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ABSTRACT

Basket-dragrakes were towed across Irish moss (Chondrus

crispus) beds off Borden, Prince Edward Island, from May

through July, 1979, to determine seasonal distribution of

lobsters (Homarus americanus) on the beds. Divers holding

onto basket-dragrakes counted lobsters (0.04 min. -1 ) and

noted their behaviour. No lobsters were captured but gunnels,

flounders, sculpins, crabs, and starfish were. The techniques

were tested in Chondrus beds off Miminegash, Prince Edward

Island, where lobsters were more abundant. Here, basket-

dragrakes captured 0.18 lobsters min. -1 ; divers observed

1.9 lobsters min. -1 . Lobsters move laterally or up to

avoid basket-dragrakes. One lobster was captured in 120 tows

of scallop rock drags over scallop beds off Borden. It was

concluded that the decline in lobster landings off Borden was

not due to Chondrus or scallop dragging.

Key Words: Fisheries interaction, Chondrus, Irish moss,

scallops, lobster, Homarus americanus, dragraking,

basket-drag rakes.
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REST

Afin de determiner la distribution saisonniere des

homards (Homarus americanus) sur les lits de mousse d'Irlande

(Chondrus crispus) au large de Borden, a l'Ile-du-Prince-
Edouard, on a traine des rateaux a panier sur les lits de mai
a juillet inclusivement, en 1979. Des plongeurs, accroches
aux rateaux compterent les. homards (0.04 min. -1
et noterent leur comportement. Aucun homard ne fut capture,

mais on remonta des sigouines, plies, chaboisseaux, crabes, et

etoiles de mer. On mit la methode a 1'epreuve egalement sur
les lits de Chondrus au large de Miminegash, I.-P. -E, ou les

homards sont plus abondants. Ici, les rateaux trainants a

panier capturerent 0.18 homard min. -1; les plongeurs en

observerent 1.9 min. -1 . Pour eviter l'engin, les homards

se deplacent lateralement ou vers le haut. Au cours de 120

traits de drague a petoncle pour fonds rocheux sur les banes
de petoncles au large de Borden, un seul homard fut capture.

Nous concluons que le dragage de Chondrus ou des petoncles

nest pas responsable de la diminution des debarquements de

homards en provenance du large de Borden.



INTRODUCTION

Lobsters ( Homarus americanus ) and Irish moss ( Chondrus
crispus Stack.) are ranked first and second respectively in
commercial importance in Prince Edward Island fisheries. The
former are trapped (DeWolfe, 1974), while the latter is
dragraked (Pringle et al, 1979). Lobsters may be found in
Chondrus beds during the Chondrus dragraking season (Pringle
and Sharp, 1980). Fishermen speculated that the Irish moss
fishery was extremely harmful to lobsters and should be banned
in the Rustico area of Prince Edward Island (Figure 1) . How-
ever, Scarratt (1972), following a study of the two fisheries,
suggested that lobsters are adversely affected by Chondrus
harvesting, but did not recommend the banning of dragrakes:
"...there is good reason for limiting moss raking effort at
North Rustico...to the level that permits fishermen to take a
reasonable crop of moss without causing extreme mortality to
lobster." Pringle and Sharp (1980) determined for the years
1975 and 1976 that Chondrus harvesting near the two western
Prince Edward Island ports off Miminegash and Tignish caused a
reduction in commercial lobster yields of 1% to 2%. The value
of Chondrus more than compensates for this loss.

Lobster landings in central Northumberland Strait for
1960, 1967, 1974, and 1978 were 4950 MT, 1350 MT, 900 MT, and
1800 MT respectively. The cause of the marked decrease
between 1960 and 1967 is unknown but thought to have been due
to overharvesting (Caddy, pers. comm.'). Lobster landings
improved somewhat in a number of ports to the west of Borden
in 1978 and 1979 but decreased in Borden in 1979 by 14% (Table
1). The fishermen claimed the decrease was due to firstly
Chondrus harvesting on Borden summer lobster grounds, and
secondly, scallop fishing on the spring lobster grounds. A
preliminary study was undertaken to determine if lobsters are
present in commercially important Chondrus beds during late
spring and early summer and if they are, to assess the impact
on the lobster fishery by Chondrus dragraking. An attempt was
also made to verify reports of a significant bycatch of
lobsters in the spring scallop fishery.

