s e d i v i e n t .  '7%~: natiiri;: s u h n t r a t e  of r h r  two a r e a s  
.j-rs :i ha rd  bo t tom compr i sed  of b o u l d e r s  arid c o b b l e s  
<,:I a scirtd--c l a y  b a s e .  

Ytacl? are ; i  was iO00 a2 (40 :r 25 m )  :?tic1 ranged  
I n c!f~;>th froin 5-12 m. Area b o u n d a r i e s  were d e f i n e d  
:LY a a r k c r s  oir sl?c:r1;? and w i t h  anchored  htioys. 'Iwo 
i i i~ndrcd  c:iibic a e r e r s  of i ~ o n c o n t n i z i n a t e d  s e d i m e n t ,  
sir lc i ; ia t  i f rg  from t h e  i:i:annel- ; i r i j ace rk t  t o  a wharf  i n  
i I , ~ s i e r i i  i?assage (Fig. I ) ,  were dunipt.6 irom a b a r g e  
t ~ v e r  t i le exper i rnen t ; i i  a r e a  on March 1 i 982.  T h e  
c ~ x p o t ; i t  lor; of t i ic  dumped s e d  liaent was 4 t.-50X sand, 
' t i - i i X  s i l t  and 9-46% c l a y . %  

-1 i n e  experimental ~arei? was s u r v e y e d  by SCIiEIA 
d i v e r s ,  usfrrg a  g r i d  iirechad on !,larch 10, J u l y  7 ,  and 
August  25 ,  1982, and I;ebru,iry 1'3 and >.larch 2 1 ,  1983. 
The d i v e r s  l a i d  bnt toai  o r a n s e c t  iirie.; at 5-m 
i !? te rv iz l s  t ~ i t h i . i ~  rite experiments\ a r e a ,  pe rpen-  
d t c u i a r  f r o m  che s o i ~ t i i e r u  F.ound<?ry to tile edge  of 
e l  i ~ i e  aumped ' s e d i m e ~ i t  . Tine d e p t h  of t i le durliped 

s e d i m e n t  was 7ic;i:ured w i t h  a  g r a d u a t e d  p robe  ;it 5-m 
i n t e r v a l s  a l o n g  e a c h  of t h e  t r a i l s e c t s .  i n  a d d i t i o n ,  
lii permanent  m a r k e r s  were r n r ~ d o r ~ l y  pos i t io t !ed  ;I: t h e  
exper lmee t i iL  a r e a  on March 10, 1982, t o  a s s i s t  i r i  

moaitcjrltng changes  i l  t h e  d i ~ n p e d  s e d i m e n t  i ~ r o i i  l c  . 
E:ir,h insrkvr  c o n s i s L e d  of a tree-vy i r o n  basti p l a t e  
resting on  "ie o r i g i n a l  s i i b s t r a t  e ,  w j r i i  at: ;it taci iad 
p l a s t i c  m e t e r  s t i c k  prc,triri:',ng vcr i  icn: l:f t i irotigh 
t h e  dumped s e d i r i r i ~ o .  'Pi,iis, d i v e r s  cc,r~!d d i r e c t l y  
a s s e s s  sed i inen t  d e p t h  a t  a marker  bf rending t.?lii 
:netex--s t ick s c a l e  ;I?- clie e r d i i n ~ i l L - b ~ j t e r  L e t e r f i i c e .  
lZoi.;ever, v a i ~ d a l s  rerrovod L i i t ?  rrtr7ner.s from tilt> a r e a  
be tween  Marcir tirid . Ju ly  1382. 

A crimptiter P r c > S t ' ~ I ~ 3  was t ~ s e j  L O  i~ I i i b t r n c e  
cliic t c p o g r a p h y  of t t i c  dilmped a ~ d 2 m c i ; t  f rom "LIC 
t r , z a s e c t  d a r a .  

A predump b i o t i c  srrr\iey of botli t:ic 
e x i ' e r i m e n t a l  and r o n t r o l  a r r a s  was cfscdiicreii di i r i t ig  
d a y l f g t i t  h o u r s  on F e b r u a r y  3 ,  1982. A 5-rn t r a a s c r t  
l i n e  w a s  rairdomiy Laid o u t  a lor ig tire bottorrr and i-wo 
SCllilA d i v e r s  s e a r c i t e d  a  1-m wide s t r i p  Ear l o b s t e r s  
arrd c r a b s  on e a c h  s i d e  of :he F i r ~ c . .  L o b s t e r s  and 
c r i b s  t h a t  couLr3 be cap t i i r ed  were hrotigiit  t o  e  
silppport hoar or? r::c s t i r f a c e  f o r  s p e c i e s  i d e v ~ i l f f i -  
ca".on and ineosiiretnent. Ke ;lilter%i.ied 1 .obs te r  s i z e  
by a e a s a r l n g  c a r a p a c e  Lsogtll (Ct) Zroia l i ~ c  p o s t e r i o r  
e d g e  of a n  e y e  s o c k e t  t o  rile p o s t e r i o r  edge of  t'le 

