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ABSTRACT 

Sharp, G , J ,  and D , L ,  Roddlck,  1982, C a t c h  and effort t r e n d s  of 
t h e  Irish moss ( C h o n d r u s  Stackhouse) fishery in 
s o u t h w e s t e r n  ~ o v % - ~ e o t i a ,  1978 to 1980, Can, Tech ,  Rep, 
F i s h ,  Aquat, Sei, 1118: v i 4  + 43 p, 

G h s n d r u s  crispus S t a c k h o u s e  has been handraked  for  about 

35 years in s o u t h w e s t e r n  Nova Seotia, T h e r e  was a 48% decline 

in a n n u a l  l a n d i n g s  between 3978 and 2980, Individual daily 

landings from a cross section of harvesters  d e c l i n e d  by o n l y  

2 , Q % ;  however, the nunhe r  of deliveries declined by 27%, The 

t o t a l  number of potential h a r v e s t e r s  ( l i censees )  declined 

by 13$, 

Biomass was down 25% and accessibility to the resource was 

lower in 4980 due to fewer low daylight t ides ( 2 8 % )  and poor 

wea"el-ler conditions, The price paid per kg to fishemen for 

labour-competitive fisheries such as g r s u n d f  i s h ,  h e r r i n g ,  and 

scallops has increased, while Chondrus h a s  declined due to 

s t a t i c  price, 

W core group s f  h a r v e s t e r s  ( 2 8 8  to 35% of t h e  t o t a l  - 
1980 n = 788) l a n d  728 to 78% of the assumed CFOPI They harvest 

more frequently { f o u r  times) w i t h  a 358 h i g h e r  CPUE than o t h e r  

h a r v e s t e r s ,  This group is l e a s t  affected by fluctuations in 

resource abundance and accessibility, 

A n a l y s e s  suggest the resource will likely remain 

underutillzed i f  t h e  minimum economic CPUE continues to 

increase, Options for increasing the utilization of t h i s  

resource are d i s c u s s e d ,  



Key words :  C h o n d r u s ,  Irish moss, h a n d r a k e ,  harvesting, 
l a n d i n g s ,  e f f o r t ,  C P U E ,  standing crop, competitive 
f i s h e r i e s ,  

Sharp, G,J, and D,L, 3 o d d i c k ,  1982, Catch and e f f o r t  t r e n d s  of 
the I r i s h  ~ o s s  ( C h o n d r u s  crispus S t a c k h o u s e )  f i s h e r y  i n  
s o u t h w e s t e r n  Nova S e o k i a ,  1978 t o  1980, Can, Tech ,  Rep, 
Fish. A q u a t ,  Sci, 9118: vii i 43 p, 

Dans P e  s u d - o u e s t  d e  La ~ o u v e l l e - f e o s s e ,  on noissonne Pa 

~ o u s s e  d f  Xlrlande ( C h s n d r u s  crispus - S t a c k h o u s e )  3 iUaide d v u n  

r s t e a u  3 m a i n  d e p u i s  e n v i r a n  35 a n s ,  Entre 1978  et 1980 ,  P e  

nornbre d e s  d g b a r q u e m e n t s  a n n u e l s  a dfrninuei; d e  48%, Chez  une 

p o p u l a t i o n - t y p e  de m o i s s o n n e u r s ,  l e s  d G b a r q u e n e n t s  i n d i v i d u e l s  

q u o t i d i e n s  n k o n t  d i m i n u e  q u e  de 2,6%; le nornbre d e s  S i t r a i s o n s  a 

t o u t e f o i s  baisse d e  2 7 % ,  Ouant au nomhre t o t a l  d e  m o i s s o n n e u r s  

p o s s i b l e s  ( d g t e n t e u r s  d e  p e r m i s ) ,  il a  c h u t e  d e  138, 

La b i o m a s s e  a  eonnu  une r g d u c t i o n  d e  258 et il a @t@ p l u s  

d i f f i c i l e  d k e x p l o i t e r  l a  ressource en 1980 B cause de l a  

d i m i n u t i o n  du nombre d e s  basses mers d i u r n e s  ( 2 8 % )  et des 

c o n d i t i o n s  n@t@oroioqiques m a u v a i s e s ,  Ee p r i x  offer& aux  

p e e h e u r s  pour un k i l o g r a m m e  de p o i s s o n  de f o n d ,  de hareng, d e  

petoncles et  d g a u t r e s  esp$ees pour L e s q u e l l e s  les p g e h e u r s  s o n t  

e n  c o n d i t i o n s  de c o n c u r r e n c e ,  a auqmente ;  l a  p r o d u c t i o n  de 

m o u s s e s  d q r l a n d e  a  baissi5 Gtant donne que  l e  p r i x  o f f e r t  a u x  

m o i s s o n n e u r s  est d e n e u r g  f i x e ,  



Une minorit6 de msissonneurs (de 28 3 35% d u  t s t a f  - nombre 

en 1980: 7 8 8 )  ont dgbarque de 7 2  a 7 8 %  de la moisson e o n n u e ,  

11s ont msissonn6 p l u s  frgquennent (qua t r e  fois) et i P s  o n t  

s b t e n u  des prises par unit6 dBeffort sup6rieures de 358 23 cel les 

daautres noisscwneurs, Gette minorit6 de mofssonneurs s o n t  

moins touches que les autres par le f a i t  q u e  Pa quar t t i t6  de 

mousses varie et quvil e s t  pT0s ou rnoins facile de moissonner 

celles-ei selon Tes a n n e e s ,  

Des analyses Baissent croire q u e  la resssurce continuera 

d V t r e  ssus-utilis$e si le nsmbre de prises par unite dieffort 

qu-il e s t  ngcessaire de faire pour que les moissons soient 

rentables ne eesse pas dgaugmente%, On diseute de nesures que 

L'oon pourrait prendre pour aeeroQtre IQu t i f i s a t i on  d e  la 

ressource. 



INTRODUCTION 

The Irish moss ( -  Stackhouse? h a r v e s t  in 
southwestero Nova Sca ts D i s t r i c t  121 h a s  been 
active for 35 years (Fig, la), D u r i n q  the last 20 years, the 
cokfeetion and sale of -- Chondrus  h a s  deve loped  into an important 
source of supplenentary income for  -- 'mna -- f i d e  i n s h o r e  f i s h e r m e n  
a n d  o the r s ,  m a i n l y  between Cape Sable I s l a n d  and Yarmsu th  
(Fisheries and Oceans Statistical Dis t r ic t s  32, 43, and 341, 
Harvesting technology h a s  not developed beyond the use sf t h e  
o r i g i n a l  h a n d r a k e  design (MaeFarlane, 1966; P r i n g P e ,  1979) 
(F ig ,  l b ) ,  Dragrak ing  was made pcssihke by the intrcduction of 
outboard mctor-powered skiffs, b u t  s u b s t r a t e  limits i t s  use to 
10% sf the effort [Sharp and R o d d i e k ,  P979), Commercial 
Ghondrus beds occur between -5 rn and +% m depths (chart datum) 

and Semple, 1980), As a result, accessibility by' 
handraking is limited in t h i s  area o f  a 5 rn mean t i d a l  amplitude 
to two h o u r s  before and a f t e r  a T a w  t i d e ,  A t o t a l  sf 61 
commercial Chondrus beds occur between Cape f a b l e  I s l a n d ,  
S h e l b u r n e  Coun ty ,  and Pinkneyms Point, Y a r m o u t h  County,  i n  a 
w i d e  variety of wave and wind  exposures ( P r i n g l e  and SernpPe, 
op, cite), D a i l y  variations in wind speed and G i r e e t i c r n  can 
a f f e c t  the accessibility of these beds to h a n d r a k i n g  (Sharp and 
RoddLck, 1979 1 ,  

