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AB STRACT 

Lambert, J. and P. Goudreau. 1996. Performance of the New England hydraulic dredge for the harvest 
of Stirnpson's surf clams (Mactromerispolynyma). Can. Ind. Fish. Aquat. Sci. 23 5: W + 28 p. 

The New England hydraulic dredge has been used recently in the commercial harvest of Stimpson's 
surf clams (Mactronzerispolynyma) in the Gulf of St. Lawrence. We undertook a study to determine 
the harvesting efficiency of this fishing gear and its imrnediate impact on the mollusc populations. The 
study was carried out in two parts: the first part, in 1993, took place aboard a commercial clarnrning 
boat. The second, in 1994, was conducted aboard a research vesse1 of the Department of Fisheries and 
Oceans. The sampling of each station was conducted with a hydraulic dredge and the assistance of a 
professional dive team. For both parts of the study, Stimpson's surf clams that were large enough to be 
retained in the dredge's bucket were harvested with an efficiency of over 90%. Of the clams remaining 
on the bottom, almost two-thirds were damaged by the dredge. A small percentage of other molluscs 
species that were not harvested were also damaged. More than 20% of the clams harvested by the 
dredge showed signs of damage. Clams smaller than 66 mm in length were rare on the study sites, thus 
it was not possible to assess gear selectivity or the effect of dredging on small individuals. However, by 
using a 19 mm plastic mesh (vexarTM) lining in the dredge, a more representative range of Stimpson's 
surf clams present in the area was obtained. 



Lambert, J. et P. Goudreau. 1996. Performance of the New England hydraulic dredge for the harvest 
of Stimpson's surf clams (Mactromerispolynyma). Can. Ind. Fish. Aquat. Sci. 235: vii + 28 p. 

La drague hydraulique de type Nouvelle-Angleterre est utilisée depuis peu dans le golfe du Saint- 
Laurent pour la récolte de la mactre de Stirnpson (Mactron~erispoZynpza). Une étude a été entreprise 
afin de déterminer l'efficacité de récolte de ce type d'engin et l'impact immédiat de son passage sur les 
mollusques présents. Cette expérience a été réalisée en deux volets, le premier a été effectué en 1993 à 
partir d'un palourdier commercial et le second en 1994 sur un navire de recherche du ministère des 
Pêches et des Océans. L'échantillonnage de chaque trait a été réalisé par la drague hydraulique et 
l'assistance d'une équipe de plongeurs professionnels. L'ensemble des résultats a demontré que ce type 
d'engin de pêche pouvait récolter des mactres de Stimpson de taille assez grande pour demeurer dans le 
panier de la drague avec un taux d'efficacité supérieur à 90%. Près des deux tiers des mactres de 
Stimpson laissées sur le fond ont été endommagées lors du passage de la drague. Par contre, un faible 
pourcentage des autres espèces de mollusques non récoltées ont été endommagées. Parmi les mactres 
récoltées par la drague, plus de 20% présentaient un bris quelconque. La rareté de mactres de taille 
inférieure à 66 millimètres sur les sites de l'expérience n'a pas permis d'évaluer la sélectivité de I'ençin de 
pêche ainsi que l'effet de ce type de pêche sur les petits individus. Cependant, l'utilisation d'une drague 
doublée avec un treillis de plastique (vexarn') d'une maille de 19 millimètres, a permis d'obtenir une 
meilleure représentativité de la plage de tailles des mactres présentes dans le milieu. 