c a r a p a c e  p a r a l l e l  to t h e  iong i twdt . - . a  i a x i s .  Crab  
s i z e  was d e t e r m i n e d  hy rreasiiri:ig t h e  carapace width 
(CV) be tween  t h e  t i p a  of t h e  d i s t a l  marg i~ ta ;  t e e t h .  
The2 sex o f  e a c h  a n i m a l  was a l s o  r e c o r d e d .  Captt1rc.d 
a r l m a l s  were r e l e a s e d  i n  t l i e i r  home a r e a  i~x:~ed;at1?1:~ 
at Cer r e c o r d i n g s  -acre e i : rnp i~ ted .  L o b s t e r s  sild c r a b s  
t l r i ~ t  d1ver.s l o c a t e d  an a t r a n s e c i  h u t  faf ier!  t o  
c a p c u r e  were no ted  f o r  i r l ~ l l i ~ i l i l  i n  e s t  i ~ n a t e s  31) 

d e a s l t y .  F u r t i t e r  b i o t i c  s t i rveys  in  t l ~ c  e x p e r l r o e i t r ~ l  
and  c o n t r o l  a r e a s  were c o n i i r ~ c t t d  drir ' ing d a y l i ~ h r  
'rroiirs an t h e  s a w  d a L r o  a s  LIic: topographic:  S t i rveyf .  
A t o t a l  of  93, IO-ni' :ran.;tct.; were q;irnp?el I: t i le 
s r d y  p e r i o d  F e b r u a r y  3 ,  198%-:!arcii 21, 1581. i r i  
i i ~ I d i t i u n ~  n~acrofiiiinii end ani.t-oi?or-: presilile it csacb. 
a r e a  were r e c e r d e 4  by d i - ~ i i r s  :rc*ir i c i t i o u e i y  s e a r c i ;  i ni; 
t h e  bot tom along reridom :i;itirs on each  samplir ig  
crev-as:on. 

The 200 m3 sf sedisacrit di~r,;p.-d crit.0 the  
e x p e r i m e n t a l  a r c n  l i a  )!arch 1982 were s:rbjr.cr- t o  
c o r i s i d e r a b l e  f l u x ,  i l k e l y  from 5!-9r111 and t i d a l l y -  
ir-iduceci w a t e r  movor?eiits, i n  c o n s e q u e n c e ,  suhsttrriitr 
s m o t h e r a d  by "-lie i n i t i a l  drrmping was s u b s e t ~ r i e n t i y  
uncovered  atid cor ive rse?y ,  s i r b s c r a t e  n r i g t r ~ u i i y  
missed  became s m o t h e r e d .  The s u b i t r a i n  c o v e r e d  l i j  

d ~ ~ i i p e d  s e d i m e n t  w i t h i n  tile ercperi;aer:tal a r e a  was 
e s t i m a t e d  t o  be A 9 0 ,  36.0, ? 7 0 ,  150, and &SH rn2 ;r; 

3 ~ ~ ; ~ ~ ~ @ ~ :  A s u r f a c e  gene r a t  i o n  program fr,r 
r e p r e s e n t i n g  i ~ o s u i ~ i f o r r n  three-dirnerision;>?i d a t a  
G.A.P ,  B lack  (J98:),  R i o l o g i ~ a l  S t a t i o n ,  
S t  . Andrews , Kew 3rriii-nswick. 



!$archi, J u l y ,  August 1982, :]!id i:ebru;iry ,:ild !+arch 
1983, r e s p e c t i v e 1 . y .  Tiif maxiniurn dep t l i  of  ti^^? dumped 
sedit:;ei?t d e c r e a s e d  from 0.60 m i n  i.:arcli 1982 t o  0 . 2 1  
m ( J u l y  1982) t o  0.1: m (Augtist 19821, i n c r e a s e d  to  
0.35 m ( F e b r u a r y  1983) a n d  t h e n  d e c r e a s e d  t o  0 .24  m 
(March ! $63).  Changes i n  t i le  d i s t r i b u t i c i n  aild 
p r o f i l e  of t h e  sed imenc  o v e r  rile cor i r se  of t i e  s t u d y  
a r e  sliown i n  F i g .  2 .  bet wee:^ t h e  March '10, i982, 
a n d  t i l e  J t r l y  7 ,  1982, s u r v e y s  the esiirface of t h e  
dumped sei!imer;t changed wieli t h e  o r i g i n a l  g r a y -  
c o l o r e d  m a t e r i a l  becoicing c i v e r e d  hy a t h i n  l a y e r  of 
f i n e  b rownish  s i l t .  SCUBA d i v e r s  o b s e r v e d  ti-rat t h e  
s i l t  was a t s o  d e p o s i t e d  oil m a c r o a l g a e  and i i t b s t r a t e s  
i i i  s h a i  low a r e a s  un touched  by t h e  dtrmpiiig. 

The rnacrof,?*lnri and r c a c r o f l a r a  p r e s e n t  ciis t h e  
r o i r t r o l  a r e a ,  h a r d  bo t tom,  and drimped s e d i m e n t  
portions of tile i -xpcr i i ceo ta l  are23 o v e r  Lire s i x  
s,?mpi i;ig o < : r n s i c n s  :+re si?own i n  Taki?cx  I .  G e r i c r ~ l l y ,  
wr i ou ; i  tile macriifauri;i on t h e  con:.rol a r e a  and h a r d  
b o t t o m  cl r.ire e x p e r i m e n t a l  a r e a  to be s i m i i . a r .  
ZIowevrl", ;n; icrofaunal  a-,d m a c r o f l o r a l  d i v e r s i t y  
a p p e a r e d  cc:rs i d e r l b i  y a t  tei:u;+tetl on t h e  driraped 
sed i~ner r l - .  The g r e e n  s e a  u r c i r i n ,  . S t r o n g y l o c e n t r o t u s  - -- -- - 