Irish moss harvesting in District 12 is an open fishery, 
The capital i n v e s t m e n t  ranges from $1,700 to $ 2 , 5 0 0  and 
operating costs from $250 to $600 per year, Harvesters f a l l  
into the following groups:  1) school children who gather moss 
on the shore or perisdieally accompany t h e i r  f a t h e r s ;  2 )  school 
children h a v i n g  t h e i r  own manually powered or outboard-motor 
skiff who h a r v e s t  on weekenes or e v e n i n g  t i d e s  and full time 
when school e n d s ;  3) r ee i r ed  or semi-retired i n d i v i d u a l s ;  
4 )  part-time workers from a range of primary occupations who 
u s u a l l y  harvest on:y an weekends or holidays; 5) full-time 
fishermen with boats and gear fo r  other fisheries; and 
6 )  full-tine f i s h e r m e n  w i t l h c a u t  t h i s  equipment (deckhands), 

Those in Categories 1 and 2 do n o t  require licences (up to 
16 yea r s  aid), and t h u s  t h e i r  numbers can only be estimated, 
The r e m a i n i n g  groups  are accsuntecl for  in the personal license 
s t a t i s t i c s ,  which provides an estimate of  the potential effort 
o n l y  for a g i v e n  season ,  The percentage of  licensed i n d i v i d u a l s  
actively harvesting must be determined through direct 
observation or b u y e r s ~ r e c o r d s ,  

W 488 decrease in a n n u a l  l a n d i n g s  s i n c e  19'78 h a s  emphasized 
the need to bet te r  determine the main fac to rs  contributing to 
y e a r l y  fluctuations, Annual l a n d i n g s  are affected by a complex 
of factors w h i c h  are expressed as effort and catch per unit 



Figure l a .  Nova Scotia Fisheries S t a t i s t i c a l  D i s t r i c t s  delineated by broken 
l i ne s ;  Marine P l a n t s  D i s t r i c t s  delineated by sol id  l i ne s .  

Figure I b .  Chondriis harvesters u s i n g  handrakes  from ""nossing" skk-iffs i n  
southwestern Nova f c o t i a .  



effort, Effort may be altered hy b o t h  the buyersB prices and 
b u y i n g  strategy, t h e  success of competitive fishpries, weather,  
tides, and ca tch  per  unit effort, Catch per u n i t  e f for t  v a r i e s  
w i t h  harvestable s t a n d i n g  crop (abundance), bed accessibility 
(weather, tides, distance), and the h a r v e s t e r s '  physical 
abilities, Harves tab le  s t a n d i n g  crop is a f f e c t e d  by ocean 
cl imate ,  nutrients, incidental light, ice scouring, and past  
karvestinq a c t i v i t y ,  T h i s  paper attempts to identify those 
variables which a f f e c t e d  a n n u a l  y i e l d s  between 1978 and 1980, 

CATCH AND EFFORT 

L a n d i n q s  are required by l a w  to be reported to F i s h e r i e s  
and O c e a n s  Canada monthly, by each company for every buying 
site, The data base used i n  t h i s  analysis consisted of daily 
individual Pand ing  records as noted fo r  each buying station of 
Acadian S e a p l a n t s  Limited, (A,S,L,) jforaerly Marine Colloids 
1, i rn i ted)  w h i c h  parchased a major proytorsaisn I % )  of t h e  l a n d i n q s  
fo r  1978 to 9988, B u y e r s  place shipping containers on the 
pr ine i i2a4  wharfs and purchase directly f r c ~  each harvester, The 
limited carrying capacity of the massing s k i f f  and possihle 
dehydration of the harvest dictates that t h e  harvest be sold 
after each tide, Therefore, e f f o r t  is defined as one man, t i d e ,  
delivery, The  exceptions to this situation might be double 
tides (two dayliqht tides per d a y )  if only a small h a r v e s t  were 
oktaincd on t h e  f i rs t  tide, Complete company records were used 
to d e f ~ n e  t h e  overall. averaqe annually, the mean daily effort, 
GPUE, and the prop or ti or^ o f  h a r v e s t e r s  that a t t a i n  better than 
average  h a r v e s t s ,  All confidential v a l u e s  sre reported on a 
relative scale for protection of A,S,E,Bs b u s i n e s s  p r i v a c y ,  
A,S,L, bough t  at e i g h t  s i t e s  t h r s u q h o u t  Statistical D i s t r i c t s  3 2 ,  
33, and 3 4  i n  1978 and 1979, Due  to a r e d u c t i o n  in buying sites 
in 4980 only these s i t e s  were used in yearly comparisons. 

Dried C h o n d r u s  and I s l a n d  moss (that h a r v e s t e d  from Mud and 
Seal I s l a n d s )  was n o t  included in the a n a l y s i s ,  The h a r v e s t i n g  
date of t h e  former c a n n o t  he established, and f r e q u e n t l y  several 
h a r v e s t s  were dried and sold as a u n i t ,  The  l a t t e r  is h a r v e s t e d  
o v e r  a number  of t i d e s  and s o l d  as a s i n g l e  weight, 

To examine CPUE and effort during 9980, we defined a core 
group of harvesters whose l a n d i n g  records were consistent from 
A,S,L,'s records, To establish this group, we examined total 
landings during June and July, This period was chosen to reduce 
the confusion created by late-season l o w  CPUE, high dropout 
r a t e s ,  and  increased d r y  moss l a n d i n g s ,  



A n a l y s i s  s f  total individual l a n d i n g s  for J u n e  and J u l y  of 
1978 a n d  1980 fo i ind  a minority of harves ters  l a n d e d  tile majority 
of t h e  h a r v e s t ,  Two harvester g r o u p s  were estahlisked by 
c r i t e r i a  of t o t a l  landings to J u l y  31, T h o s e  with less t h a n  
5818 kg ( 1 5 , 0 0 0  ih) were p l a c e d  i n  G r o u p  1, and t h o s e  w i t h  over 
6 8 4 8  kg  were p l a c e d  i n  G r o u p  2 (Table 1; F i g ,  21, Group  3 
h a r v e s t e r s  c o n s i s t e d  of those i n d i v i d u a l s  n o t  r e c o r d i n g  a 
l a n d i n g  u n t i l  Auqust  I, I n  bo th  4978 and 1980 ,  t h e  major f a c t o r  
c a u s i n q  t h e  large differences i n  t o t a l  landings h e t w e e n  groups 
was number of harvest d a y s ,  Group 2 individuals were out an 
a v e r a g e  four times more than Group 1 harvests (Table 41, The 
a v e r a g e  w e i g h t  per l a n d i n g  by Group 2 harvester was g r e a t e r  for 
b o t h  years by 33% to 358, 