METHODS AND MATERIALS

The locations of the commercially important Chondrus beds
in the Borden area (Figure 1) were identified by Ancil Ferguson 2 .

1Dr. John F. Caddy, Research Scientist, Fisheries and
Oceans Canada.

2Captain Ancil Ferguson, Chondrus harvester, Victoria,
Prince Edward Island.
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It had been noted that basket-dragrakes employed by Chondrus
harvesters off Miminegash were effective in capturing lobsters
(Pringle et al., 1979). Between May 18 and July 26, 1979,
each bed was observed from three to five times by towing three
basket-dragrakes for four 12 minute tows behind a 12 m inshore
fishing vessel skippered by Chondrus harvester, Captain Leroy
Clow. To verify the technique similar observations' were
made July 12 on three commercially important Chondrus beds off
Miminegash, Prince Edward Island (Figure 1). The number of
lobsters returned in each basket-dragrake was noted as was the
presence of other animals.

Lobsters tend to avoid moving dragrakes (Scarratt, 1972);
thus, SCUBA-equipped observers were towed behind basket-
dragrakes for 10 minutes/48 minutes of towing time. They
noted the number of lobsters on the basket-dragrake track and
a meter on either side. Because lobsters are nocturnal, one
night observation was made off Chelton Beach (Figure 1) on
July 10; a stainless steel line was laid out perpendicular to
the shore through the bed. SCUBA-equipped observers with
sealed beam lights swam the transect noting lobsters.

The second author boarded scallop boats skippered by
Captains MacKenzie 2 and Arsenault 3 on April 24 and 26,
and May 1 and 23, to determine the number of lobsters or
portions thereof in the scallop drags. The boats departed
either Borden or Summerside Harbours about 0600 h and returned
about 1700 h. Approximately 30 tows/d were made with Gulf
scallop rock drags on scallop beds southwest of Borden (for
location of this bed see Jamieson et al., 1980)

RESULTS

Lobsters were not observed by the divers on any of the
beds in the Borden area during mid May (Table 2); however, by
late May three were observed; only one was noted in the
mid-June observation period and two were observed in early
July. During the late July observations, five lobsters were
counted. During the study, divers spent 270 minutes holding
on to the basket dragrakes and 11 lobsters were observed; this
was 0.04 min. -1 (Table 3). Lobsters were not observed
during the night dive, nor were injured lobsters observed in
the basket-dragrake tracks following their passage.

'Captain Leo Gallant, fisherman, Miminegash, Prince
Edward Island, skipper of the Centennial Pride.

2Captain George MacKenzie, scallop harvester, Borden,
Prince Edward Island.

3Captain Fidele Arsenault, scallop harvester, Abrahm's
Village, Prince Edward Island.
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Lobsters were not captured in basket-dragrakes in the
Borden area (Table 3) during the entire study (the basket-
dragrakes were towed for 1,296 minutes) although crabs,
snails, starfish, flounders, gunnels, and sculpins were
commonly captured (Appendix Tables 1-6). Off Miminegash a
total of 34 lobsters were captured in 192 minutes, which was
0.18 lobster min. -1 (Table 3). Divers were attached to
the basket-dragrakes for 40 minutes off Miminegash and 71
lobsters were observed, or 1.9 lobster min. -1 .

The scallop drags were on the bottom for approximately
30 h and only one lobster was captured.

DISCUSSION

The methods employed to assess presence of lobsters on
Chondrus beds were satisfactory, but both the towing of
basket-dragrakes and the observations by SCUBA-equipped
personnel are required where lobsters are scarce. This was
the case off Borden, where the only lobsters observed were by
divers. Off Miminegash, the number of lobsters captured by
basket- dragrakes was 0.18 min. -1 of bottom time, whereas
the number observed by divers was 1.9 min. -1 . Thus, even
where the lobster density is high the divers are more accurate
in assessing lobster abundance than are the basket-dragrakes.
The basket-dragrake captured other highly motile animals:
crabs, flounders, gunnels, and sculpins.