dreil"oail",icsis, s r l l~ l j ec t  i v e l y  asses.;c.d a s  tile . - - - - - .- 
d ~ m i n e i i t  e;ii:aii:?al o r g a n i s m  i n  t e r m s  <,f nirmbers and 
i.io~nasn h c f o r e  L k c  du-i;iicg, di:;nppenreiI e n t i r e l y  and 
was rrp?,?6:ed a s  (loirifiiarir by tiit. s t  a r f  lals, - i i s t e r i a s  
v i , t g ; i r i s ,  riiroil:~iiurit tile pi;s:-c"iirfi;> incr-ti e ~ r i n g  p e r i o d .  
--. -- - - 

Oti ie r  r e a ~ r . ~ f a u . - t ~ i  ? h a t  disapirrar i ;d  ino i i rded  t r tol loscs ,  
po:gi:i~tietes :rnd c.ri;staccai-ts f r e q u e n t l y  e n c o u n t e r e d  
i n  t h e  r~ati:r.iI 2iet.3 of c r a b s  and L o b s t e r s  ( S c a r r a t t  
and  'owe 1 4 7 2 ;  S c a r r a t t  1980; E l n e r  1481). 
Excep t  ing . Agarcai - - -. - s p . ,  which a d h e r e d  t o  b o u l d e r s  
j i r o t r ~ i d i n g  tiiroligli tiic! s h a l l o - ~ ;  l a y e r  of sediment: a t  . .- 
t h e  p c r i p i i e r y  oi ril:r dizrnp r n  h e b r u a r y  and ?.larch 
? 983, no a!aeronl::ae were found on t h e  <I*rirr2ed 
s e d i m e n t  : i e s i i i t e  t h e i r  p r e s e n c e  I n  t h e  predumr-p 
s t i r v e y  and c ~ > n t i r i i ~ o d  p r e s e n c e  on t h e  r e m a i n i n g  h a r d  
? i~ t t :>z t ,  %ir : i lar iyl  :+trridium s e r n i l e ,  ~ a s e d e n t a r y  
r i > , ~ S e : ~ : e r a r e  !:resen: t:-: ~ I r e  .~:imp fro;~ t h e  : i r s r  
s a m p l i n g  oi:~..~ard.;, uzis l o c a t e d  exciai:ivei.y on - 
9 - r  I : .  Srrcciniim - - u n d a t u ~ n ,  -. Cancer  s p . ,  
P a g u r h s  s p . ,  i. v r t t g a r l  s an81 0p l i "uphoi i s  a c l i 1 e a t a  
.- - .- - - -. -. -- -- 
were  t h e  3 t 1 1 7 ~ -  ~ a c r o f i l i : ~ : a  - j r ese i l t  06 ~ i l l ~  h a r d  bo t tom 
to i_-tir;icle ri?*~: d u i ~ p e d  iedi.iie17r p r o p e r .  The s o l e  
:-ii>sr_ei- :n t t r ?  dt17;p was found oi. i t s  e x t r e m e  e d g e .  
lurnst - . i;.r i i e r o s ,  a g a s t r ~ ~ j i o d ,  arid -- P s c u d o p l e u r o n e c t e s  
c : n e r l c a n u s ,  tile winicr f l o u n d e r ,  were no tewor thy  i n  . - - -- 
r?:at thcy wci-.> round ~lily on t h e  c?ri,nped s e d i i n e n t .  
Iri gei'ier-I! ; wi t:r t h e  e x c e p t  i o n  of !he super i s ion  
I < z e J e r s  XI. .er!f?e and 0. a c ~ i l e a t , a ,  :nost xlarroEauna . - . . . . .. . - . .- 
E?,ind :,i? t i~? !  ~itz.,ipe:i scdi 'ner i l  i n  the e n ~ ; e r ' i m e n i a l  
arc-a i-i>ei.i !.,itre kcen  t r i i i i s l e i ~ t s  i n  sr ,arch of Food 
i:ati?e:r ttiai: i - e r l d e ? t s .  

' h e  .ae,~.ari s i z e  r a n g e  of  l o b s t e r s  and foirr 
c r a b  .;;iecles :ja"splild r ? r  tire a r e a s  o v e r  t i m e  a r e  
si lowr? ii? T a b l e s  2-h. T h e r e  was 110 s t a t i s C t c a l  
d i f f a r r ; ; c e  ( t - t f R t  1 > 0,011 botwet;n tile m a n  s i z e s  

- 
o f  l o b ~ i r ~ i r s  Prom t h e  e x p o r i i n e n t a l  a r e a  and tile 
:-onLr<:: are;% 1": t h e  preduinp s u r v e y .  S i i nLLax iy ,  f o r  
,in!: :;irb.;eqiiixi:t ir,:mpllng o c c a s i o i i  f o i i o u i n g  ciiimping, 
ttieri.  were rio s t a t i s t i c a l  d i f f e r e ? c e s  ( i - t e s t ,  - p  
' i . B l  1 betwccri ;iieari l o b s t e r  s i z e s  froin tile two a r e a s .  
The mean s i z e  of r o c k  c r a b s ,  Cancer  i r r o r a t u s ,  d i d  -- -. - - -- - 
o a t  d i f f e r  s i g n i f i c a n t l y  be tween  a r r a s  ( o r  ally giver1 
" ,  ,,irnpii-ig i n  I982 ( t - t e s t ,  p > O . R 1 ) .  i iowever ,  i n  