I t  was c o n c l u d e d  t h a t  G r o u p  1 was l i k e l y  a m i x t u r e  of 
s t u d e n t s  and p a r t - t i m e  h a r v e s t e r s ,  or i a r v e s t e r s  who d i d  not 
h 2 v e  b u y e r  loyalty, The third g r o u p  were those i ~ d i v i d u a l s  who 
did not r e c o r d  landings a t  A,S,L, i n  June or J u l y ,  They may 
h a v e  s o l d  to  o t h e r  buye r s  i n  J u n e  and J u l y ,  or near the end  o f  
t h e  s e a s o n ,  f o r  v a r i o u s  e c o n o m i c  r e a s o n s ,  landings were s o l d  in 
a n o t h e r  p e r s o n "  same, T h e s e  landings a c c o u n t e d  for o n l y  0 , 7 %  
of t h e  toea1 h a r v e s t ,  

Data p r o v i d e d  by Genu P r o d u c t s  Canada L i m i t e d  c o n s i s t e d  of 
w e e k l y  s u m m a r i e s  f o r  t o t a l  landings and number of d e l i v e r i e s  by 
a s e l e c t e d  g r o u p  of h a r v e s t e r s ,  These i n d i v i d u a l s  were 
i d e n t i f i e d  by t h e  buyer as l o y a l ,  c o n s i s t e n t l y  s t r o n g  h a r v e s t e r s  
who p a r t i c i p a t e d  i r ~  the harvest f r o m  J u n e  to  August, Due to  the 
s u b j e c t i v e  c h a r a c t e r  of these d a t a ,  they were t r e a t e d  s e p a r a t e l y  
when examining CPUE and effort, 

Wind d i r e c t i o n  and v e l o c i t y ,  precipitation, and 
o b s t r u c t i o n s  to  v i s i o n  were obtained from Yarmouth a i r p o r t ' s  
h o u r l y  ne"ilr9ologicaf observations, I J ind  d i r e c t i o n  and v e l o c i t y  
m e a s u r e m e n t s  were averaged f o r  each 4 h d a y l i g h t  l o w  t i d e  p e r i o d  
b a s e d  on t h e  Yarmouth r e f e r e n c e  port, 

Y e a r l y  c o m p a r i s o n  of l o w  tide heights and f r e q a e n c i e s  were 
based o n  A t l a n t i c  Coast and Ray of Fundy C a n a d i a n  Tide and 
C u r r e n t  T a b l e s  1978-80, using Yarmouth as the r e f e r e n c e  por t ,  

CBMPETPTIVE/ALTERNATTVE F I S H E R I E S  

T h e  d e g r e e  of c o m p e t i t i o n  for f i s h e r i e s  labor or impact on 
total e a r n i n g s  was based upon t h e  nunber  of Pieences and yearly 
landings and  Banded value for the c o m p e t i t i v e  f i s h e r y ,  Those 
f i s h e r i e s  c o n s i d e r e d  to be open to p a r t i c i p a t i o n  f o r  a 





0 10 2 0 30 40 50 60 7 6  80 90 100 

INDIVIDUAL TOTAL LANDINGS: Wt. w 1008 

f i g .  2. Distr ibution o f  i n d i v i d u a l  t o t a l  l a n d i n g s  for  June and J u l y ,  1978, 
purchased by Acadian S e a p l a n t s  Limited,  



significant portion of C h o n d r u s  licence h o l d e r s  were examined, 
This information was eo ram e x i s t i n g  d o c u m e n t s  or from 
the data fries of the Statistics Section of the Department of 
Fisheries and Oceans ,  

Potential effort was derived from the total number of 
licences purchased f o r  C h o n d r u s  harvesting in Districts 32, 33, 
and 34, The na-ior i ty  of these licences are purchased prior to 
June 7 and provide an i n d i c a t i o n  of the t o t a l  harvesting force 
avaibahle ( e x c e p t  those individuals under 16 years of age), 

CALCULATIONS 

Data were zreated w i t h  various statis"aica1 tests ((klie et 
al, , 1975)- Comparisons of mean values were made with Tukeyqs 
test, Single regressions w e r e  caicu%ated with the subprogram 
Seat"ceggrarr\, A mutl i p l e  stepwise regression was used to exanine 
the e a n t r i h u t i a n  of t h e  va ;c iahles ,  day of season, wind velocity, 
tide l e v e l s ,  and individual to variation in daily level sf 
effort and CPUE {Nie, et aP,, 19751 ,  

RESULTS 

Annual mean l a n d i n q s  for  D i s t r i c t  12 were 90928 t 
j24,04PP943 lb) from 1974 to 19"4* Prior tes this they 
fluctuated between 7000 and l2000 t (15,400,000 to 
25,408,000 Ib), reaching a m a x i m u m  of 96238 t i n  1959 
(Fig, 3a), L a n d i n g s  in 1979 dropped to 1972 to 1973 and 1964 to 
1965 v a l u e s ,  However, 1980 l a n d i n g s  sf 5769-4 t (21,692,680 I b f  
were the lowest in 20 years, 

The decline in l a n d i n g s  since 1978 was not attributable to 
any one of the three statistical districts (Fig, 3b), However, 
a significant change was found  in the t o t a l  monthly landings 
through the season, Normally, total J u l y  landings exceed June 
totals (Fig, 4 )  However, in 1980, June Pand ings  were t h e  
largest proportion of the t o t a l  landings in spite sf fewer 
harvest days due to t h e  June 7 season opening* 

The t o t a l  w e t  moss l a n d i n g s  far A,S,L, in June 1980 were 
27% Power than June 1978 (Table 21, Total deliveries during the 
same period dropped by 25%- In July 1980 the landings were 298 
Xswer than 1978 and deliveries were down by 228 ( T a b l e  2)- The 
company" s e t  moss l a n d i n g s  were down by 26% overall and effort 
by 248, The differential b e t w e e n  t h e  d e c l i n e  in A,S,L,'s 
l a n d i n g s  and t o t a l  season l a n d i n g s  may relate to landings of dry 



1960 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

Year 

F i g ,  3a .  Yearly l a n d i n g s  (wet w e i g h t )  i n  Nar ine  P l a n t s  
1960 t o  1980, 

D i s t r i c t  3 2 ,  

F i g .  3b.  T h e  r e l a t i v e  p r o p o r t i o n s  o f  yea r ly  Chondrus landings < n  Marine Plan ts  
District 12 from t he  S t a t i s t i c a l  Districts 32,  3 3 ,  a n d  34, 1978 t o  1980. 
Total l and ings  were 11,088.6, 8,282.7, and 5,769.4 t i n  the respective 
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moss, Mud I s l a n d  moss, and buying strhtegy, As well, purchase 
sf w e t  Chondrus  ceased on September 15, 1980, v e r s u s  mid October  
in $978 and 1999, Between 1979 and 1980, landings dropped 8%, 
w i t h  a 1% drop in t o t a l  effort, 

