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HOW ANGLER SURVEYS WORK 
 
 
 
HOW WE COUNT FISH AND FISHERMEN 
While it’s impossible to ask each and every one of America’s 13 million anglers 
about their fishing habits, NOAA Fisheries and state agencies can survey enough 
anglers to gather the needed information to make sound fisheries conservation 
policy.  Just like polls that predict such things as Presidential elections within a 
few percentage points, NOAA Fisheries has developed a survey program that can 
determine total catch by surveying a few thousand saltwater anglers. 
 
Sampling is based on mathematical probability theory, which may sound complex, 
but the basic concept really isn’t.  George Gallup, founder of the famous Gallup 
Poll, once described sampling with this simple analogy:  he said sampling a 
population was like taste-testing soup; one spoonful can reflect the taste of the 
whole bowl, if the soup is well stirred.  In other words, a sample can accurately 
reflect a much larger population so long as the sample is representative of the 
whole.   
 
When it comes to surveying saltwater anglers, NOAA Fisheries randomly selects 
sites in proportion to their expected fishing activity and sends personnel there to 
interview anglers about their catches.  This broad representation is what “stirs the 
soup.”  In addition to being representative, the sample size also has to be large 
enough to derive the most statistically accurate estimates. 
 
Because we’re not counting each angler and every fish, it is inevitable that there 
will be some margin of error associated with estimates (as is the case with all 
surveys).  The key is to keep this “percent standard error or PSE” within a 
statistically acceptable percentage range to ensure the most accurate conclusions 
possible.  The lower the PSE, the more precise the catch and effort statistics are. 
 
 
HOW ANGLERS ARE SAMPLED 
The current Marine Recreational Fisheries Statistics Survey (MRFSS) program is 
actually made up of an integrated system of surveys, each targeted toward 
particular segments of the fishing community (one for for-hire vessels, one for 
anglers pursuing highly migratory species, and one for all other anglers).   
 
Most current angler surveys randomly sample angler catch and effort, and then 
incorporate a simple estimation procedure to determine total catch.  Catch and 
effort information is gathered separately to ensure we get representative and 
independent samples.  This means the survey program is comprised of two parts: 
 

1.  In-Person Intercepts – NOAA Fisheries contractors and state 
agency employees work together, serving as in-field samplers to conduct 
angler surveys.  Samplers may work at marinas, boat ramps, and shore 
fishing sites to interview anglers about their trips and count, weigh, and 
measure their catch.  From that information, gathered over time and in 
various locales, the average catch per trip is estimated. 

WHO’S RESPONSIBLE FOR 
COLLECTING FISHING 
INFORMATION 
 
The Department of Commerce’s 
NOAA Fisheries Service is 
entrusted with ensuring the long-
term health of ocean fisheries and 
other marine life in federal waters.  
By doing so, we help saltwater 
anglers enjoy rewarding days on 
the water, commercial fishermen 
earn a good living, and citizens 
living along our coasts experience 
a good quality of life. 
 
NOAA Fisheries works with eight 
regional fishery councils and three 
interstate fisheries commissions to 
regularly review the health of 
hundreds of ocean fisheries.  They 
use this information to decide how 
many fish can be taken 
recreationally and commercially 
without negatively affecting the 
long term health of individual 
fisheries.  They also ensure 
appropriate measures are taken to 
recover fisheries in trouble. 
 
One vital tool for fishery councils 
and commissions—as well as state 
agencies that make conservation 
decisions in state waters —is a 
series of surveys that estimate 
saltwater anglers’ overall catch 
and effort (“effort” means how 
many fishing trips anglers took 
over a given period). 
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2.  Telephone Interviews – NOAA Fisheries hires telephone 
interviewers who randomly contact households in coastal communities 
(a practice known as “random digit dialing”).  When a saltwater angler is 
found and agrees to participate in an interview, he or she is asked the 
number of trips they took in the preceding two months (a frequency 
known as a “wave”).  From this information the total number of trips is 
estimated.   

 
Total catch is then estimated by combining these two independent sets of data, 
using the following formula:  Catch per Trip  x  Number of Trips  =  Total Catch. 
 