INTRODUCTION 

Hydraulic dredges with jets of water directed at the base of the blade originate from a technology 
introduced in the rniddle of the 1940's (Yancey and Welch 1968). This method is the best way to 
capture endobenthic molluscs and causes less darnage to the shells than "dry" methods, which do not 
have the advantage of water pressure to loosen the bottom sedirnents (Medcof and Caddy 1971, 
Murawski and Serchuk 1989). The capture efficiency of a hydraulic dredge may Vary depending on the 
species that it is designed to capture and the ability of the fisherman to successfÙlly maneuver the geai-. 
Both Medcof and Caddy (1971) and Meyer et al. (1981) showed that the capture efficiency of a 
hydraulic dredge may exceed 90% if it is properly maneuvered. Meyer et al. (198 1) observed that an 
ineffectively used hydraulic dredge leaves behind many Atlantic surf clams (Spisula solidissima) on the 
surface of the sediment aRer its passage and damages the shells, leaving them more susceptible to 
predation. On the other hand, to explain the lack of reduction in CPUE (Catch Per Unit Effort) at sites 
where the total number of tows was sufficient to cover more than 100% of the bottom sediment 
surface, Roddick and Kenchington (1990) hypothesized that hydraulic dredges were not as efficient as 
previously believed for the collection of Stimpson's surf clam (Mactron~erispoZyi?ynza). 

The New England hydraulic dredge has been used over the past few years in Québec mainiy for the 
capture of Stirnpson's surf clams. There is little available information regarding the performance of this 
dredge for the capture of this mollusc, which, according to Caddy et al. (1974), buries itself a little 
deeper in the sediments than does the Atlantic surf clam. To analyze the effects of a hydraulic dredging 
fishery on population dynamics and to provide more accurate population estimates for scientific 
research, a better understanding of the performance of this type of dredge in the collection of 
Stimpson's surf clams is essential. 

The goal of the present study was to evaluate the efficiency of the New England hydraulic dredge for 
the capture of Stimpson's surf clams. The study also aimed at estimating the percentage of clams 
damaged during collection by the dredge as well as those displaced during each tow but not captured. 
The damage to other resident mollusc species was also examined. Finally, various observations that 
may improve our understanding of the dredge's performance are presented. 

METHODS 

The study was camed out in two parts. The first was undertaken in 1993 aboard a commercial fishing 
vessel and the second in 1994 aboard a DFO (Department of Fisheries and Oceans) research vessel. A 
New England hydraulic dredge (Figure 1) was used on both vessels. 



PART 1 : 

The first part of the study, on the Brigztte Susan, took place fiom 6 to 10 July 1993. The vessel 
measures 12.57 m (41 fi, 3 in) and has a 125 horsepower diesel engine. The dredge used had a total 
length of 2.13 m (7 A), a basket height of 43.2 cm (17 in), and a total width of 1.52 m (5 A), of which 
1.22 m (4 A) was the width of the blade. At the tirne of this experirnent, the blade height was 15.2 cm 
(6 in). The space between the rods of the basket measured about 2.5 cm (1 in). Twelve water jets were 
directed at the base of the blade. The hydraulic pump, with a capacity of 4091 liters per minute (900 
imperial gallons per minute), was connected to an 80 horsepower diesel motor. The diameter was 12.7 
cm (5 in) at the pump entry and 10.2 cm (4 in) at the exit. A 10.2 cm diameter hose joined the pump to 
the entry of the dredge's jets. A constant pressure of 4.2 kg per cm2 (60 lbs per in2) was maintained at 
the pump exit for each tow. 

For this first phase of the study, 16 sample stations were selected based on known beds of Stimpson's 
surf clam near sept-Îles in the Gulf of St. Lawrence (Table 1). One tow was conducted at each station. 
However, data and observations were only collected for 13 stations, two of which were sampled with 
the dredge lined with 19 mm (0.75 in) mesh plastic VEXAR TM netting. One station served solely to 
collect information on video, and stations 2 and 16 could not be sampled because excessive levels of 
suspended sediment prevented the dive team fiom working. 