Eleven lobsters were observed in the ten-week study off
Borden. Lobsters were not observed in mid May but were noted
at the end of May on two beds separated by approximately 9 km.
They were noted on every observation period thereafter, and
five of the eleven were observed in late July. This suggests
a seasonal migration of lobsters onto Chondrus beds, but the
total numbers are so low that it makes it difficult to accept
this hypothesis without further data.

The lobster density was considerably higher on the
Chondrus beds off Miminegash than off Borden. The basket-
dragrakes were towed for a total of 1,296 minutes off Borden
and no lobsters were captured. However, 34 lobsters were
captured in 192 minutes of towing time off Miminegash. This
verifies the lobster landing statistics (Table 1) where, off
Borden, the mean landing per boat was 1.0 MT; off Miminegash
it was 3.8 MT.

The impact on lobsters of Chondrus dragraking off Borden
appears slight. There are few lobsters on the Chondrus beds,
and the bulk of those present avoided the oncoming basket-
dragrake by either swimming to the side of it or going over
the top (Table 2). Of 87 lobsters observed in the study
(Miminegash and Borden), only two stayed on track permitting



the implement to ride over them. When the basket-dragrake
track was demarcated and assessed for damaged or dead lobsters
following the passage of the implement, none were found. Thus,
even if lobsters were more abundant off Borden the impact by
Chondrus harvesting would appear to be slight. This is
particularly so with the banning of the basket-dragrake as the
latter is far more deleterious to lobsters than the dragrake.
When lobsters swim up to avoid the implement they may be
captured in the basket, where they were often smashed with the
enclosed rocks.

Scarratt (1972) noted that rockier bottom was more
suitable lobster habitat than flat sandstone. He compared the
impact of Chondrus harvesting on lobsters between a relatively
rocky area (off Rustico) and a relatively flat area (off
Miminegash) and noted that lobsters in the rocky area were
more adversely affected. In the present study the basket-
dragrakes returned 21.7 rocks min. -1 of tow time off
Borden and 70.7 rocks min. -1 of tow time off Miminegash.
This suggests that were there equal densities of lobster in
the two areas, the damage would be less off Borden for equal
Chondrus harvesting effort.

There are two interrelated factors which must be con-
sidered when assessing the impact of  Chondrus harvesting on
lobsters. First, Chondrus dragrakes cannot be successfully
towed over rocky substrate; hence, dragraking tends to take
place on relatively flat bottom. Scarratt (1972) pointed out
that lobsters prefer a rocky substrate. Secondly, of the
coast available for lobster fishing off Miminegash or Borden,
only a small percentage of it is suitable for Chondrus har-
vesting (see Figure 1), and this area is likely the least
productive for the lobster fishermen. B. Smithl (pers.
observ.) noted this in his study of Chondrus harvesting and
its impact on the lobster fishery in George Bay, Nova Scotia.
For these reasons, lobster and Chondrus harvesting success-
fully coexist in many areas of the southern Gulf of St. Law-
rence.

Thus, it is unlikely Chondrus harvesting is responsible
for the decline in lobster landings in the Borden area and
there is no reason to ban Irish mossing. This is even more
evident when the lobster landings per boat are compared
between Borden and Miminegash (Table 1). Miminegash had
considerably more Chondrus harvesters and a rockier bottom,
and yet the lobster landings per boat are greater than off
Borden by a factor of 3.8.

The spring scallop fishery off Borden appears to have a
negligible impact on lobsters although a more detailed study
is required.

'Mr. Barry Smith, Biologist, Nova Scotia Department of
Fisheries.
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CONCLUSIONS

1. Diver observations of lobster density are more accurate
than assessments through capture in towed basket-dragrakes.

2. It appears that lobsters migrate near shore in July, but
more data are required to verify this hypothesis.

3. July lobster densities in Chondrus beds off Miminegash
are considerably greater than off Borden.

4. Chondrus beds studied off Miminegash are rockier by a
factor of 3.5 than those off Borden.

5. Lobsters tend to avoid oncoming dragrakes by either
swimming in a lateral or vertical direction.

6. The impact on lobsters of Chondrus harvesting off Borden
is slight and is not responsible for the decline in
lobster landings nor the difference between the landings
by Borden fishermen and those from other ports in the
district.