By t h e  f ~ f t i e t h  day of the 147-day season, 728 to 7 4 %  s f  
the l a n d i n g s  were completed in all. years (F ig ,  51, The 
r e l a t i o n s h i p  b e t w e e n  cumulative catch and curna ia t ive  effort was 
close ly  linear fo r  a11 three years ,  The slope of the Sine i n  
1980 after the f i r s t  1,000 u n i t s  of effort dropped belaw t h e  
4979 and 1978 plot Psnes, n n d i e a t i n g  a lower catch rate (CPUE), 
Total weekly landings had c l e a r  minimums and maximums in 1978 
and 1980, which closely fol4owed peaks and troughs of effort 
deliveries (Fig, 6a and b), The correlation coefficient between 
number of daily deliveries and landings was R = 0,93, 

EFFORT 

T h e r e  were l a r g e  daily f i u c t u a t i o n s  in effort (harvester, 
deliveries per day) ( F i g s  7 1 ,  However, there was a core of 
1 5 0  harvesters available to r e spond  to the best harvesting 
conditions for the first 50 6ays  of each season,  H a r v e s t i n g  
e f f o r t  declined t h r o u g h  the season i n  a91 three years (Fig, 7 1 ,  
I n  9980, purchase of w e t  Chondrus  ceased on the one -hund red th  
day of the season, The Efort during any season was 
reached within Week 1 and declined t he rea f t e r ,  a l t h o u g h  there 
was a l a r g e  degree of daily variability k r i  effort during t h e  
first 50 days sf 1948, 17 days had greater t h a n  150 deliveries 
versus s i x  days in 1939 and four in 1980, Mean daily effort in 
9978 d i d  not drop significantly between June and J u l y ,  i n  
g e n e r a l ,  effort in 1978 was higher and sustained longer than in 
1979 or P980, 

CATCH PER UNIT EFFORT 

Mean daily CPUE m o - I  (landing Jdelivesy) declined 
be tween  J u n e  and J u l y  significantly in each year (Table 31, W 
further d e c l i n e  was observed between J u l y  and August of 1979 and  
1978,  while in 1980 i t  remained c o n s t a n t  a f t e r  June, The 
significant ( P  < 0,055) increase of monthly CPUE of September 
1974 may re la te  to that year's high bycatch  of algae; There was 
a s i g n i f i c a n t  difference BP < 0.05) in mean CPUE mom" 
between June o f  1978 and 1980, 





Weeks 

F i g .  6 a .  Weekly w e t  C h o n d r u s  i a n d i  n g s  a n d  deliveries (A.S.L.) from 
Marine P l a n t s  Dis t r ic t  1 2 ,  1978. 

Weekly wet  C h o n d r u s  l and ings  a n d  del iver ies  (A,S.L.) from 
Marine P l a n t s  Dis t r ic t  12, 9980, 





fable 3 ,  Monthly mean CPUE (kg/delivery) f o r  a l l  harvesters sampled i n  
S t a t i s t i c a l  D i s t r i c t s  32, 33, and 34. 

Mean kgldelivery + standard deviation 

Year 

June July August September 

1978 a ,  b ,  3  c ,  5 C ,  6 'r 7 "  

* ~ i t h i n  each year,  values not s ign i f i can t?  y differefi t  have common l e t t e r s .  
"Between 7978 and 9980, values no t  s ign i f i can t ly  d i f fe ren t  have common numbers. 



WEATHER AND T I D E S  

Catch 

The peak of landings at Week 3 in 9998 corresponded to a 
period of e x t r e m e  low tides i;<: 0-5 mj and predominantly light 
w i n d s  1: < 7 kn) (Fig, 6a), The LOW v a l u e s  sf Weeks 4 to 5 
occurred when tides exceeded 8,s m a r ~ d  winds were predoninantly 
over 7 kn, The  peak values at Week 7 again correspond to 
extreme low tides, light winds, and no obstructions to 
v i s i b i l i t y ,  

Similarly, the pattern o f  weekly Landings in 1988 
( F i g ,  6b) c o u l d  be related to tide bevels, wind, and weather 
conditions, During the minimam l a n d i n g  period of Weeks 2 and 3 ,  
Pow t i d e s  were o v e r  6,8 rn and averaqe winds were over 7 kn, The 
peak at Week 4 coincided w i t h  tides - < 8-5 m and w i n d s  < 5 kn or 
winds from a northerly direction, 

The number of deliveries was inversely related to tide 
h e i g h t  and wind speed (Table 41, A lack of response by 
harvesters to poor low t i d e s  may have contributed to the lower 
overall effort in 1980 when e x t r e m e  l o w  { <  0 , 3  m) tiides were 
scarce (Tab le  5 ) -  Wind velocity may also have contributed to 
low effort, as there were n i n e  (40%) f e w e r  calm tides in 1880 
and seven more tides with 5-10 kn w i n d s  than in 1998 (Table 6jl 

On J u l y  25, 1980, coinciding with T o w  velocity winds, clear 
weather, and a 0,4 m tide, the CPUE was 975 sf the opening-day 
value of 494-4 kg/delrvery (5,092,1 Pb;, Adding the variables 
wind direction, wind speed, day of season, number of harvesters, 
and tide h e i g h t  in a stepwise multiple regression found after 
day of season and t h e  number of harvesters, tide height was the 
third most important factor affecting in level sf CFUE 
(Table 71 ,  The sum of these variables resulted in a multiple R 
of 0 , 5 8 ,  Between harvester variability due to a ranqe of ages, 
skills and physical ability masked the effects of wind and tide, 
Although there were some definite d i f  ferenees in available 
numbers and excellence of low tides between 4978 and 1980 
(Tabfe 5 1 ,  the overall mean CPUE was n o t  significantly affected 
( T a b l e  31, 



Table 4. Multip7e regression,  stepwise addition of variables 
a f fec t ing  number of harvesters ( e f f o r t )  landing on 
t ides  i n  1980, 

Individual R Flultl'ple R Significance 

Wind d i rec t ion  0.16 0 , I S  0.767 
Mind speed -0.20 0.26 0.074 
Day of season -0.31 0.45 0.001 
CPUE 0-30  0.46 0.002 
Tjde  h e i g h t  -0.27 0.52 0,002 



Table 5. Daylight t i d e s :  (5130 a.m. t o  8130 p , m , ,  excluding 
Sundays) based on Yarmouth re ference  p o r t  - 7978-80 - 
Canadian A t l a n t i c  Coast t i d e  t a b l e s  - Fisher ies  and 
Marine Serv ice .  

Tides Year June Ju ly  August Total 

Total day1 i g h t  1978 2 7 32 3 2 9 1 
t i d e s  7 979 2 9 3 6 3 5 100 

7 980 2 3 3 2 3 4 8 9 

Tides < 0.8 m 1978 7 8 18 2 1 5 7 
(2.5 f t )  7 979 2 3 18 18  5 9 

1980 15 2 3 1 7  5 5 

Tides < 0.3 m 1978 5 5 7 18 
(1 .O  fy) I 9 7 9  4 6 8 18 

1 980 2 3 8 1 3  

Tides < 0 m - '1 978 1 2 0 3 
1979 0 0 2 2 
3 980 0 0 1 7 

Tides unuseabl e 1 978 1 5  9 8 32 
due t o  wind and/ 980 1 2  13 10 3 5 
o r  r a i n  





Table 7 .  Stepwise mu1 t i p l e  regression,  addit ion of variab'l es 
a f fec t ing  mean da i ly  CPUE i n  1980. 