PART 2: 

The second part of the study was conducted between 25 and 27 May 1994 on the DFO vessel NSC 
Calcmzls II. The overall length of this vessel is 19.9 m (65 fi, 3 in), with a maximum width of 6.9 m (22 
ft, 8 in). The vessel has a draught of 2.8 m (9 A, 2 in) and a 550 horsepower diesel motor. The dredge 
used in 1994 had a total length of 2.22 m (7 A, 3.5 in), a basket height of 42 cm (16.5 in), and a width 
of 1.67 m (5 A, 6 in), of which 1.36 m (4 ft, 5.5 in) was the width of the blade (Annex 1). The metal 
rods of the basket were about 2.5 cm (1 in) apart. The height of the biade could be adjusted and varied 
between 17.8 and 22.9 cm (7 and 9 in). The pressure used varied between 3.2 and 4.2 kg per cm2 (45 
and 60 1bs per in2). Fourteen water jets were directed about 15 cm (5.9 in) in front of the blade. The 
hydraulic pump and the hose were identical to those used in the 1993 study. 

For tlis second phase of the study, nine sample stations were designated in an area near Baie-Conieau 
and Manicouagan, on Québec's upper north shore (Table 2). The stations were chosen based on 
information obtained during an exploratory fishery conducted in 1993 (J. Lambert, unpublished data). 
As in 1993, one tow was conducted at each station, but data was collected for only 7 of the 9 
attempted tows. At one station there was zero visibility due to suspended sediments, which prevented 
the dive team fiom seeing the trace lefi by the dredçe in the bottom sediments. Another station was not 
sampled so the divers could film the passage of the dredge. 

The sampling methodology was the same for both years of the study. For each tow, the weight and 
number of captured Stimpson's surf clams were noted, while only the total number was noted for other 
molluscs species. The clams were measured to the nearest millimeter and the duration of each tow was 
noted in seconds. About 20 minutes after completion of the tow, two divers descended to the bottom 



to collect molluscs greater than 2 cm in length that were lefi in the traces of the dredge or thrown 
outside the traces. The divers were carefùl to remove surface sedirnents to obtain individuals in the 
process of re-burrowing. They also measured the distance covered by the dredge, noting water colurnn 
depth at the beginning and end of the tow, and visualiy assessed the type of bottom sediment. The 
condition of the molluscs collected by the divers was evaluated, and the Stimpson's surf clams were 
weighed, counted, and the intact clams were measured. Abundances of the other mollusc species 
collected by the divers were also recorded. The average speed of each tow was estimated based on the 
distance covered by the dredge and the time taken for each tow. The efficiency of the hydraulic dredge 
for capturing the different species of molluscs was calculated according to the following equation: 

Efficiency = 
Quantity collected with the dredge 

Quantity collected with the dredge + quantity collected by the divers 
X 100 

The efficiency is expressed as percent of individuals captured and in percent' of weight captured. 
However, it should be noted that the efficiency estimation by weight rnight be biased because the 
weights of broken individuals were estimated based on the average weights of intact individuals. 

RESULTS AND DISCUSSION 

MACROBENTHOS AT THE SAMPLE STATIONS 

The samples collected by both the divers and the dredge revealed that the sample sites situated in the 
reçions of sept-Îles and Baie-Comeau were populated mainly by Stimpson's surf clams, but also by 
other species. The most abundant were whelk (Buccii~unz q.), Arctic wedge clam (Mesodesnza 
ar.cfntz[nî), Greenland cockie (Serrrpes groenlundznrs), truncated (sofi-shell) clam (Mya tr-zmcata), and 
northern propeller clam (Cyrtodaria siliqua) (Tables 3 and 4). At certain stations, the divers observed 
large numbers of sand dollars, brittle stars, and occasionally a few green sea urchins. At one of the 
stations situated near Baie-Comeau, the divers noted a high density of juvenile snow crabs 
(Chionoecetes opilio). These observations were generally confirmed following examination of the 
contents of the dredge. Other invertebrates were occasionally observed in low numbers either by the 
divers or collected in the dredge. The divers observed a large number of whelk attracted to the 
molluscs whose shells were broken by the passage of the dredge. Other predators observed by the 
divers, the cornrnon crab (Cancer iworutus), snow crab, spider crab (Hyas arm~eus), several species of 
sea stars, and the northern moon snail (Ezlspira heros), were less abundant. While the darnaged 
molluscs succumbed rapidly to-predation, the majority of -other endobenthic molluscs had already 
begun to re-bury themselves upon arriva1 of the divers. However a minimal number of molluscs may 
have escaped the attention of the divers. 