F e b r u a r y  1983, r o c k  c r , ibs  from tlie c o n t r o l  a r e a  were 
s i g ~ - i i i i ~ a n r l y  i : ~ r g e r  ( : - t e s t ,  - p < 0.01) thein t i lose  
Irom trio :t:ird b o t t o m  o f  ti-re exper i inen t ; i i  :ire:r: no 
r o c k  c r a b s  M ~ L T ; ~  Iljurld oii tile i!rirnpcd si:diinriit .  I n  
Yarch  19883, r o c k  cr:!bs Cotitid ori t h e  iiri~ip were 
s i g r r i f i c a n t 1 . y  i - ~ r i g e r  ( t - t e s t )  .- p < 0.01) t h a n  t h o s e  
on e i t h e r  tire c o r i t r o l  a r e a  o r  tire h a r d  bo t tom of t h e  

exper i inen ta l .  a r e a ,  Ttiere was no s t a t i s t i c a l  
d i f f e r e n c e  ( t - t e s t  , p  > 0.01 ) bets-ern mean s l z e s  of  - 
r o c k  c r a b s  from &lie two hard bottorns i n  Yarcil 1983. 
T h e  r e a s o n  f o r  t h e  d i f f e r e n c e s  i n  rrean rock  e r a b  
s i z e  i n  F e b r u a r y  and ).fare11 1983 is u n c l e a r .  
O v e r a l l ,  ma le : female  r a t i o s  were U*53:1 and 1:O.Yb 
f o r  l o b s t e r s  and r o c k  c r a b s ,  r e s p e c t i v e l y .  
S t a t i s t i c a l  a n a l y s e s  on mean s i z e s  of joirah c r a b ,  
Cancer  b o r e a l i s ,  g r e e n  c r a b ,  C a r c i n u s  maenas ,  o r  - - - -- - -. - . . . - 
t o a d  c r a b ,  Hyas e o a r c t a t c s ,  were not  performed - . -- -. 
b e c a u s e  of t h e  s m a l l  sample s i z e s  i n v o l v e d .  

P r i o r  t o  t h e  dumping, t h e  d e n s i t i e s  of L o b s t e r s  
on  t h e  e x p e r i m e n t a l  and c o n t r o l  a r e a s  were 
0.  "/in2 and 0 , 0 7 / : n Z ,  r e s p e c t i  ve1.p. S u b s e q u e n t l y ,  
e x c e p t  f o r  a  s i n g l e  l o b s r c r  foilnd 5.1 t h e  f i r s t  
s u r v e y  f o l l o w i n g  duniping, no l o b s t e r s  x e r c  l o c a t e d  
on  t i le  dumped s e d i m e n t  ( T a b l e  7 j .  L o b s t e r s  were i:o: 

Eorind on tire h a r d  boteorn o f  tile c ~ x i , f ~ r i m e n t a i  a r i a s  
i r ? i t i l  August  1982; a f t e r w a r d s ,  d e n s i t i e s  c l o s e l y  
m i r r o r e d  t h o s e  of tile c o n t r o l  a r e a .  S e p a r a t e  
predurop d e n s i t i e s  of rock  c r a b  and jonah c r a b  a r e  
u n a v a i l a b l e  a s  t h e s e  s p e c i e s  were c l a s s i f i e d  o n l y  t o  
gc'irua. Rock c r a b s  were r a r e  on t h e  duriped sedi:neiit 
coinpared t o  bo th  tire c o n t r a 1  a r i io  and !i;ird biittotn of 
t h e  e x p e r i m e n t a l  a r e a  th roug l iou t  [.lie s t u d y  peviric? 
( T a b l e  I ) .  S i m i l a r l y ,  jnaah  c r a b  d e n s i t i e s ,  
a l t h o u g h  lower t i ~ a i i  t i ~ o s e  f o r  tire rock  c r a b ,  were 
inuch reduced oii t!ie dump ct>inpared l o  t h e  ha rd  
b o t t o m s  ( T a b l e  7 ) .  I n  gei l ihral ,  d c : l s i t i e s  of Cancer  . 
c r a b s  on t h e  h a r d  bot tom o e h e  e x p e r i i n e n t a l  a r e a  
w e r e  h i g h e r  t h a n  on t h e  c i ~ i i t r o l  a r e a .  However, 
g i v e n  t h a t  ;;redump d e n s i t i e s  of Cancer  c r a b s  were 

A- 

a l s o  h i g h e r  nn t h e  e x p e r i m e n t a l  a r e a  t h a n  on t h e  
c o n t r o l  a r e a ,  more f u n d a m e n t a l  e c o l o g i c a l  f a c t o r s  
t h a n  an i n d i r e c t  impact  of t h e  dumping may accciiint 
t o r  t h e  d i f f e r e n c e s  i n  Cancer  d e n s i t i e s  between t h e  -- 
h a r d  b o t t n m s .  3 0 t h  g r e e n  c r a b s  arid toad  c r a b s  were 
found  o n l y  on h a r d  bot tom ( T n b i e  5,h). F i g u r e  3 
i l l u s t r a t e s  t h e  l o b s t e r ,  r o c k  c r a b  ant? :'ionah c r e b  
d e n s i t y  p a t t e r n s  o v e r  tlie s t u d y  p e r i o d  a n d ,  
n o t w i t h s t a n d i n g  t h e  v a r i a b i l i t y ,  r e i i e c t s  t h e  
p r o l o n g e d  d e p r e s s i v e  Linpact of t h e  dumping oil tiie 
d e n s i t y  of t h e s e  decapods .  