Individual R Multiple R Overal l 
s ignificance 

Wind d i rec t ion  0.11 
Wi nd speed -0.02 
Day of  season -0.44 
Number of harvesters 0.25 
Tide height 0.32 



SELECTED HARVESTERS 

Aeadian Seaplants L i m i t e d  

Landings :  Total daily l a n d i n g s  were n e g a t i v e l y  correlated 
w i t  season (Group 1, R = 0,54; Group 2, R = 0,471 
(Fiq, 8a), Cumu$ative catch p l o t t e d  a g a i n s t  cumulative ef for t  
f o u n d  the rate of catch was lower for Group 1 than Grsup 2 
( F i q ,  8a), C r o u p  2 h a r v e s t e r s  had a d e c l i n e  in mean tat31 
monthly l a n d i n g  per i n d i v i d u a l  over t h e  season (Tab le  8)- In 
1980, the mean r o n t h l y  l a n d i n g s  were lower than in the previous 
t w o  years except in A u g u s t ,  Overa.19,  Group 2 harvestersV 
l a n d i n g s  for the season declined on average by 3881 kg per 
i n d i v i d ~ a l  between 8978 and 1980, 

Effort: Daily e f f o r t  was d e f i n e d  as the number of deliveries 
per day e x c l u d i n q  Sundays, Daily e f fo r t  for Groups 1 and 2 
v a r i e d  by factors  of ten w i t h i n  months and declined caverail w i t h  
day of season in 1980 (Fig 8b l ,  

Catch per unit e f fo r t :  The average daily GPUE of Groups I 
a n ~ l  e n d s  of  h i g h s  and l o w s  t k r o u q h o u t  the 
1980 harvestlnq season,  The day-to-day variability was greater 
than seasonal trends, B o t h  G r o u p s  1 and 2 had a sharp  d rop  i n  
CPUE over the first ten days sf the B980 season, No correlation 
w i t h  season was found in G r o u p  4, R = 8-05; a -0,$1 R v a l u e  was 
c a l c u l a t e d  fo r  Group 2 (Fiq, 8e) ,  

Genu P r o d u c t s  Canada L i m i t e d  

Maximum l a n d i n g s  for selected h a r v e s t e r s   fro^ Genu P r o d u c t s  
Canada tinited occurred in 2939, which was a l so  t h e  year sf 
maximum deliveries (Table 91, The mean GPUE per month declined 
significantly each year a f t e r  J u n e ,  except in 1979 (Table  PO), 
T h e r e  was no significant difference between CPUE in June sf t h e  
three years, 

There  w a s  a 138 drop in licensed i n d i v i d u a l s  from 1978 to 
1980, m a i n l y  as a r e s u l t  of  d e c l i n e s  in S t a t i s t i c a l  District 3 2  
and 3 3  (Table 1%) Annually, approximately o n e - t h i r d  of the 
p r e v i o u s  yearDs licenses are not renewed and one-quar ter  s f  the 
year's licensees are new, A core group o f  521 licensees (448) 
were found in bo th  1978 and 1980 (Table 111, 

The average age of I r i s h  moss license ho lde r s  in 1988 w a s  
36 (Fisheries and Oceans  license records) in Statistical 
Dis t r ic t s  32, 33, and 34, The mode was at ages 30 to 35 
(Fig, 91,  Attrition was rapid a f t e r  t h i s  age group, a l t h o u g h  
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Table 9. Genu Products Canada L t d .  landing d a t a  - 
sel ected harvesters. 

Year To t a i  No. o f  Mean weight 
'land l" ngs del i veri es per del ivery 

( t i  ( kg )  (let) 
- 



Tab; e 10. Month1 y mean CPUE for  sel ec-kd harvesters sel 'l i n g  
to G e n b  Products Canada L t d , ,  1978 t o  1980. 

Year 

June July August September 

1980 1 %  a 2, bc* 3, ab  4 ,  c "; 

+ ~ i  thin-years "values indexed by common l e t t e r s  are not 
s ign i f ican t ly  d i f fe ren t .  

"Between-yearsbvalues the  index i s  a number, 
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Day of Season 

F i g .  8. a )  Regression l ioes  fo r  t o t a l  d a i l y  landings a g a i n s t  day o f  season - 
Group 1 (---) and Group 2 (----1,  1980, 

i;) Regressbcn l ines  for e f f o r t  agaznst day o f  season - Soup 1 (-----I 
and  Group 3 1----I, 1980, 

c )  Regression 1 ines f o r  CFLlE a g a i n s t  day of  season - Group I (-----) 
and  Group 2 ( - - - - ) ,  7 980, 



F i g *  9, The d i s t r i b u t i o n  o f  ages f o r  t h e  holders o f  Marine P l a n t  licenses -in 
District  12, 
A, 7978 
B. 9980 



there were 42 l i c e n s e d  i n d i v i d u a l s  over t h e  age of 60 in 1980 
(Fig, 9 ) -  New license h o l d e r s  in 1980 were pr~marily in the 20 
to 35 year age group (Fig, 10a), P e r s o n s  n o t  renewing their 
licenses in 1980 w e r e  mainly in t h e  15 to 30 year  age group 
(Fig, P B b ) ,  

Interviews of IC4 active h a r v e s t e r s  Ln 1975 found t h e  
average number of years of participation in the industry was 
I1 years, Examination of the distribution of participation 
found the largest mode (361 in t h e  0 to 5 year age group, w i t h  a 
34,6% drop to a second node (191 in the 15 to 20 year age group 
(Fig, PI), En 1975, there appeared to be a core group of 
experienced harvesters with a good influx of beginners, From 
these data, we would expect the majority of individuals with 15 
or more years in the industry to have dropped out by 1980, The 
large influx sf 0 to 5 year harvesters should be in the 20 to 
25 year age group, This was not apparent  in o u r  data, 

Although these data do n o t  account directly for a11 the 
school-age harvesters, we are unlikely to find a larger group of 
14 year slds ready to enter t h e  flshery than in any previous 
years. Population projections for  Yarmouth County  based on the 
1 9 7 6  census show a slight n e t  decrease i n  15 to 35 year old 
males to the year 1986 (Csffey, 1979)- These projections also 
predict an overall decrease in the labor force of SheZburne and 
Yarmouth Counties, 

Possible factors affecting @he degree of participation by 
full-time fishermen (boat owners and deckhands) are: 

a )  their success in the preceding lobster  season; 
b) the r e t u r n s  of inshore g r o u n d f i s h i n g  (boats up to 

2 5 - 5  t - longliners and d r a g g e r s ) ;  
e j  the initiation date and success of  e h e  sumrner/fall 

herring fishery; 
d )  o f f shore  fishing activity; and 
e )  onshore job opportunities (mainly fish processing), 

Each of these  competitive fisheries was examined from 1938-80 
and their impact on the I r i s h  moss industry e v a l u a t e d ,  

ALTERNATE FISHERiES 

Lobster Fishesv 

Lobstering in Statistical Districts 32, 33, and 34 does not 
compete directly with t h e  G h o n d r u s  harvest, as the fishing 
seasons are complementary, However, a successful lobster season 
will reduce the need to supplement the fishermen's income, A 



AGE ( Years 1 

i i g . 1 0 .  A. Age distribution of new licensees in 1980. 

B .  Age d i s t r i b u t i o n  of licensees i n  1978 who d i d  n o t  regis ter  in 1980. 