OBSERVATIONS DIRECTLY RELATED TO THE DREDGING 

The divers observed that the hydraulic dredge used on the Brigztte Susan left traces about 12 cm in 
depth whde the dredge on the NSC C a l m s  II, with the blade height adjusted to 18 cm, left traces of 
about 15 cm in depth. On a few occasions, the depth of the traces lefi by the two runners of the dredge 
were unequal and could be up to 30 cm deep on one side. In 1994, the divers observed that the dredge 
was advancing irregularly across the bottom, making short stops, slight accelerations, and even small 
bounces. The average speed of dredging was 1 1 m per min (0.3 5 knots) on the Brigrtte Szrsar1 and 16 
m per min (0.52 knots) on the NSC C a l m s  II. 

For both parts of the study, it was found that the New England dredge was very efficient for capturing 
Stimpson's surf clams. The average efficiency of the unlined dredge was 91% for the first part of the 
study and 93% for the second part. 

In seven of the ten tows conducted by the Brigztte Susm with the unlined dredge, the dredge efficiency 
was greater than 90% and attained nearly 100% at certain stations (Figure 2a). Only the tow at station 
5 resulted in an efficiency less than 80%. At this station, the divers noted a strong current flowing 
perpendicular to the dredge's pass. The tows made with the lined dredge resulted in efficiencies of 95% 
at station 13 and 86% at station 15. It is important to note that the sampling of station 14 was not 
completed because the divers noted many molluscs left on each side of the lined dredge's traces. There 
are several possible explanations for this apparent anomaly in dredge performance: the dredge may 
have been moving sideways or a hard bottom under a sandy layer could have caused the jets of water 
to rebound and displace the clams outside the path of the dredge. It is also possible that an 
accumulation of rocks and organisms inside of the lined dredge could have hindered the crosswise 
penetration of water and subsequently impeded the collection of the clams. This last hypothesis seems 
the most likely considering observations by the divers for this station and area. 

Al1 of the tows conducted on the NSC Calnms II resulted in a collection efficiency equal to or greater 
than 90% for Stimpson's surf clams (Figure 2b). A maximum efficiency of 97% was obtained at station 
7. It was observed that these stations, characterized by relatively flat sandy sediments, were favorable 
for the proper maneuverability of the dredge. 

Relationships between dredge efficiency and factors such as dredge speed, water depth, blade height, 
or pressure used could not be determined; a greater sampling effort would have been required to draw 
any such conclusions. According to fishermen, the speed and direction of currents at a given site also 
influence the maneuverability and hence the performance of this type of dredge. 

It is interesting to note that hydraulic dredges also efficiently capture other species of molluscs (Figure 
3). Certain species, such as the Arctic wedge clam, seem to be more difficult to collect because of their 
small size. For other species, such as the Atlantic razor clam, capture is usually difficult because of their 
elongated shell and because of the depth at which they typically bury themselves. These two species 



could possibly be collected with a higher efficiency following mod5cation of certain parameters of the 
dredge, such as blade height and the distance between the metal rods of the dredge basket. 

SHELL DAMAGE 

Among the Stimpson's surf clams not collected by the dredge and subsequently collected by the divers, 
67 and 63% were broken in the first and second parts of the study respectively (Tables 5 and 6). It is 
important to emphasize that these high percentages of damaged individuals represent a small 
proportion (less than 10%) of this species present on the site prior to the passage of the dredge. 
Damages ranged from breakage of one shell to nearly complete crushing of the entire shell, which 
sometimes hampered identification of the species. It was also not possible to ver@ if there was a 
relationship between the size of the clams and the relative damage caused since it was usually 
impossible to measure the broken clams. 

