
Murphy, A., Grant, S., Winger, P., Olsen, J., and Nguyen, T.  
 

Fisheries and Marine Institute of Memorial University 
St. John’s, Newfoundland, Canada 

E-mail: andrew.murphy@mi.mun.ca 
 
 

Presenter
Presentation Notes
Good Morning everyone! My name is Andrew Murphy, I’m being supervised by Dr. Scott Grant and Dr. Paul Winger from the Centre for Sustainable Aquatic Resources Department  at Marine Institute for my project titled Gear modifications to a shrimp trawl to reduce seabed impacts and preserve catch rates in the Atlantic Canada offshore shrimp fishery.
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Presentation Notes
Since our founding as the College of Fisheries in 1964 through to the development of our Ridge Road campus as the Institute of Fisheries and Marine Technologies to our affiliation with Memorial University in 1992, we have been dedicated to fostering economic development in the strategic marine sectors of our economy and enabling our people to participate in the marine industry nationally and internationally.





Background 
 Canada is one of the world’s leading producers of coldwater 

shrimp. 
 
 85 thousand tonnes with a landed value of just over $191 

million for both inshore and offshore shrimp fisheries. 
 

 Bottom trawling is the only economical means to harvest 
shrimp. 
 

 Gear modifications help to reduce ecological impacts. 
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The biological and physical impacts of trawling have made it very unpopular with the general public and environment groups and it’s facing increasing restrictions, area closures, and bans in many regions around the world. Major seafood buyers and government agencies such as DFO are under increasing pressure to adopt an ecosystem based management approach to fisheries which includes reducing bottom trawling impacts on sensitive habitats and increasing sustainability in our oceans.

The ban of bottom trawling would impact Canada greatly which is one of the world’s leading producers of coldwater shrimp. This fishery employs ~3000 people for offshore and onshore operations in Atlantic Canada and is worth over $100 million dollars. 

Bottom trawling is also the only economical way to catch shrimp. So if public pressures forced restrictions or bans to bottom trawling this would represent a significant loss in revenue and put people out of work.


Therefore the need is great to reduce seabed impacts while maintaining comparable catch rates and other important biological parameters to currently used trawls so that they will be accepted by the fishing industry. Many countries around the world are interested in reducing seabed impacts in their regions as well so many places could benefit from this fishing gear technology. 



Objectives and Goals 
 Design and build an innovative footgear that reduces 

seabed impact through a reduction in contact area 
with the seabed. 
 
 

 Conduct a Comparative Fishing Experiment 
 Catch rates, size of shrimp (shrimp carapace length), 

number of shrimp per kg, and bycatch (percentage of 
total catch). 

 Compare experimental trawl with a standard trawl 
 

 Acceptance by industry. 
 
 Note: Bottom impacts were not measured. 

Presenter
Presentation Notes
The seabed friendly trawl will be designed to have 50% less impact on the seabed by reduction in contact area and/or mechanical stress or weight as compared to a traditional style trawl currently being used in the commercial fishery. 

It is important to note that bottom impacts will not be assessed at-sea in this experiment as measuring these impacts are costly, time consuming, and is a large study in itself.

My goal is to determine the biological impacts of the gears through sampling the catches for catch rate, size of shrimp, number of shrimp per kg, undersized shrimp, breakage of shrimp, and bycatch. 

The overall aim is to have comparable values of these parameters between the gears so that the bottom friendly trawl will be accepted by industry because if the modified trawl doesn’t catch commercial values of shrimp than it won’t be accepted.
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Presentation Notes
At-sea trials on the fishing grounds were completed between August 22-26, 2012 aboard the inshore shrimp high liner, the Newfie Pride in the deep water channels of the Port au Choix region of Newfoundland, Canada.

We’ll be buying certain blocks of time during the day so we can do short tows about 15-30 mins in length so that we can increase the number of tows that can be sampled and get a more accurate estimate of the population form our samples. This will allow us to sample bycatch more accurately. These commercial vessels usually do tows that are 2-5 hours long and catch huge amounts of shrimp, for example each of these nets has about 8 metric tons of shrimp each which became a problem in the last project with sorting bycatch and sampling shrimp.

I’ll be doing my sampling in the factory below the deck where the shrimp are processed before being frozen and stored in the hold.