Q 5 10 15 20 2% 30 35 
DURA"T0kJ 6 F  HARVESTING AGTlV17"Y (years  

F i g .  11. Duration o f  participatfon in t h e  Chondrus harvest by po l led  harvesters, 
7 975, 



premature depar ture  fron the Chondrus  h a r v e s t  may occur if most 
of t h i s  additional income i s  l o s t  due to t a x a t i o n  or if the 
amount of h a r v e s t  becomes too l o w  to allow maximum unemployment 
i n s u r a n c e  b e n e f i t s ,  

L o b s t e r i n g  is a limited-entry fishery, However, i n s h o r e  
catches w i t h i n  Districts 33, 33, and 34 have increased durinq 
1978 to 1980 by 22%, w h i l e  landed  v a l u e  has  increased by 2 8 % -  
D i s t r i c t  32 l a n d i n g s  increased ky 52% be tween  2.978 and 1980 
{Table 3-21, The s p r i n g  l a n d i n g s  were better than the  fa13 i n  
S t a t i s t i c a l  D i s t r i c t s  32 and 3 3 ,  which  i s  the reverse of the 
p a t t e r n  s i n c e  1968 in s o u t h w e s t e r n  Mova Scse ia  {Stasks and 
Campbell, 19801, In summary, over the pas t  three years t h e  
n e g a t i v e  e f fec ts  s u c c e s s f u l .  l o b s t e r i n g  h a s  on Chondrus 
harvesting effort have increased, 

gers  and Isngliners) 

The number of i n s h o r e  draggers and l o n g l i n e r s  (boats 2 5 , 5  t 
or less a n d  less than 13-7 n l o n g )  has increased in recent 
years, Groundfishing is the n e x t  upward step in t h e  f i s h i n g  
industry for i n d i v i d u a l s  w i t h  significant assets i n  t h e  Lobster 
industry, Many of these i n d i v i d u a l s  were Irish moss harvesters 
previously, 

The number of  small draggers  has been l i m i t e d  since t he  
removal of back-pocket licenses in the f a l l  of 1979 
{approximately  300) and a freeze on t h e  i s s u a n c e  sf new licenses 
i n  1980, A t o t a l  o f  112 ot te r  t rawl  licenses existed in 
Statistical D i s t r i c t s  32, 3 3 ,  and 34 d u r i n g  1980, Longline 
licenses have n o t  undergone  any restrictions b u t  have d e c l i n e d  
from 535 i n  1979 to 426 in 1980, 

B e t w e e n  1978 and 1980, there was an 18% increase in inshore 
grsundfish l a n d i n g s  and  a 54% increase in landed value 
(Tab le  531, The price per kilogram of a l l  major groundfish 
species has r i s e n  between 30% and 40% over these three years, 
T o t a l  groundfish l a n d i n g s  (inshore and offshore) have  increased 
each year and in 1980 were up by 6468 t over 1978; l anded  value 
was up by 548 (Table I$), The $981 groundfish plan at present 
provides a s t r o n g  provision in the quotas for  inshore vessels, 

A l t h o u g h  there was an increase in bath  grsundfish l a n d i n g s  
and  v a l u e ,  a pertinent question in an inflationary economy is 
whether the real income of  groundfishermen h a s  increased in 
recent years, An analysis of average e a r n i n g s  for 1 2  n 
longliners found 1979 sk ipper  and  n e t  boat e a r n i n g s  were up by 
122% over 5977; cremernbe3Ps( e a r n i n g s  were up by 74% 
(Table 15) Peak inshore groundf  lsh f i s h i n g  a c t i v i t y  occurs i n  
t h e  summer months; i t s  competitive impact on Chsnd rus  effort is 
d i r e c t  and has increased in recent years, 
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Scallop l a n d i n g s  are reported mainly from District 34, 
However, this lucrative fishery can a t t r a c t  i n d i v i d u a l s  from 
s u r r o u n d i n g  areas ,  Land ings  in 1980 were down by o n e - t h i r d  over 
1978;  however ,  strong ?rice increases have kep t  the l anded  value 
s t a b l e  (Table  141, Although the scallop fishery has a high 
v a l u e  and peaks in t h e  sunner mon"k%-is, i ts  proportion of the 
l abour  pool is small, A t o t a l  of 15 offshore scallop vessels 
were based in Yarmouth and f o u r  were based in Pubnico, 

Herring 

The herring set and drift g i l l  n e t  fishery can be entered 
by any lobs ter  boat owner w i l l i n g  to make minor modifications 
and a relatively small capital investment, The season varies 
w i t h  the occurrence of the fish but u s u a l l y  peaks in the Pzte 
summer months, When fish are plentiful and the price stable, 
gross returns can be in t h e  t h o u s a n d s  of d o l l a r s  per n i g h t ,  
Each boat utilizes three to f o u r  cremembers, As a r e s u l t ,  t h i s  
f i s h e r y  can have a significant impact on mQSS harvesting effort 
in July and August, Preparation and participation dates depend 
on the pattern of early-season landings, The use sf herring as 
human food rather than animal meal has  increased the price from 
$20/ton to $ 2 0 0 / t c n ,  G i l l  n e t  l a n d i n g s  in 1978 were 3320 t, 
v a l u e d  at $631,000; they q u a d r u p l e d  to 13983-5 t in 5980, for a 
value of S 2 , 5  m i l l i o n ,  The eonset of the d r i f t  n e t  fishery is of 
more importance than the set n e t  fishery as t h i s  gear type 
requires full-time participation, The set n e t  fishery accounted 
for a snail peak in l a n d i n g s  between May and June 1978 and 1979 
( F i g ,  % 2 ) ,  The drift net fishery contributed 75% to 80% o f  the 
l a n d i n g s  between July and September, In 1980, drift n e t  
l a n d i n g s  were 41% (9890 $ 5  sf the t o t a l  g i l l  n e t  l a n d i n g s  and 
peaked in Weeks 35 to 37 (Fig, 12)- In 1938, significant drift 
net eatehes (>  10 tj occurred in :*leek 27  onward,  Significant 
drift net ca tches  did not occur in 1979 until Week 33 but 
rapidly rose above the 1978 levels, By Week 25 (mid June) in 
1980, significant d r i f t  n e t  l a n d i n g s  were recorded ( F i g ,  $ 2 1 ,  
Brif t net effort, as measured by the number of deliveries per 
week, peaked at 387 in Week 3 4  of 1978, 257 in Week 37 sf 1979, 
and 6 0 8  deliveries in Week 3 3  of B980, T o t a l  drift net 
deliveries in 1978 were 1 , 3 6 1  fo r  252&,6 t (1,86 tidelivery); in 
1979, 2904,95 t were l a n d e d  in 1,043 deliveries { 2 , 7 8  tJ 
delivery); and in 1980, 11448 t were landed in 3,552 d e l i v e r i e s  
{3,2 $/delivery), 

The 1979 4\9X herring assessment pred i c t ed  a s t r o n g  8946 
year  c l a s s  of fish which s h o u l d  g i ve  i n c r e a s e d  catches through 
to 1982 ( S i n e l a i r  and I les,  P379), 
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F i g ,  12, Meekly l a n d i n g s  and deliveries of  g i l l  neMherr-r'ng from SLatfst-Ical 
d i s t r i c t s  3 2 ,  33, and 34, 1998-1980. 