The r a n g e  of l o b s t e r  d e r i s l t i e s  i n  our  s t u d y  are 
comparab le  w.Lr_il e s t i i a a t e s  For Kova S c o t i a ,  rile 
Nort i rumherland f t r a i  i and Rhode 1sla:rd b u t  f a i l  
bcloki t i r a t  g i v e n  f o r  t i le  n i ~ b s t r a t e  s u p p o r t i : ~ i :  t h e  
g r e a t e s t  c o n c e n t r a t i o n s  of j i r v e n i i a  and a d i i l t  
L o b s t e r s  i n  t h e  Gul f  of !.kine ( T a b l e  8 ) .  The 
d e n s i t i . e s  of rock  c r a b  on hard  hottoiris i n  oiir s t u d y  
w e r e ,  g e n e r a l l y ,  h i g h e r  t h a n  ctise feund i n  r. i;ur;rr>y 
o i  tire Aort i iumberland S t r a i t  bu t  le!i'> t h a n  rire 
e s t i m a t e d  r o c k  c r a b  d e n s i t y  i n  a k e l p  ~ e d  off 
Ca! ].ahan I s l a n d ,  Nova S c o t  is ( T a b l e  9 ) .  

We b e l i e v e  Chat t h e  d e a r t h  of l o b s t e r s  on i F l t '  

duriip was most l i k e l y  drrc? t o  t h e  l a c k  of s o i  cable 
s i i r l t e r  a f f o r d e d  bjr t h e  s o f t  scd i inen t .  S h r i i e r  is 
f a c i l i t a t e d  by t h e  p r e s e n c e  of ernbedded s t o n e s ,  
over l .y lng  r o c k s ,  g r a v e l  o r  o t h e r  s o l i d  o b j e c t s  f o r  
l o b s t e r s  t o  r;se a s  " h i d e s "  o r  a s  s u ; i p o r t i ? g  
s t r u c t u r e s  f o r  t h e i r  t u n ~ r e i s  j B e r r l l  1 anti S t e w a r t  
1971; Cooper and Uzmann 1980; P o t t i e  and E!rwr 
1982) .  Althoiigh e a r l y - s t a g e  j i ~ v e n l  i e  l o b s t e r s  a r e  
a d e p t  a t  t u n n e l l i n g  i n t o  c o h e s i v e  irttid ( B e r r i l l  and 
S t e w a r t  19733, t h e  d e n s i t y  of l o b s t e r s  i n  mud 
s u b s t r a t e s  w i t h o u t  s u r f a c e  o b j e c t s  t e n d s  t o  be 
r e l a t i v e l y  low (Cobb 1971; Cooper  and Uzmann L 9 1 7 ) .  
The a b s e n c e  of l o b s t e r - s  on tile lrarii bot tom of tiie 
e x p e r i m e n t a l  a r e a  o v e r  i l ~ e  f i r s t  two p o s t d t ~ ~ ~ ~  
s i i r v e y s ,  d e s p i t e  tire p r e s e n c e  of a p i ~ a r e i r r l y  s u t t a b i i l  
s h e l t e r s ,  s u g g e s t s  t h a t  t h e  d u ~ p i n g  a f f e c t e d  
l o b s t e r s  n o t  o n l y  0x1 t h e  a c t u a l  bo t tom s ~ o t h c r e d  bu t  
a l s o  on t i le  a d j a c e n t  bot tors .  



