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Biological Sampling Programs

Terms

Sampling program–program designed to meet collection needs 
for biological data to represent information 
from a specified population

Survey design–the scientific sampling plan used to choose a 
representative sample of elements from a 
specified population

Sample–a set of items or measurements drawn from a 
population

Population–all individuals occurring in wild from which 
inferences can be drawn
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Biological Sampling Programs

 Survey design is critical to providing reliable information 
that allows stocks to be managed for long-term sustainable 
harvest.

 This presentation provides an overview of different survey 
designs used by the DMF.

 The purpose of this presentation is to provide a better 
understanding of the objectives for, differences between, 
and limitations of different types of survey designs and 
methods used by the DMF.
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Biological Sampling Programs

Data Collection 
1. Fishery-Independent Data

2. Fishery-Dependent Data
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Biological Sampling Programs

Fishery Independent Data

Purpose
• Track trends in abundance
• Size or age structure of population
• Biological data (size, age, sex, maturity, genetics, diet)

(Total Length, inches)
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Biological Sampling Programs

Fishery Independent Data

 Sample Design
• Designed to encompass area and season
• Standardized sampling effort
• Standardized gear configuration
• Standardized deployment and fishing methods
• Predetermined sample areas
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Biological Sampling Programs

Fishery Independent Data

 Sample design is critical because it reduces potential for 
bias.  

 Standardizing methods mean survey results reflect 
population changes not sampling changes.

 Sampling can’t be based on judgment or convenience 
sampling or based on inherent skill or ability of sampler.
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Biological Sampling Programs

Fishery Independent Sample Design
 Fixed Station Survey

Program 120
Juvenile Trawl
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Biological Sampling Programs

Fishery Independent Sample Design
Examples of fixed station surveys
 Juvenile trawls

• Anadromous trawl
• Shallow water trawl

 Juvenile Seines
• Red drum seines
• Anadromous seines
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Biological Sampling Programs

Fishery Independent Sample Design
 Stratified Random Survey

Program 195
Sound Survey
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Biological Sampling Programs

Fishery Independent Sample Design
Examples of stratified random surveys

Red Drum 
Longline 
Survey

Pamlico Sound 
Trawl Survey

Independent Gill Net 
Surveys
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Biological Sampling Programs

Fishery Dependent Data
 Purpose

• Track catch (harvest and discards)
• Characterize size/age of catch 
• Biological data 

(size, age, sex, maturity, genetics, diet) Otolith Age
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Biological Sampling Programs

Fishery Dependent Data Trip Ticket Program

Observer ProgramFish House Program

Recreational Survey
Tagging Program
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Biological Sampling Programs

Fishery Dependent Data

 Sample Design
• Samples must be 

representative of catch
• Sampling effort by area and 

season should be proportional 
to catches

Fish Houses Sampled
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Biological Sampling Programs

Fishery Dependent Data

 Fishery dependent data
• Used to monitor removals, effort 
• Characterize catch by size and age

 Limitations of fishery dependent data
• Gear and effort is not standardized
• Deployment and fishing methods are not standardized
• Locations based on maximizing catch of target species
• Judgment and skill are key factors in success

 For these reasons, fishery dependent data is not 
used for tracking population trends or size of fish 
in population
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Biological Sampling Programs

Fishery Independent and Dependent Data

 Both data sources are critical to assessing stock conditions and 
for providing the most sound management advice

 Fishery independent data
• Track trends in abundance over time
• Size or age structure information for the population
• Biological Data (size, age, sex, maturity, genetics, diet)

 Fishery dependent data
• Monitor effort and removals from population 
• Characterize catch by size and age
• Biological Data (size, age, sex, maturity, genetics, diet)
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Biological Sampling Programs

Additional considerations on sample 
design
 All surveys have sampling error

 Size of sampling error depends on:
• Sample design
• Sample size
• Natural variability in population 

 Larger sample size equals greater precision (less sample error)
 Logistics and funding are limiting factors
 Stock assessment models allow for uncertainty in 

measurements as part of input



18

Biological Sampling Programs

Summary of how it all comes together:

Fish 
House 

Sampling

Trip Ticket

Recreational 
Survey

Observer 
Program

Fishery Dependent
Data

Total Removals

Fishery Independent
Surveys

Age-0 Index
Adult 

Indices

Life History

Stock Assessment



Questions?
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