7. Chondrus dragraking should be permitted in the Borden
area of Marine Plant Harvesting District 6.

8. It appears that lobster bycatch in scallop drags off
Borden in April/May is negligible.

RECOMMENDATIONS

1. That Chondrus dragraking be continued at the same level as
permitted during 1978 in all of Marine Plant Harvesting
District 6.

2. That a reassessment of the ecological impact of Chondrus
harvesting on lobsters be undertaken in Marine Plant
Harvesting Districts 3 and 4, which are presently closed
to dragraking.

3. That a rigorous study of the impact of scallop harvesting
on lobsters be undertaken in the southern Gulf.

ACKNOWLEDGEMENTS

Thanks are extended to Captains George MacKenzie and
Fidele Arsenault for permitting observers aboard their scallop
boats; Captain Leroy Clow for being so accommodating while
under charter; Captain Ancil Ferguson for pointing• out the
Irish moss beds in District 6; and the following summer



6

students for their assistance -.Tim Birt, Pierre Blanchette,
Carl Doucette, Dave McKenna and Wade Gallant; Bob Miller and
Glyn Sharp for reviewing and offering constructive criticism
of the manuscript; and Sharon LeBlanc, Rita McGregor and Beth
Campbell for typing and proofreading. Doug Robinson provided
the data in Table 1.

REFERENCES

DeWolfe, A.G. 1974. The lobster fishery of the Maritimes
Provinces: economic effects of regulations. Bull. Fish.
Res. Bd. Can. No. 187: 59 p.

Jamieson, G.S, N.B. Witherspoon, and M.J. Lundy.
Assessment of Northumberland Strait scallop stock.- 1979.
CAF SAC Res. Doc,* 811)73, 15: p,

Pringle, J.D., J. Murchison, and D. Jones, 1979. A study to
develop a replacement for the basket-dragrake for Chondrus
harvesters of the southern Gulf of St. Lawrence. Fish.
Mar. Serv. MS Rep. 1496: 48 p.

Pringle, J.D. and G.J. Sharp. 1980. Multispecies resource
management of economically important marine plant
communities of eastern Canada. In 14th European Marine
Biology Symposium, protection of life in the sea
(ed. 0. Kinne and H.-P. Bulnheim): Helgolander
Meeresunters 33: 711-720.

Scarratt, D.J. 1972. Investigations into the effects on
lobsters of raking Irish moss, 1970-71. Fish. Res.
Bd Can. Tech. Rep. 329: 20 p.



NC)-
o

N
-
C
)
 
r
o

r
 
L

N
-

N
-
0
)

 
O-

N
-
rn roL

NC
)
C
-

-

o
 
C

d
•
^
 
C
 
^

F
ro

N
 
I
-

C
)
f

C-
 
4
1

C
 
f
0

C
0
0

J
 
.
a

W0
U

•
 
r
o

0
0.
0NO
)

4
-
' C

-
0
0
)

I
-C
 
H

C C  
—Y

C
 'C

'
C
o
 

J9
-0
U

)i- ,
•
 
r
o

0
0

Z
 
ac
-
.
-
-

ro
 -

4
- C

—
O
 
r
0

0

--^

C
—

U
 
+
^0

ro o
J
 
-
Q

4
-0
U

)

0
0

Z
 
^

5-0

C
)0LtN
-

N
-

C
)S.-

4-'
U
)

MCNNVN0OJCN5-0OCY5-
vUS.-0
'
HO
)

CCro5-0
)ONCCCU
)

JmF
-

C
)

C
)

WN
-

C
)

7

V
 M

I
n

 V
' I

n
 M

r N
- C

) U
) 0

0
O

lf) In
 lD

 O
O

 C
O

 C
1
 t2

'f IO
 C

O
	

C
)