CONCLUSIONS 

The zovewent of d redge  s p o i l s  th roughout  t h e  
s t u d y  i u g g e s c s  t h a t  duaping  c a n  have a  m u l t i p l e  
impact  on a  s e r i e s  of a d j a c s n t  h a b i t a t s  over  t i m e ,  
t h e  irr-pact of t h e  o r ~ g ~ n a l  s p o i l  m a t e r r a l  bt-ln,: 
m a g n i f i e d  li ~t 1s s u b s e q e e n t l y  r e d e p o s r t e ?  by t i d a l  
c u r r e n t s .  Our s t u d y  d e m o n s t r a z e s  t h a t  hard-bottom 
a s s e m b l a g e s  t h a t  become smotiiered by s p o i l  from 
dumpirzg can s t i f f e r  d r a s t i c  macrofai inal  and 
m a c r o f l o r a l  changes .  For tile 1 2  me f o i l o w i n g  
dumping, most i n v a s i v e  macrofauna were e i t h e r  
s e d e n t a r y  and c o n s t r a i n e d  t o  s e t t l e m e n t  on exposed 
b o u l d e r s  above t h e  s p o i l ,  o r  e r r a n t  s p e c i e s .  
L o b s t e r s  and f o u r  c r a b  s p e c i e s  p r e s e n t  on t h e  h a r d  
bo t toms were a b s e n t  o r  r e l a t i v e l y  s c a r c e  on t h e  
drimped sediinent .  h'e s u g g e s t  t h a t  l o b s t e r s  and c r a b s  
s u r v i v i n g  t h e  a c t u a l  dumping moved away a s  s h e l t e r  
was d e s t r o y e d  arzi p rey  a t ~ a l i a b i i i  t y  reduced .  Cancer 
c r a b s ,  g r e e n  c r a b s  and l o b s t e r s  a r e  know11 t o  o v e r l a p  
i n  t h e i r  n a t u r a l  d i e t  and h a b i t a t  r e q u i r e u e n t n  
(Cooper and Uzmann 1980; ELner 1481). Thus,  t h e  
reinoval of s h e l t e r  and prey  c o u l d  i r ~ r t i i c r  i n c r e a s e  
i n t e r -  and i n t r a s p e c l e s  c o m p e t i t i o n  amorlgst l o b s t e r s  
and  c r a b s  i n  I tnbiLats  where such  r e s o u r c e s  a r e  
l i m i t e d *  A l a c k  of s u i t a b l e  s h e l t e r  could  r e s u l t  i n  
l o b s t e r s  becoming n o r e  s u l r s e r a b i e  t o  p r e d a t o r s  and 
s u f f e r i n g  a  r i - s e  in m o r t a l i t y .  I n  a d d i t i o n ,  
L o b s t e r s  could  e x h i b i t  a  d e c r e a s e d  growth r a t e  from 
reduced  food i n t a k e ,  due  t o  d e c r e a s e d  a v a i l a b i l i t y  
o f  s u i t a b l e  prey  ( A i i c e n  1980) and  from crowding due  
t o  s p a t i a l  co inpe t i t io i i  (Cobb and Tamm 1974; S t e w a r t  
and S q u i r e s  1968). S t u d i e s  by S c a r r a t t  (1968) f o r  
H .  a m e r i r a n u s  and Howard (1980) f o r  E. Rammarus have - - 
s u g g e s t e d  t h a t  a s c a r c i t y  of s u i t a b l e  h a b i t a t  may 
l i m i t  lobster d i s t r i b u t i o n  and abundance;  i f  such  is 
t h e  g e n e r a l  c a s e ,  r e d u c t i o n  of e x i s t i n g  l o b s t e r  
h a b i t a t s  by ocean-dumping p r a c t i c e s  can o n l y  
e x a c e r b a t e  the s i t u a t  tori T11e v a r i o u s  p o s t u l n t e d  
e f f e c t s  of ocean dumping on s r ibsequent  r e c r u i t m e n t  
i n t o  t h e  l o b s t e r  f i a i r e r y  a r e  .;:imrnariaed i n  F i g .  4 .  

I n  sunmar;$, w h i l e  d r e d g i n g  i s  v i t a l  t o  t h e  
econc i~a ica l  o p e r a t i o n  of most por t s  i n  the Canadian 
Mar i t ime Pr . , i i i !~ces ,  o u r  strady f i ~ d i c a t e s  t h a t  s p o i l s  
?'horrlri not he rl.i?rped e i t h e r  d d i r e  ctly o n t o  j u v e n i l e  
l o b s t e r  l i i ib i ta t  or o n t o  s i t e s  from which ilie s p o i l s  
may becone t r n i i s p o r t e d  otrto such i m b i t a t .  Surveys  
t o  ~ n o : ~ l t u r  t h e  dynamics of :'?e dumped s e d i n r n t  and 
the s u c c e s s i o n  of s p e c i e s  i n  t h e  F e r g u s o n ' s  Cove 
:., xpcrlrnentail a r e a  a r e  iieing c o i l t i n r ~ e d  . 

We tlla-ik t h e  Richard  I.i, Welsford Research  Group 
L t d .  f o r  s i t e  s c l e c t i o r . ,  predlinp s u r v e y s  and f o r  
perfori i i ing t h e  e x p e r i m e n t a l  dumping. M. B a t t e n ,  
L.V, C o l p i t t s ,  X 1 . t .  E L t e r ,  C. MacTavi.sh arid D.A. 
kobichauc! a s s i s t e d  i n  SCUEA div i r rg .  Dr.;. >i..J. 
Dailswell, J-T:. Neilsoi; ,  D . J .  W i i d i s h  aad M r .  H.H.V. 
iiord provided  c o i i s t r u c t i v e  r : r i t i c l s rn  of  e a r l i e r  
d r a f t s  of t h e  incti~uscrfpt . i n i t i a l  r e s e a r c h  fundlng  
was provided  by t h e  R e g i o n a l  Ocean Dumping a d v i s o r y  
Coami t tee .  
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T a b l e  1 .  S p e c i e s  of i?acrofaun,t and m c r o f l o r e  p r e s e n t  on t h e  e x p e r l s e i l t a l  q r r a  and  r r r n t r o l  
a r e a  J u r i n g  r n e  p e r i o d  F e b r u a r ,  1982-Yareh 1983. 