Increased groundfish l a n d i n g s  and the more labour-intecsive 
processing of h e r r i n g  fo r  human esnsumptlof i  has led to a born in 
fish p l a n t  development, The majority of p l a n t  worke r s  are non 
or semi-skilled, Due eo the seasonality of  the  fishery, jobs 
are open to schss~ e h i i d r e n  as well as &persons working In the 
lobster fishery, In 1979 to 1980, there were a t o t a l  of 
46 p lan t s  in Statistical Dis t r ic t s  32, 33, and 34, employing 
3. ,607 i n d i v i d u a l s  (Anonymous, 1980), In 1975, there were 
33 plants employing 663 w o r k e r s  ( A n o n p o u s ,  1975), A h i g h  
percentage sf these workers  are females who have n o t  
traditionally been involved in h a r v e s t i n g  Chondrus ,  However, 
males in the 15 to 20 year  age group are recruited,  which c o u l d  
affect ef for t  in t h e  C h s n d r u s  Eishery. 

The 48% drop in a n n u a l  l a n d i n g s  becween 1978 and 1980 to a 
pre-1960 level cannot be attributed to any one fac tor ,  The 
decline in Pand ings  was n o t  i so la ted  geographically, as a l l  
t h r e e  statistical districts had a similar proportion sf the 
l a n d i n g s  (Fig, 3 ) -  Environmental factors,  stock abundance, and 
effort were wide ly  different between 1478 and 3.988, Solar 
radiation b o t h  prior to and d u r i n g  t h e  h a r v e s t  season was below 
average in 8980 and above average in 1978 (unpublished 
CkarBesville aquaculture s i t e  data), T h i s  may have contributed 
to t h e  258  lower s t a n d i n g  crop in June 1980 and lack sf recovery  
to 1378 levels by J u l y  (Sharp ,  unpublished d a t a ) ,  During t h e  
1978 h a r v e s t  season, favorable tides, winds ,  and preel2itation 
provided better harvesting conditions than in 1980, These  
fac tors  r e s u l t e d  in a 1978 resource base that was mth larger 
and more accessible than in 1980, 

Irish moss harvesting i s  one of the f e w  f i she r i e s  left 
which i n v o l v e s  s o l e l y  manual labour and e x t r e m e l y  i r r e g u l a r  work 
h o u r s ,  The harvest requires i n d i v i d u a l s  to crop with rakes for  
3 to 4 h o u r s ,  as regula ted  by t i d a l  cycles, Most other 
fisheries have adopted mechanization, The number of work days 
and productivity are greatly affec ted  by changes  in weather  and 
sea state (see section on effort and CPUE), However, there has 
in t h e  past  been a strong tradztisn of  e n t r y  into "massing" as a 
supplementary income between other fnsheries, Prior to the 
1380  season, there was a 53% r e d u c t i o n  in t h e  number of licensed 
ha rc~es t e r s ,  l a r g e l y  in the h i g h l y  productive 20 to 30  year  age 
group, Total season effort (number of deliveries) was 20% lower 
in 1980 than 1978, The active h a r v e s t  force June - Ju ly  
( i n d i v i d u a l s )  based on our saxple an2 t o t a l  l a n d i n g s  was dawn by 
2 5 8  overall and by 30% in t h e  Group 2 h i g h - o u t p u t  h a r v e s t e r s ,  



The m a g n i t u d e  of t h e  f i rs t  week's effort in 1980 was misleading 
due to a S a t u r d a ; ~  opening day, T h i s  allowed a larger nunbe r  of 
part-time harvesters to participate than u s u a l ,  The  r a p i d  
drop-off in effort following t h e  f i r s t  week in $980 can he 
partially attributed to t h e  v a l u e  and activity o f  competitive 
fisheries, The most important competitor was t h e  h~rring 
fishery due to its e a r l y  s t a r t  in l9RO and l e v e l  of l a n d i n g s ,  
Significant q i L l  net l a n d i n g s  ( >  $00 t) occurred by mid J u n e  
when g e n e r a f l y  o n l y  small l e n d i n g s  occur, Harvesters 
e n c o u n t e r i n s  b o t h  poor w e a t h e r  and t i d e s  at t h i s  time w e r e  t h u s  
encouraged to begin h e r r i n g  fishing earlier, 

T h e r e  was a small b u t  s i a n i f  i c a n t  ( P  0,051 4% decrease 
( 1 9 . 3  kg) in averaqe CPUE be tween  Gune 1976 and 1980, If 
abundance were down by 25% from 1978, we would expect a much 
larger drop in CPUE, However, these d a t a  r e f l ec t  only d a i l y  
l a r l d i ~ ~ g s  and do n o t  a c c o u n t  fo r  an increased h a r v e s t i n c j  time per 
day or h a r v e s t e r s  choice to eliminate l o w  or moderate y i e l d i n g  
b e d s  for harder-to-reach hut pore-productive areas, The Cenu 
P r o d u c t s  Canada L i m i t e d  data ilBustrated the ability of highly 
productive harvesters to compensate for any changes in resource 
abundance or accessibility t h r o u q h  t h e  season or between years ,  

O t h e r  fac tors  nay have a f f e c t e d  the aceepta5fe l e v e l  of 
daily individual landings, First, t h e  price per pound d i d  n o t  
change between 1978 to 1980 (6,S$/lb, l4,3$/%g), Due to 
inflation (P i i%/yr ) ,  a CPSJF sf 441,Ii kg day< (962,"31) in 
1978 must increase by 208 to 529-4 kg dayer to provide 
equivalent earninqs, In 1988, averaqe daily CPUE did drop a f t e r  
t h e  first week until e a r l y  J u l y ,  f u r t h e r  encouraging a depar ture  
to other mare lucrative f i s h e r i e s ,  

E f fo r t  in the I r i s h  moss fishery i s  s e n s i t i v e  to w e a t h e r  
conditions due to the s i z e  of the harvesting boat ( <  5 n) and 
the shallow-water operation, The decrease in averase monthly 
CPUE for a l l  h a r v e s t e r s  following June in 1978 to 1980 s u g g e s t s  
t h e  access ib le  portions of easily reached beds were harves ted  
w i t h i n  t h e  first f o u r  weeks of t h e  season, Perisdie high daily 
average CPUE d u r i n g  the rest o f  the season corresponded to 
extreme l o w  tides and excellent weather conditLsns, This 
sugges t s  there were u n h a r v e s t e d  portions of t h e  resource as late 
as September, A s  a r e s u l t ,  accessibility of the resource 
becomes more important than ahsolute year-to-year variation i n  
abundance a f t e r  June, The d i f f e r e n c e s  in wea the r  and t i d e  
between 1978 and 1980 were greatest in July and A u g u s t ,  D u r i n g  
July and August 1978 there were 19 t i d e s  with caBn (< 5 k n f  
w i n d s  versus 12 in 1980, Therefore, a l a r g e r  proportion of the 
bed areas were available to the h a r v e s t e r  i n  1978, This 
decrease in resource accessibility would l i k e l y  d i s c o u n t  any 
increase in resource a b u n d a n c e  due to the 25% decrease i n  effort 
for June 1980 over 1978, 