While less abundant, other mollusc species collected by the divers usually had a lower proportion of 
broken shells (Tables 5 and 6), although more than 50% of the razor clams were damaged. Less than 
25% of northem propeller clams and truncated soft-shelled clams had damaged shells while al1 of the 
Arctic wedge clams collected by the divers were undamaged. 

Stimpson's surf clams collected in the dredge were also found to be damaged. An average of 23% of 
the clams collected during the 12 tows on the Brigztte Susan were broken between the moment of 
capture and final deposition on the bridge of the boat (Table 7). For the seven tows conducted with 
the NSC CuIu~~z~s II, 21% of the clams retained in the dredge were found to be broken at the time of 
their examination on the bridge (Table 8). The highest rates of damage to the clams retained in the 
dredge in 1994 were at stations 1 and 3, where the lowest water pressure (3.2 kgicm2 or 45 lbs/in2) 
was used. These two tows were also conducted at the highest operational speeds, 19 and 25 dmin. ,  
and with a blade height of 17.8 cm. The lowest ercentage of damaged clams was found at station 8, P where a water pressure of 4.2 kg/cm2 (60 lbslin ), a speed of 16.6 mimin., and a blade height of 22.9 
cm were used. The numbers of broken shells obtained in this study are on the same order of magnitude 
as those found for other studies. For example, in a study in the Bering Sea, Kauwling and Bakus 
(1979) noted that 16% of the Stimpson's surf clams were damaged during collection. Roddick and 
Kenchington (1990) indicated that 27.6% of Stimpson's surf clams were damaged following scientific 
collections made near Nova Scotia. These numbers are of importance considering that the majority of 
damaged Stimpson's surf clams collected as part of the commercial fishery in Québec are thrown back 
and thus not counted in officia1 catch landings. 

Even though the small number of tows limits definitive conclusions, Our results suggest a possible link 
between the proportion of damagedStimpson's surf clams collected by the dredge and water pressure, 
blade height, and even tow speed. Kauwling and Bakus (1979) mentioned that these factors could be 
responsible for damage created by this type of dredge, and added that the shells could also break 
between the metals rods of the dredge's basket, which was also observed by Roddick and Kenchington 
(1990). On several occasions during 1993, the presence of large cobbles collected in the dredge with 
the clams may have caused much of the sheI1 damage. In addition, it is also important to point out that 



several shells were broken when the dredge contents were dumped ont0 the deck during both 1993 
and 1 994. 

STRUCTURE 

We get a good idea of the size structure of Stimpson's surf clams with the data from the two study 
sites. In 1993, the size of Stimpson's surf clams captured with the dredge without the additionai plastic 
mesh lining varied between 31 and 127 mm and averaged 96 mm (Figure 4a); a single individual 
measured less than 52 mm. Two modes were evident, one at 78 mm and the other at 99 mm. The size 
distribution of clams not broken and collected both inside and outside of the dredge's traces by the 
divers ranged from 54 to 117 mm (Figures 4b and c). The proportion of individuals less than 90 mm 
was much higher among the clams not collected by the dredge. The absence of clams less than 85 mm 
in length among those not captured by the dredge with the additionai mesh (Figure 5b) suggests that 
the lining increases the dredge's efficiency in capturing smaller individuals. 

The size of clams captured in the dredge during the second part of the study varied between 64 and 
115 mm, with both a mean and a peak at 94 mm (Figure 6a). The size of clams not collected by the 
dredge ranged from 50 to 1 10 with an average of 91 mm (Figures 6b and c). A comparison of the size 
fiequencies of clams captured by the dredge and collected by divers to evaluate gear selectivity could 
not be made due to the scarcity of smail individuals and the small number of sample stations. The 
distance between the metal rods of the dredge's basket, 25 mm in this study, is the principal means of 
controlling the size of clams collected, so the dredge selectively collected clams with a width larçer 
than 25 mm. Width corresponds to length based on the following equation: Length = 2.39 X Width + 
6.5, a relationship based on clams measuring approximately 66 mm in length collected near sept-Îles. 
An examination of the data reveals that clams of this size or smaller were rare in our samples. As a 
result, the effect of specimen size in the calculation of dredge capture efficiency can be dismissed 
without significantly affecting the results. It should be noted that the majority of clams collected by the 
divers could not be measured because of shell damage. 