E x p e r i m e n t a l  a r e a  - --- - .. 
S p e c l e s  Hard bottom Dumped sedimen L : ;on t ro l  are:% 

A 1  ?ae 
= b 

Agarurn s p .  
C o r a l l  i n a  s p .  
d e s m e r e s t i a  sp. - 
Fucus sp. --- 
1,arnj n a r i a  s p .  
: ~ d  S p l  ---- 

Ant i l oza  
:sfel r i d i u m  s e n i l e  ---- - - - - . -- --- 

Xmphi.ncura 
i s c h n o c h i t o n  r u b e r  -.-. -- -- -. - 

!;astrojioda 
A-coiaea t e s t i i d i n a l i s  . - ----- 
Kurcinum u n d a t u m  - - - - - -- 
C r e p i d u l a  - f o r n i c a t a  - 
L i t t o r i n a  -- i i t t o r e a  
w n a t i a  h e r o s  - -- - -- - 

I I; L L i  I V V V I  1 I L  Lit i l ' v  "I 
i II t i !  LV V V I  L I  I Z I   it^ v VI 1 1 1  [V V V ~  
I I1 111 i V  V V: I 11 111 EV V V I  
i 11 I I l  I V  V V L  I i i  L i t  I V Y  VI 

ij t; 

P o I ~ c I ~ H P ~ ~  
I sep idor io tus  squarnatus - -- 
f i e r e i s  sp. --- - - -. -. 

I L L  i l i  IV V Y L  
II IF I ZV V Vi 

C r i i s t a c e s  
Yiolanus b n l a n n l d e s  - - - - . - -.- - -- 
Cancer  b o r e a l i s  

~ 

Cancer  i r r o r a t u s  

II i l l  lii V ill 1 i 111 it' V 71 
11: IV v v r  i i i  LI! fl V1 

Ii 111 i V  V V Z  111 TV V '41 I i  i l i  LV V V L  
~ i i  Y V I  LV  

t 1 v : ~ v i  1: i i l  Iii 1%: !,'I 
v VI 

L T I  l l i  IV V VI L i  ! i l  IV V V I  j l  i i [  !i: v ~1 

, , . ch ino idea  
: ; t r o n g y l o c e n t r o r u s  d r o e b a c h i e n s i s  i I1 ILL L V  V t j l  -- - - -. -. - .- -- --- 1 l i  i l l  I$ V V I  

: ie lnch i  i 
R a j a  s t > -  

Note: P e r i o d  I = F e b r u a r y  3, i'382, 4 wk he fo re  d u n p i n g ;  
Z i  = March 10, 1982, 1 wk a f ' i ix r  duinpiilg; 
3 1  = J u l y  7 ,  1482, 1 7  wk a f t e r  dumping; 
I:' = August 25, 1982, 2 4  wk n r t e r  dumping; 
V = F e b r u a r y  ? 9, 141?3, 50 i&. s f  t e r  dumping; 
VI = ."iarct~ 2 1 ,  1983 ,  55 w k  a l t e r  dumping. 



T:ible 2 .  S i z e  (CL) c h a r a c t e r i s t i c s  of ii. a m e r i c a n u s  sampled ( a n i m a l ;  loc;$ted hiit n o t  - ~ 

measured  a r e  n o t  i n c l ~ l d e d )  ( s e e  T a h i e  1 for key EX) d a t e  syn!biiIs). 

t x p e r l m e n t a l  a r e L $  - - - - . - --- - - - - -- - - - --- - -- - - - - - 
Hard b o t t o m  Dumped s e d  ment - - - - - - - -- - C o n t r o l  a r e a  - - -- - - -. - - 

Mean Mea 11 !4e;in 
P e r i o d  N (mm) " S E  Xange N (am) + S E  Kange N (mm) - t SE Kange 

Tablr, 3. S i z r i  (CW) c h a r a c t e r i s t i c s  o f  9 .  i r r o r a t u s  ~ sainpliid jariin:i?.s. 1oc;iteii h i i t  ~io; 
m-2,i.skiretl are  not i n c l i l d e d )  ( S I ~ C I  Table ~- . . f r i r  key t o  d a t e  s y m b o l s ) .  

E x p e r r m e n t a l  a r e a  - - - - - - - - --- - - - -- - - - - - - 
h a r d  b o t t o m  _ _ - . - - - - - - - Dumped s e d i m e n t  --- -- C o n t r o l  a r e a  - - - - -- - - - - - - - - 

ties t-i Ffea n Ye;r11 
P e r i o d  N (mw) 2 517 Range ?i ( u m j  . + . SE Range U (mm) i SE Rangi. - 

L - Cancer  s a m p l e s  iiiit d i i l e r e i i t i a t e d  t o  spec i e s  - 
1 : 4 47.8 8. I 2b-55 0 - - - 4 51.5 3.8 44-61 

i l l  5 65.8 6 . 3  36-78 2 22.0 3.0 19-25 4 55.3 7 . 5  33-65 
i',l L1 h 7 . 3  6. 5 13-99 i 76.0 - 76 10 6 6 . f j  3.6 49-83 

2 2  36.4 2.8 18-65 0 - - - 9 4 2 . 9  5.8  25-78 
1 22 4 1 . 1  3.4 2 i -79  b 61 .1  2 . 8  54-74 21 4d.7 3.6 18-73 

Table  4 .  S i z e  (CLJ) c h a r a c t e r i s t i c s  of C .  b o r e a l i s  sampled  ( a n i m a l s  l o c a t e d  b u t  not 
me:~sured  a r c  no t  i r rc iuded)  ( s e e  T a b l e  1-for key to d a t e  s y m b o l s ) .  