O
l

r
 
O
 
O
 
O
 
O
 
O
 
O
 
O
 
O
 
r
 
r

C

tO
 M

 0
1
 N

tn
 O

V
 L

L
')1

1
7
M

(.O
C

9
 r

 r
 N

 N
 r

 N
	

1"•) O
M

O
 
r
 
r
 
r
 
r
 
N
 
r
 
r
 
r
 
r

r

t O
 O

 U
 O

 l D
 O
	

V
 C

 O
 N

 L
• 1

O

N
 w

 N
- tO

 C
7
 C

) t0
1
') W

 U
) 0

)
C

)
L
 
O
 
N
 
N
 
r
 
r
 
O
 
N

O
r
 r

 N
 M

O

M
 O

tn
 L

n
 l^

l.f)^
' N

 k
O

 N
U

7
0
1

r
 
r
 
M
 
M
 
N
 
N
 
M
 
M
 
C

N

c
J 0

)I
n

 tO
 0

0
 N

 r(-M
 C

Y
 M

t.n
r
N
	

r
N

 m
U

')N
-

l0N

l0
 O

lL
 M

N
 V

 1
	

L
C

 O
1
O

-

r^
 D

 N
 O

 r 0
 0

 0
 (.O

 n
N

r
 
r
 
l0
	

N
 l.f)

	
^

	
M

C
D

N
O

C
O

 i- M
 Q

l 1
	

^
' 1
	

r
 lA

 N
 M

lD

O
	

N
 M
	

M
	

I-
	

M
 M

M

N
 1

^
 tl')

 I
^
 l0

 l0
	

^
' M

 L
n

 N
c
o

N
	

r
 N

 M
U

)
 1

-
toC
V

O
 U
	

N
- ID

 If) L
.f) ^

O
 IA

 N
 V

CC)

d
' 1
	

N
 N

 C
)
 C

 t n
 M

 C
) C

)
M

t O
 O

 r M
 W

 O
 0

 M
 U

 O
O

r
	

r
	

N
O

)

O
 O

) M
 N
	

M
 N
	

r
O

N
 r M

 M
 N

 N
 I

n
 M

 N
 M

M

N
N

- V
 O

l l- In
 U

2
 N

 N
- 0

0
 c

Y
O

r
N
	

r
M

N
lf

)C
O

0
0
N

Wi. L
	

N
	

C
Y
	

'C
 >
	

>
	

O
G

)
 C

 >
,
.
0
 0

4
-
' O

 .
0
 a

O
 
0
 
r
o
 
3
 
•
0
 
C
 
5
-
)
 
I
n

'C
	

m
	

L
 •r-	

'C
U

'
U

) C
)	

U
) e

p
 O

 U
) C

' L
L
 C

 L
 w

 a
-
' C

 C
 0

- C
 6

)
 N

o
f

O
 4

)
 N
	

C
.
-
	

5
-
C
C

+
+

 v
 E

 W
 O

 rn
 a

) a
4
 m

 •,=
 C

m
.

U
 L

 E
 Q

 E
 C

) 0
) N

 3
	

'r
Y

O
 7

 N
 C

)•
r
 L

 N
 O

 •
^

 Y
m
 
N
 
(
.
)
 
w
 
2
 
c
a
 
3
 
2
 
f
 
V
)

01-



8

Table 2. Lobsters observed by SCUBA-equipped divers towed behind basket dragrakes
over Chondrus beds in the Borden area.

Date
	

Location
	

Number of
	

Approximate
	

Comments

lobsters
	

size of
observed
	

lobster

May 18

May 30-31

June 18

July 5

July 25-26

All beds

Seacow Harbour
Kelly's Harbour

Chelton Beach

Seacow Head

Seacow Head
Bell's Point
Kelly's Point

1 	 Canner
2 	 Market & Short

1 	 Short

2 	 ?

1 	 Market
1 	 Canner
3 	 Canner

Lobsters swam over
basket dragrake.

Lobsters swam over
basket dragrake.

Lobsters swam over
basket dragrake or
off to the side.

-s
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