THE EFFECTS OF DREDGING ON THE ENVIRONMENT 

Based on diver observations, dredge passage causes a large amount of sediment to be suspended in the 
water column. Although most sediments were principally composed of sand and rapidly resettled, a 
finer sediment cloud oRen remained more than 30 minutes afler the tow. This sediment cloud was 
more rapidly dispersed when the current was strong. A study by Kauwling and Bakus (1979) showed 
that the use of a hydraulic dredge on a bed of Stimpson's surf clams in the Benng Sea only had a 
minimal effect on the grain size composition of the bottom sediments despite the observed 
resuspension of fine sediments. The authors noted that fine sediments were only a small component of 
the bottom sediments, which consisted primarily of medium to coarse sand. According to these same 
authors, the disturbance of bottom sediments by the dredge lefl traces that persisted from several days 
to several years. Diver observations in the present study revealed that the sediments remaining in the 
traces were much less compacted than in adjacent areas. 



The high efficiency of the dredge for the capture of Stimpson's surf clam and the minimal darnage 
caused to other moiluscs, which are less abundant in beds of this clam, suggest that the use of the New 
England hydraulic dredge has a rninor short t e m  impact on resident molluscs. A few studies mention 
that the use of the hydraulic dredges on beds of endobenthic molluscs would have little long term 
negative effects on the benthos (Kauwling and Bakus 1979, MacKenzie 1982). Only those organisms 
with lirnited mobility or limited ability to re-burrow would be afTected by the sediment displacement. 
These organisms would not be numerous in beds of Stirnpson's surf clams since sediments associated 
with these clams are ofken already unstable. A long-term study would be necessary to v e e  the effect 
of this type of dredge on the physical environment and the ecosystem in general. 

CONCLUSIONS 

The two New England dredges used in this study are very efficient for capturing Stimpson's surf clams. 
The degree of efficiency, which averaged more than 90%, is similar to the efficiencies mentioned in the 
literature for the collection of other endobenthic species with hydraulic gear (Medcof and Caddy 1971, 
Meyer et al. 1981). The majority of Stimpson's surf clams not coilected duMg dredging were 
damaged, but represent only a small percentage of capturable clams (Figure 7). Direct and indirect 
mortality due to this type of fishing totaled nearly 100% for several stations sampled in the current 
study. It is important to note that these values apply only to those individuals present at the sample 
sites, which, for the most part, were of a sufficient size to be retained in the dredge's basket. 

A considerable proportion of the Stimpson's surf clams collected by the hydraulic dredges were 
damaged between the moment of capture and final deposit on the bridge of the boat. This portion of 
the collected biomass becomes unusable and is lost to the fishery without being evaluated. Fishermen 
should make a concerted effort to minimize these losses. 

We could not determine gear selectivity because of the low abundance of juveniles. Nevertheless, the 
size classes captured with the lined dredge suggests that this modification would be helpfùl for 
obtaining a more realistic estirnate of the number and size of individuals present. A more extensive 
sampling program would be necessary to accurately evaluate the selectivity and performance of a 
dredge with this modification. 

Although bottom disturbance at the time of dredging appears to be substantial, there is currently no 
evidence to conclude that the effects on either a short or long term basis would be h a d l  for other 
resident benthic organisms. A small proportion of other mollusc species present at the sample stations 
and not captured by the dredge were damaged. A more detailed environmental impact study would be 
necessary to define the effects of a dredging fishery on the ecosystem. 
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Table 1. Site and tow characteristics of samplings made by the Brigitte Susan in 1993 

Station Site Sediment Depth Tow Tow Speed Water Blade Notes 
tY Pe (m) distance duration (mlmin.) Pressure height 

