
Title Page
Standardizing AFSC bottom trawl surveys

Ken Weinberg 

National Marine Fisheries Service
Alaska Fisheries Science Center
Resource Assessment and Conservation Engineering
Seattle, Washington

Survey overview

Protocol compliance

Areas for further improvement



Chartered stern trawlers



2 independently calibrated systems
-Warps measured and marked
-Geometric counters in real time

Maximum offset = 7 m

Problems:
Rough weather
Grease

Protocol 1: Warp Measurement



Protocol 2: Autotrawl

30-day window for
Calibration, maintenance of autotrawl systems
Testing, certification by authorized mechanic
Sea trials required



Protocol 4: Trawl construction & repair

Purchase and maintain trawl doors
Purchase net materials
Construct:

Trawls
Headropes
Footropes
Body
Codends
Rigging

AFSC Net loft (7 full-time employees)



Net plans



Certification checklist



Training 
and 

repairs



Protocol 3: Operational procedures
- Defining responsibility
- Warp measurement and scope table
- Deployment & retrieval of gear
- Tow speed
- Tow duration 
- Tow location (search time, alternate sites)
- Tow direction
- Tow distance measurement
- Tow acceptance criteria



Monitoring trawl performance

Wingspread

Net height

Depth

Bottom contact



Training:
The need for minimizing the human effect

Sources of bias
Chief Scientist effect

• Interpretation of ambiguous terms in tow acceptance language
– “small  tears unlikely to significantly affect catch rates”

• Time management
– Tidal currents
– Decisions late in the day

• Catch subsampling
– Splitting of catch
– Selecting samples for size and age composition



Captain effect

• Where to tow
– Experience
– Likelihood for gear damage
– Influence of fish sign

• Attentiveness
– Towing speed
– Following depth contours



The end



Criteria for Determining A Valid Tow  When  an Object is Caught Criteria for Determining A Valid Tow  When  an Object is Caught in Netin Net
Object is defined as a crab pot, fishing gear, large rocks,  etcObject is defined as a crab pot, fishing gear, large rocks,  etc..

Exact time of object entered survey trawl Exact time of object entered survey trawl 
can be determinedcan be determined

Multiply On Bottom time above by 0.10 Multiply On Bottom time above by 0.10 
= Acceptable Time Limit  (ATL).  Did= Acceptable Time Limit  (ATL).  Did
haulbackhaulback occur <= ATL minutes after occur <= ATL minutes after 
object entered net?object entered net?

On Bottom time is >=20 minutes from On Bottom time is >=20 minutes from 
start of tow until object entered netstart of tow until object entered net

Tow invalid, assign negative Tow invalid, assign negative 
performance code.  Reperformance code.  Re--tow tow 

stationstation

NoNo

NoNo

NoNo

Tow is valid, assign positive Tow is valid, assign positive 
performance codeperformance code

YesYes

YesYes

YesYes

No damage to survey gearNo damage to survey gear

YesYes
NoNo

Gear damage resulted in significant loss of Gear damage resulted in significant loss of 
catch or improper fishing configurationcatch or improper fishing configuration

NoNo YesYes

Start hereStart here
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Vessel speed in moderate current
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Catch subsampling
 

Can entire catch
be weighed with

basket scale?

Yes 

No

Sort catch to
species

Can the catch
be weighed using

the load cell? 

Yes 

No

Weigh
Subsample by

species

Weigh
non-subsample

by species

Can the catch be
"whole-hauled"

for less abundant
species?

Yes

No

Can the catch
volume be estimated
using bins of known

volume? 

Yes 

No 
Estimate codend

volume and
estimate density

Estimate catch
volume from bin

and estimate
density

Can catch be
whole-hauled for

all but one
species?

Estimating total catch weight Sorting to species weighing by species

Yes

No

Sort all but predominant
species and estimate
predominant  species
weight by subtraction

Take representative
subsample to estimate
fractions of species

not whole-hauledWeigh catch with
load cell, Reweigh

codend after dumping

Whole haul for all
but predominant

species

 

Start 
here



The end



Why do we use charter vessels?
Only one NOAA research vessel:
used for acoustic & fish larvae surveys

Scope of operations too big for one vessel 
5 vessels: 60-75 days each
2 boats in Bering Sea 
3 boats in G. of Alaska