It usually takes a couple of months to compile information from both surveys, 
perform quality control, and tabulate the results from each two month sampling 
wave.  As a result, in most places, total estimates of catch and effort are 
produced on an annual basis.  These annual estimates are then used by 
scientists and managers to determine the health and sustainability of the fishery 
(stock assessments) and make informed decisions about how many fish can be 
caught the following year (regulations such as size limits, bag limits, and 
seasons).   
 
The current marine recreational fishery statistics program is designed to produce 
regional estimates on an annual basis.  Increasingly, managers are asking for 
catch and effort information that is more fine-scale and timely.  Future survey 
improvements will focus on ways to produce catch estimates at the state or 
watershed level on a more frequent basis.     
 
 
For more information on how we collect and report on data,  
please visit us online at www.CountMyFish.noaa.gov. 
 
 

WHY THE DIFFERENT 
SURVEYS? 
 
Anglers that fish from private boats 
and from shore are sampled using 
the standard Marine Recreational 
Fishing Statistics Survey (MRFSS) 
approach outlined above.  
However, there are two other 
important segments of the 
community that require a modified 
approach.   
 
For example, highly migratory 
species (e.g. tuna, billfish, sharks) 
are caught relatively rarely.  Those 
trips and catches risk going 
unsampled using standard  
MRFSS methods. 
 
In response, specialized surveys, 
tailored to the unique qualities of 
the fishery, have been developed 
over the years to help maximize 
the sample sizes which ultimately 
results in more reliable catch and 
effort estimates.   
 
Here’s how the two surveys differ 
from the standard MRFSS 
approach. 
 
Instead of randomly dialing coastal 
households, the FOR-HIRE 
SURVEY collects trip information 
directly from for-hire operators 
holding a specific fishing permit.   
 
Similarly, the LARGE PELAGICS 
SURVEY collects fishing trip 
information directly from captains 
holding Highly Migratory Species 
(HMS) permits (required by NOAA 
Fisheries to land these species).   
 
All three surveys collect data on 
catch through in person angler 
interviews conducted on the dock 
after a fishing trip. 
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Mid-Atlantic Fishery Management Council

Recreational Catch 
Estimates: Where Do 
Those Numbers Come 

From??

Conceptual Framework

Mid-Atlantic Fishery Management Council

The actual process involves rigorous 
statistics, assumptions, and/or 
adjustments at each step.

Basic Math

Mid-Atlantic Fishery Management Council

(Average Fish Per Trip) X (Number of Trips)
||

Total Fish

(5 fish per trip) X (5 trips) = 25 fish

What are Strata?

Mid-Atlantic Fishery Management Council

“A bin” for similar data

“2010, Wave 6, DE, Private Boat, Inland”

If Rich was intercepted Nov 25, 2010 at 
the Lewes, DE ramp and fished in the bay 
his data is binned into the above strata
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How is Rich’s Data Used?

Mid-Atlantic Fishery Management Council

2010 Wave 6 – DE

Rich’s catch would go in the highlighted bin

Every bin will have various averages

Let’s Look at 1 Bin (Rich’s)

Mid-Atlantic Fishery Management Council

2010, Wave 6, DE, Private Boat, Inland
Harvest – fish per trip

Basic Math

Mid-Atlantic Fishery Management Council

(Average Fish Per Trip) X (Number of Trips)
||

Total Fish

How Many Trips?

Mid-Atlantic Fishery Management Council

Call people to see if they went fishing

Use that information to get total number 
of trips or “effort” (for-hire done a little 
differently)

Effort data binned same as catch data.
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Go to the Data

Mid-Atlantic Fishery Management Council

2010, Wave 6, DE, Private Boat, Inland

38,110 trips

Go to the Data

Mid-Atlantic Fishery Management Council

2010, Wave 6, DE, Private Boat, Inland

38,110 trips

You Can Do This Too!