(ml (min.) (kg/cm2) (cm) 
1 Grosse Boule mud and fine sand 24.1 25.6 3.33 7.7 4.2 15.2 Normal 
2 Grosse Boule - - - - - 4.2 15.2 Zero visibility 
3 Grosse Boule mud and fine sand 24.4 22.3 4.07 5.5 4.2 15.2 Normal 
4 Grosse Boule mud and fine sand 2 1.3 41.1 3.15 13.1 4.2 15.2 Normal 
5 Baie Moisie mud and sand 25.3 44.5 3 .O0 14.8 4.2 15.2 Normal 
6 Baie Moisie sand 21.3 38.1 3.07 12.4 4.2 15.2 Normal 
7 Baie Moisie sand 22.6 34.4 3.25 10.6 4.2 15.2 Normal 
8 Baie Moisie sand 21.9 35.1 3.13 11.2 4.2 15.2 Normal 
9 Baie Ste- - - - - - 4.2 15.2 Video taken 

Marguerite 
10 Baie Ste- mud and sand 13.4 51.8 4.00 13.0 4.2 15.2 Normal 

Marguerite 
11 Baie Ste- mud and sand 21.3 25.9 3 .O3 8.6 4.2 15.2 Normal 

Marguerite 
12 Baie Ste- mud and sand 23.8 22.9 3 .O7 7.4 4.2 15.2 Normal 

Marguerite 
13 Baie Moisie sand 25.6 57.9 3.13 18.5 4.2 15.2 Dredge with mesh liner 
14 Baie Moisie - - - - - 4.2 1 5.2 Lined dredge problem 
15 Cayes de l'est sand 25.0 14.0 1.35 10.4 4.2 1 5.2 Dredge with mesh liner 
16 Baie de la Boule - - - - - 4.2 15.2 Zero visibility 



Table 2. Site and tow characteristics of samplings made by the NSC Calanus II in 1994. 

Station Site Sediment Depth Tow Tow Speed Water Blade Notes 
type (m) distance duration (rnlmin.) pressure height 

( m) (min.) (kg/cm2) (cm) P 

1 Baie-Comeau Sand 13.7 5 8 3 .O0 19.3 3.2 17.8 Normal O 

2 Baie-Comeau Sand 17.1 50 3 .O0 16.7 4.2 17.8 Normal 
3 Baie-Comeau Sand 16.8 7 5 3 .O0 25.0 3.2 17.8 Normal 
4 Baie-Comeau Sand 15.8 26 3 .O0 8.6 4.2 17.8 Normal 
5 Manicouagan Sand 9.8 - 3.00 - 4.2 17.8 Video 
6 Manicouagan Sand - - 3 .O0 - 4.2 17.8 Zero visibility 
7 Manicouagan Sand 14.0 26 3 .O0 8.6 4.2 22.9 Normal 
8 Baie-Comeau Sand 15.5 5 O 3.00 16.6 4.2 22.9 Normal 
9 Baie-Comeau Sand 16.2 5 O 3 .O0 16.6 4.2 22.9 Normal 



Table 3. Abundances of the principal mollusc species captured by the dredge or collected by 
the divers in 1993. 

Species Captured 

Number Percentage 
of total 

Stimpson's surf clam (Mactromeris polynyma) 3785 75.2 

Greenland cockle (Serripes groen landicus) 353 7.0 

Northern propeller clam (Cyrtodaria siliqua) 336 6.7 

Truncated (sofi-shell) clam (Mya truncata) 

Whelk (Buccinunz sp.) 

Arctic wedge clam (Mesodesnta arctatum) 97 1.9 

Pelican's foot (Aporrhais occiden talis) 5 4 1.1 

Island cockle (Clinocardiunz ciliatunz) 

Arctic rough mya (Panomia arctica) 

Razor clam (Ensis directus) 

Atlantic razor clam (Siliqua costata) 

Astarte (Astarte sp.) 3 o. 1 

Northern moon snail (Euspira heros) 2 0.0 



Table 4. Abundances of the principal mollusc species captured by the dredge or collected by 
the divers in 1994. 