C x p e r l m e n t a l  area . -- - - -- -- - - - - - -- - -- --- - - - - 
Hard b o t t o m  D ~ n p e d  s e d i m e n t  - - -- - -- - -- -- - - - 

Mean Mean 
(nvi) - t SE Range F4 (mm) -. + S E  Range 

C o n t r o l  a r e a  
~ --- - - - .- - - - 

Xc;in 
t$ (PIE) -k:iF: l<at~$;e - 

- Cancer  sample -  noc d i f f e r e n t i a t e d  t o  s p c c i e s  - 
0  - - - ! 61.0 - - 
8 42 .5  9.6 18-106 ! 15.0 - - 
L 107.0 - 107 U - - - 
i 5 2 . 0  - 52 0 - - - 
5 80.6 9.2 16-IOG 0 - - - 



Table 5. S i z e  (CW) c h a r a c t e r i s t i c s  of 5. maenas sampled (animals  Located but no& 
measured are not inc luded)  ( s e e  Table 1 f o r  key to  d a t e  symbols). 

E x p e r i m e n t a l  a r e ?  - - - -- - - - - - - - -- ------- 
Hard bot tom-_ - - - - - -- - - - - - - Orimped sediment - - -- - - -- - -- --A - Control a r e a  - . - - . - - - 

Mean Ne,in Yea n 
Per iod N (mm) 5 ST, Range F: (mmj  -!- SE Range Y (nm)  f ST, K a n g ~  - - 

Table 6 .  S i z e  (CM) c h a r a c t e r i s t i c s  of E. c o a r c t a t u s  sampled (animals  located  but nut 
measured a r e  not i n c l u d e d )  (see Table  1 f o r  key t o  d a t e  symbols).  

Experimental  area - - -- -- -- -- ---- 
-- -- Hard bottom Dumped sediment Control  a r e a  - -- -- - - - 

Nean Mert n Mean 
Per iod N (nun) 2 SE Range N (am) + SE Range N (mm) 2 SE Range 





T a b l e  8. I:stlmates o f  density j r ~ o . / a . ~ )  of  i t .  - - nrnericanus . . .- -- . in inshore iire:ii :ali)iii; f l i t *  it-~rtjlwi~sttlrn 
Atlantic coast. 

Samp l i fig i i ~ a r i C L  

M O I I  th Ariizi Typo i r C  bot~c;nn rne t Iiod So. in  (wm) iourt:e 

I .  Yorii~itiabt?rlalid slat ht:d r,ici; Ficiulder- :SCXtliA 0.007; 3.1 I $ 9 . 7  Sc;?rr'~tt (1'973) 
S t r : + i  t rock. srii,str;.lle 

Gulf , j L  Sandy snbst r d t r  w l  ti! - 1 , 2 i  40.10 Cooper and !k,r!aiio 
%la i no o v e r l y i : ~ g  f t i i t  tenec;i rocks ( 1  980) 

.lul y Xhode IS. Rocky b o ~ r i i m ;  Yud-shell! 0. i i i ;  U. i h  - Cobb j i 9 7 1 )  
rock 

'4:3r::!l iergusm~ s Duniprd sedinteni 0.03 63.0 B r e s e n r  study 
Cove, N.S. 

Feh.- Prrgasri~?'s Br::ilders, cobbles on s:ii-id- " 0-0.24 44-2 Prutsoiit st:idy 
rt:h Cove, X.S. clay base (hard bottom, 

experlrcei-il,il area) 

F e b ?  I~cr~grsii'l' s Boulders, c o b b l e s  on sand- ~' 0-0.18 6 . 9  Present stud?- 
'!arc.':> C:nve, N . S .  c l a y  b a s e  (control area) 

'I.ni,;e 0. i'st i-iai r.9 of dei~silt y (nu. i l l P )  of -~ 6. irroratus i t 7  vilriotis i:~s/iort" :ICISRS i l i i r l g  t!ic : I I ) ~ L ~ I W C S C ~ ~ ~ ~  
A: 1 ' i i l t  i # ,  <,<>-l';t ~ 

J , d h y - ~ ; c ! p t  ~ la\>;irx Is., k S .  K e l p  lied Traps 0.50 > t i  .U~rurninnnd-Davi s e t  
UII b e d r o c k  a?. ( i Y R 2 )  

;,!a r(: 11.- IVcr.gtisori Ys Cove, N .  S .  r o d  s I SCtJf?A 0-0. 10 58. \ irrs:+crit s t t i i i y  
!.!'! r p  

rcil.- !'cr~its(:i~'~ Cove, N.S. ii,,ulders, cohi;li+s " 3 - 0 5  4 6 , 6  i>rt~sta:lt s t u d y  

?fi;iccir on i::iwi-clay base 
(ilarii bottom, 
~:xpvri~oerr:aI . irca) 

Warr.!r- 1:ergtison's Cove, N.S. iloirl4ers, cobbles " 0.07-0.35 48.5 Present study 
ilarrli o i i  :;;i:td-cl ay b ~ s e  

(reirntroi area) 



,- . . I .  L ,  i.or::ition:: of t,xiieri:nei~L,;l a r e a ,  con:rol ar:r;i and source  of (lump sedimc~n:. 



Original 
erd Bottom 

Fig. 2 .  Topngriphir ei:;ir~gc*; of t i l t -  diimped 5edimi.rtt - i t> i h c  ~ ~ x j r i ~ r i ~ n ~ ~ ; i i : i l  
:it-<ia o v e r  tlre s t u d y  p e r i o d .  
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