Quality control:  
 
Record mesh 
counts, average 
mesh size for all 
36 panels 



Methods 
 Using alternate haul method 

 

 20 paired tows total (15 minute tows) 
 

 Variables measured 
 Overall catch rate (kg of shrimp/min) 
 Shrimp carapace lengths 
 Number of shrimp per kg 
 Trawl geometry 

 

 Bycatch of non-target species. 
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Presentation Notes
We used the alternate haul method to sample, which is where one set of trawl gear is towed across an area and after it is hauled back the ship turns around and trawls with the other set of gear an area that is adjacent to the first area towed. The control (traditional style trawl), and the experimental (modified seabed friendly trawl) were therefore fished back to back. We can assume that both nets will be encountering similar volumes of shrimp while they are on the bottom as they are fishing at the same speed, for the same length of time in a similar area so the only thing that should affect the biological parameters of the shrimp and bycatch are the differences between the ground gears.

For each tow, shrimp were put in large baskets with the first five baskets being weighed to attain a mean weight per basket, all subsequent baskets were tallied. In this way total catch weight was obtained and divided by the tow length (15 mins.) to get catch rate (kg of shrimp/min). 

Each of the first five baskets had a sub-sample of 750 ml volume of shrimp (approximate range of 70-120 animals) analyzed for length of shrimp, shrimp count per kg, and breakage of shrimp.

Length of shrimp was measured using digital calipers and performed on the carapace of the shrimp. 

	Numbers of individual shrimp were tallied and weighed for each sub-sample to get a mean count per kg of shrimp for each tow. 

	The number and weight of each shrimp containing a broken carapace in each sub-sample was also recorded and related to the total catch weight of the tow to extrapolate the percentage of broken shrimp in the total catch.

	All bycatch were identified to species, weighed, and individually lengthened.



Preliminary Analysis 
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Presentation Notes
Pair-wise t-tests (α = .05) were used in data analysis to determine if trawls had significant differences in catch rates, length of shrimp, numbers of shrimp per kg, breakage of shrimp, and bycatch of non-target species. 



 Good trawl geometry 
 Steering chains sometimes “kinked up” 
 Noticed the footgear occasionally “mudding up”  
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Fig 1:  Catch rates of Northern shrimp (40 tows) 



Fig 2:  Percent frequency distributions for shrimp carapace 
length cross 20 paired tows of the standard and experimental 
trawls. 



Table 1: Summary of independent-samples t-tests comparing the 
effect of trawl type on the mean catch rate of Northern shrimp, 
carapace length of shrimp, and count per kg of shrimp. 

Source Trawl type 
No. of 
tows Mean SE 

 
Analysis 

df t-statistic p-value 

Catch rate 
(kg/min) 

 

Standard 20 10.92 0.87 
38 0.502 0.619 

Experimental 20 10.63 0.98 

Carapace 
length (mm) 

 

Standard 20 18.06 0.11 
38 0.840 0.406 

Experimental 20 18.21 0.13 

Count per 
kg (#/kg) 

 

Standard 20 241.51 6.03 
38 0.406 0.687 

Experimental 20 237.80 6.86 



Table 2: Summary of independent-samples t-test comparing the effect of trawl 
type on the mean percent contribution of total catch of all bycatch species 
combined. 

Trawl type No. of tows 

Percent of total catch 
(%) Analysis 

Mean SE df t-statistic p-value 

Standard 20 1.55 0.25 
38 2.138 0.039* 

Experimental 20 2.31 0.34 
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Figure 1: Abundance of non-targeted bycatch species captured in the standard and experimental trawls. 
The abundance of the three major bycatch species (capelin, turbot, and redfish) and the miscellaneous 
finfish species (Atlantic cod, eelpout, skate, grey sole, silver hake, Atlantic mackerel, sandlance, eel, 
alligator fish, and lantern fish) as well as the major soft coral captured, the sea pen, are illustrated. 
 



Summary 
 Mixed results…. 

 
 Flume tank trials revealed a potential decrease in contact 

area from 69% to 21%. 
 

 No statistically significant differences in shrimp catch rates, 
count/kg, and shrimp carapace length between the two 
trawls. 

 

 However there was a greater abundance of bycatch for all 
species captured in the experimental trawl. 
 

 Soundbite:  sometimes things that look great in a flume 
tank….don’t necessarily pan-out at sea. 
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Our Next Steps 

 Complete our statistical treatment of the dataset 
 Length based analysis of bycatch 

 
 Continue tinkering – steering chains require 

additional improvement! 
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Thank you 
 Staff at Students: Jenna Munden, Truong Nguyen, 

Scott Grant, Kelly Moret, Rennie Sullivan, Harold 
DeLouche, Tara Perry, George Legge, Phillip Walsh. 
 

 Funding agencies: RDC, ACOA-AIF, Government of 
NL, DFA, Marine Institute. 
 

 Industry partners: Vónin, Vónin Canada, Crew of the 
Newfie Pride. 
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