Species Captured 

Number Percentage 
of total 

Stimpson's surf clam (Mactronierispoly7ynia) 

Northern propeller clam (Cyrtodaria siliqua) 

Whelk (Buccinz4nr sp. ) 

Arctic wedge clam (Mesodesnia arctatuni) 

Truncated (sofi-shell) clam (Mya truncata) 

Greenland cockle (Serripes groenlnndiczts) 

Blue musse1 (Mytilus edulis) 



Table 5. Number of broken and intact individuals collected by divers in 1993. 

Species Inside the traces Outside the traces Total 
Intact Broken Intact Broken Intact Broken 

Stimpson's surf clam 4 8 130 6 5 104 113 234 
(Mactron~eris poZyizynla) 

Greenland cockle 15 5 1 O 4 25 9 
(Serripes groenlaiîdicus) 

Northern propeller clam 4 8 1 O 22 6 70 16 
(Cyrtodaria siliqua) 

Truncated (soft-shell) clam 123 16 23 9 146 25 
(Mya truncata) 

Arctic wedge clam 27 O 11 O 3 8 O 
(Mesodesnza arctatzrm) 

Island cockle 8 O O O 8 O 
(Cliilocardiun? ciliatum) 

Razor clam 
(Ensis directus) 



Table 6. Number of broken and intact individuals collected by divers in 1994. 

Species Inside the traces Outside the traces Total 
Intact Broken Intact Broken Intact Broken 

Stimpson's surf clam 
(Mactronzeris polynynza) 

Greenland cockle 
(Serripes groenlandicus) 

Northern propeller clam 
(Cyrtodaria siliqua) 

Truncated (sofi-shell) clam 
(Mya truncata) 

Whelk 
(Buccinzrm sp.) 

Arctic wedge clam 
(Mesodesnza arctatunz) 

Razor clam 
(Ensis directzrs) 

Atlantic razor clam 
(Siliqua costata) 

Blue musse1 
(Mytilus edulis) 



Table 7. Proportion of Stimpson's surf clams captured by the dredge that were broken in 
1.993. 

Station Total (n) Broken (%) 

Total 3785 Average 23 

Table 8. Proportion of Stimpson's surf clams captured by the dredge that were broken in 
1994. 

Station Total (n) Broken (%) 
* 

Total 2242 Average 21 



Figure 1.  New England type hydraulic dredge. 



a )  Brigitte Susan  
1 9 9 3  

B N u m b e r  

U K g  

Station 

b )  N S C  C a l a n u s  II 
1 9 9 4  

1 2 3 4 7 8 9 

S ta tio n 

Figure 2 Efficiency of the hydraulic dredge (a) in 1993 on the Brigztte Susan and (b) in 1994 
on the NSC Calanus II. 
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a) Dredge 
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Figure 4. Size structure, by 3 mm classes, of Stimpson's surf' clams in 1993 (a) captured by 
the dredge, (b) not captured and collected by divers inside the traces and (c) not 
captured and collected by divers outside the traces. 
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Figure 5 .  Size structure, by 3 mm classes, of Stimpson's surf clams in 1993 (a) captured by 
the dredge .svith-the mesh liner (mesh size 19 mm), and (b) not captured and 
collected inside the traces by divers. 



a) Dredge 

b) Inside the traces 

c) Outside the traces 

Figure 6. Size structure, by 3 mm classes, of Stimpson's surf clams in 1994 (a) captured by 
the dredge, (b) not captured and collected inside the traces by divers, and (c) not 
captured and collected by divers outside the traces. 
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Figure 7. Percentages of Stimpson's surf clams, intact or broken, that were captured by the 
dredge or collected by divers in (a) 1993 or (b) 1994. 



Source: M. René Fillim 
ex-Mont-Joli Machinerie Ltée 
1619 Aubin, Mont-joli, 
Québec 

HYDRAULIC DREDGE 
SlDE VlEW 

Annex 1. Hydraulic dredge plan 
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