If ccmpetitive f i s h e r i e s ,  ' p i r t ~ c u l a r l y  tke h e r r i n g  fishery, 
are t h e  princieal reason for d e c l i n i n g  e f f o r t  both  d u x ~ n q  t>e 
seasoil and b e t w e e n  y e a r s ,  i a n d i n g s  d u r i n g  the f irs t  58 d a y s  of 
t h e  season are most e rde i a l ,  Tc enhance these l a n d i n g s  there 
are t w o  options, Option 1 is to increase the nunber of 
a v a i l a b l e  t i d e s  prior to -,he herring season by opening t h e  I r i s h  

_I_ P moss season on Zune 1, er the t o t a l  h a r v e s t i n g  force was $06 
with an averzqe  CPUE of 464 kc; (903 lb) over seven t~des, 
2250 t would r e s u l t ,  T h i s  s t r a t e q y  assumes rhzt e f fo r t  would 
not d e c l i n e  earlier d ~ e  to a self-imposed l a d i n g  limit in 
response to economic factors or entry i n t o  csm~etirive 
fisheries, W second option fo r  maximiz~ng t h e  f i r s t  cwo nonthsq 
l a n d i n g s  i s  to increase t h e  biomass by d e l a y i n g  the seassn s tar t  
to qTuiy 8 ,  A 28% increase in CPUE would r e s u l t  in a 6% l a n d i n g  
increase if seabseq~en t  effort in September conpensates for che 
loss  cf  June t i d e s ,  However, a 25% measured d i f f e r e n c e  in 
abundance  between June 1978 and l980 r e s u l t e d  in o n l y  a 4 %  g a i n  
in CPUE, It is also unlikely that a 2 0 %  i nc rease  in CPUE would 
be sufficient to coanceraet  t n e  competitive value of che h e r r i n g  
fishery, 

A t  p r e s e n t ,  tke i n d u s t r y  depends  ofi a large p ~ i l s e  o f  
harvesters o v e r  t he  f i rs t  56 days oE the  sesscn, This 
aeeent~atees t h e  importance of weather  and t i d e s  in t h e  m i t i aL  
35% o f  the season, if a c o n s t a n t  harvest force w e r e  maintained 
t h r s a g h  a11 harvestab%e t i d e s  in a season,  l a rge  f l u c t u a t i o n s  In 
total l a n d i n g s  are crij rkeiy to occur beyond year lv  fPueruations 

"s 
in abundance and accessib~lity, However, the minlmun leve l  sf 
effort c a n n o t  be 6 i r e c t P y  ese iwated by the man-by-tide-by-catch- 
p e r - t i d e  fornula ,  We c a n n o t  p red ic t  w e a t h e r  in advance or the 
portion o f  any h a r v e s z  force t h a t  will be a c t i v e ,  

Seveloping a h a r v e s e  t echno logy  nsre independent of t i d e  and 
w e a t h e r  c o u l d  increase harves ter  efficiency and allow a delay o f  
t h e  season opening to allow the crop to reach a peak, The cost 
of equipment and operation will require a highly efficient 
h a r v e s t e r  and change t h e  industry from one producing 
supplementary income tc at l e a s t  a secondary i n e o r ~ e  base, The 
number sf harves te r s  would be significantly less than the 
present  840 Incensed, A t  the present time, no s u c h  technology 
i s  available f o x  i n t r o d u e t i s f i ,  

SUMMARY 

1, Annual I r i s h  moss l a n d i n g s  (5769,9 tl in 1980 were 48% below 
those of 1978 (ilQ88 t), 

2, The nunher  of licensed ha rvesee r s  (pre-season) in 1980 w a s  
13% lower tnan t h a t  of  1978, T h e  bulk of this r e d u c t i o n  was 
i n  the 20 to 3C yea r  a g e  c lass ,  



The resource was apprsxemately 2 5 %  less abundant 
( h a r v e s t a b l e  crop) through the 1980 season than in 1978 on 
the Lear I s l a n d  bed, 

The resource was less accessible i n  1980 due to f ewe r  
harvestable E s w  tides (10%) and fewer extreme l o w  t i d e s  
( 2 8 % )  c: 0 , 3  -an (< 1 ft.1 than 19m8, 

-" - 
Average monthly ca t ch  per unit effort {daily delivery) 
declined significantly in each year 1978 to 1980 a f t e r  June, 
CPUE was 441 kg per day in J u n e  I978 and 422 kg per day in 
June 1980, Average d a i l y  CPUE in 1986 dropped more r a p i d l y  
than in 1979  and 1978, 

CPUE was h i g h l y  correlated w i t h  the f o l l o w i n g  factors listed 
in order of correlation: a) individual harvester; 
b) day of season; e) t i d e  l e v e l ;  and d )  wind, 

H i g h l y  skilled and produetlve h a r v e s t e r s  are able to 
compensate fo r  year-to-year f8uctuatisns in resource 
abundance or accessibility to maintain a r e l a t i v e l y  c o n s t a n t  
CPUE, 

The rea l  price of  I r i s h  moss to the h a r v e s t e r  was reduced by 
208 in 1980 due  to inflation and a s t a t i c  price d u r i n g  
P9"3-80, 

The price paid for groundfish rose by 30% to 40% b e t w e e n  
1938 and 1980; the price for h e r r i n g  rose dramatically 
between 1978 and 1980; the l a n d i n g s  for  both these inshore 
fisheries are up srabstan"cil;ally, The re  is competition for  
l a b o u r  between these inshore fisheries and the I r i s h  moss 
fishery, 

Total effort in cer ta in  ports in 1980, as detemined by 
number sf deliveries, was 75% of t h a t  i n  1978, 

Seventy  percent to 74% o f  t h e  t o t a l  wet I r i s h  moss landings 
are obtained in t h e  f i rs t  50 days of a season, 

Peak weekly Pand ings  corresponded to periods of clear,  calm 
weather and maximum bow t i des ,  

In the 1978 and  1980 seasons, there was a core group of 
h a r v e s t e r s ,  28% to 3 % % r  who cropped '72% to 7 8 %  of the t o t a l  
J u n e - J u l y  landings, 

The core group sf harvesters on average harvested four times 
the number of days and had a 358 h i g h e r  average CPUE than 
the majority of  harves te r s ,  



L a n d i n g s  in 1980 were 488 below 1978 l e v e l s  p r i rna r l ly  due to 
a r e d u c t i o n  in e f f o r t ,  Poor resource a c c e s s i b i i i  ty and lowered 
abundance combined w ~ t h  the decrease in real v a l u e  sf Chondrus  
and increasing real  v a l u e  of  competitive fisheries lead to the  
decreased l e v e l  of e f f o r t ,  

We t h a n k  Gesrqe Camichae l ,  Canna Krailo, and H e a t h e r  Kean 
for  data cod ing  and compilatkon; S h e r r y  Webb for g raph i c s ;  Genu 
P r o d u c t s  Canada L i m i t e d  and Acadian Seaplants  L i m i t e d  and their 
employees fo r  p r o v i d i n g  data; A l a n  Campbell and Robert Fohn f o r  
rev iewing  the manuscript; and Johfi  P r i n g l e  fo r  p r o v i d i n g  the 
data for F i g u r e  11 and r ev iewing  t h e  m a n u s c r i p t ,  
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