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Objectives of Presentation

• NE Bottom Trawl Survey 
sampling design

• Data used in assessment

– Depends on type of 
assessment model and the 
stock being assessed

• How data are used in 
assessment



• NMFS Bottom 
Trawl Survey:
– Station locations 

are randomly 
selected within 
geographic strata.

– Strata were 
determined by 
depth and region.

– Some variation in 
the number of 
sampled strata 
particularly in the 
early years (1960s 
to 1970s)



Primary Survey Output

• Annual quantities for a given survey important for 
assessment

• An average catch (numbers or weight) per tow
• An average numbers-at-length per tow

– This is used with age-length observations for average numbers-
at-age per tow

• Biological samples for sex, maturity, weight are used to 
measure biomass of spawning stock

• All catch per tow estimates are treated as RELATIVE 
measures of population

• Modern assessment models also use measures of 
precision of the estimates



NEFSC Stock Assessments

• 60+ commercial stocks are assessed by the NEFSC 
Population Dynamics Branch

– About 30 groundfish stocks

– About 50 use the bottom trawl survey in some way

• Assessment complexity ranges from 

– Simple: using just landings and one aggregate survey 
abundance index (about 20 stocks)

– Fancy: landings, discards, several surveys, all with length 
and/or age structure. (about 30 stocks)

– Depends on types, amount, and quality of available data



Components of Stock Assessment

• Data
– Basic Biological Data: growth, reproduction, 

movement
– Fishery Dependent Data (landings, discards)
– Fishery Independent Data (relative abundance 

index from surveys, length/age composition)
• Population Model

– Statistical representation of fish stock as a  function of data
– Precision of inputs (landings, discards, survey index) can 

provide relative weights of data to estimate population.
– Output may include estimates of stock productivity in the 

form of management reference points (e.g., Fmsy, SSBmsy)
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Stock Assessment—an  integration of measures of trend
and scale that allows for the

Measure of Scale:   Catch = Landings + Discard

Measure of Trend:  Survey Indices or LPUE



Relative abundance informs trends



Measures of Trend and Scale: 
A simple fisheries example

• Suppose the average catch per survey tow in year 1 is 4 
kg/tow.

• In year 2 the average survey tow drops by 50% to 2 kg/tow.
• If 5000 mt were removed in year 1, the population in year 1 

was roughly on the order of 10,000 mt.
• If 100,000 mt were removed in year 1 then the population 

was roughly 200,000 mt.
• Thus the survey, which is proportional to true abundance, 

establishes the rate of change i.e. Trend
• The total catch, establishes the magnitude of the population 

size. 
• Stock Assessment is not quite this simple, because we have to 

deal with both observational error and process error, but you 
get the general idea.
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Measures of Trend and Scale: 
A simple ATM example

• Suppose the local ATM machine is on the fritz and cannot report your 
balance. Instead it can only report the fraction of your initial daily 
balance. 

• Suppose you want to figure out how much money you have in the 
account and make a withdrawal of $20.

• The ATM tells you that your account balance is now 0.8. In other 
words a $20 withdrawal reduced your balance by 20%

• You quickly surmise that you had $100 in the account before the 
withdrawal since $20/(1-0.8) =$100. 

• Now suppose you withdraw $20 and the ATM tells you that your new 
balance is 0.99998. 

• Using the same logic, your balance was $1,000,000; 
• Do you 

– Check your math and eyesight
– Book a flight to the Cayman Islands
– Consider an early retirement
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Measures of Trend and Scale: 
ATM example—some complications

• Suppose your teenage son makes an equal withdrawal for every one you 
make.  

• You make a withdrawal of $20 and the kid takes another $20
• You don’t know about these extra withdrawals, but you interpret the 

results in the same way you’ve done in the past.  
• The ATM tells you that your account balance is now 0.8. In other words a 

$20 withdrawal reduced your balance by 20%
• You quickly surmise that you have $100 in the account since $20/(1-0.8) 

=$100. 

• HOWEVER, in reality, $40 was removed, so your balance was $40/(1-
0.8)=$200. 

• By looking at incomplete data, you underestimate your wealth.

• By ignoring bycatch,you underestimate the productivity of the 
ecosystem. 
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Stock Assessment Overview 18

Stock Assessment Limitations
• With accurate data and models, assessments can 

estimate stock status
• With accurate models, but less precise data, 

uncertainty in results increases
• With less data, more assumptions must be made to 

estimate stock size and productivity
• A misunderstand of the relationship of data to the 

population can produce 
– For example: when bycatch is a substantial portion of total 

catch, but we do not know or have no way to estimate it, 
using landings as total removals will produce an incorrect 
idea of the population size

• In any case, a lot of can happen between the 
assessment and the final determination of quotas by 
the Council