Mid-Atlantic Fishery Management Council

http://www.st.nmfs.noaa.gov/st1/recreati
onal/queries/index.html  

Mid-Atlantic Fishery Management Council
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Mid-Atlantic Fishery Management Council Mid-Atlantic Fishery Management Council

Note

Mid-Atlantic Fishery Management Council

Average fish per trip data is not 
immediately available on the NMFS Query 
Website 

Basic Math

Mid-Atlantic Fishery Management Council

(Average Fish Per Trip) X (Number of Trips)
||

Total Fish
Have 2 of 3 so 
easy to get 
average fish 
per trip.
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Combine the Estimates

Mid-Atlantic Fishery Management Council

A state total is simply the sum of the 
parts.  Every Wave/Mode/Location Combo

Uncertainty is high at lower breakouts

More samples = better estimates

Basic Math

Mid-Atlantic Fishery Management Council

(Average Fish Per Trip) X (Number of Trips)
||

Total Fish

(5 fish per trip) X (5 trips) = 25 fish
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Implementing MRIP: New Survey and 
Estimation Methods

Gordon  Colvin
Mid-Atlantic Fishery Management 
Council
June 16, 2011

2

The Marine Recreational 
Information Program

Created in 2007 to address:

Recommendations of National Research 
Council’s 2006 Review of Recreational 
Fisheries Survey Methods

New requirements of the 2006 
Magnuson-Stevens Act. 

3

Meeting Two Critical Needs

1. Provide the detailed, timely, scientifically sound 
estimates that fisheries managers, stock 
assessors and marine scientists need to ensure 
the sustainability of ocean resources.

2. Address head-on stakeholder concerns about 
the reliability and credibility of recreational 
fishing catch and effort estimates. 

4

Budget

FY 2008 $3.5 Million FY2010 $9.0 Million

FY 2009 $6.2 Million FY2011 $9.0 Million 
(President’s Request)
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Strategic Approach

MRIP PRIORITY PHASE

Evaluate possible biases in current 
survey methods and assess design 
changes that could eliminate those 
biases.

EVALUATION

Conduct pilot studies to test new 
sampling and estimation methods and 
confirm their effectiveness.

INNOVATION

Implement new methods as they are 
validated by pilot study and external peer 
review.

ACTIVATION
6

• As funding allows:
expand coverage and increase sampling levels to 
improve spatial resolution of catch statistics, and
increase frequency of periodic surveys and        
speed delivery of in-season catch statistics.

• Build funding over time to meet further 
requirements for successful management with 
ACLs and AMs.

Strategic Approach
Looking Ahead

7

2010 Highlights

National Saltwater Angler Registry
Federal registration started January 1, 2010

Exempted states providing license or registry data

8

Improved survey designs and data quality
Developed new estimation methods for current surveys.

Testing more efficient telephone and mail survey designs 
that utilize angler registries for sampling.  

Improved sampling design for shoreside surveys of angler 
catches. 

Pilot study to test mandatory electronic logbook reporting 
program for the Gulf of Mexico for-hire fishery that can be 
validated with shoreside sampling.

2010 Highlights 
continued
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Improving Catch Estimates

The potential for bias was the 
NRC’s chief concern about 

MRFSS

potential for bias is the result of unaccounted for 
factors or untested assumptions

10

NRC Criticisms
Catch Estimation

Catch estimation methods do not account for complex 
sampling design of the shoreside survey

Sampling design is stratified, multi-stage cluster sampling
Estimation assumes simple random sampling

Shoreside survey sampling design allowed flexibility to 
increase productivity, but ignored possible impacts on 
estimation

Flexibility increased complexity and risk of sampler errors 

Potential for bias in the estimates and estimated precision 

11

NRC Recommendations

Weighted estimation
Determine sample inclusion probabilities of intercepted angler fishing 
days
Use inclusion probabilities to calculate “sampling weights”
Use “sampling weights” in the estimation process

Eliminate flexibility in the shoreside sampling design
Fixed design will make it easier to determine inclusion probabilities 
and proper sampling weights
Reduce the risk of sampler errors

12

What’s Changing
Matching Sampling Designs

What We’ve Done in 
the Past

What We’re Fixing Changes to New 
Catch Estimation 

Design

Changes to New 
Shoreside Sampling 

Design
We assumed our
shoreside sampling 
was random and 
therefore 
representative of the 
whole population of 
anglers.

Shoreside sampling 
design was not truly
random, but rather a 
multi-stage cluster 
design.

The new estimation 
method is appropriate 
for a multi-stage 
cluster sample. Our 
designs for sampling 
anglers and 
estimating catch are 
now matched.

N/A.  A multi-stage 
cluster sample design 
will still be used.  
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What We’ve Done in 
the Past

What We’re Fixing Changes to New 
Catch Estimation 

Design

Changes to New 
Shoreside Sampling 

Design
We assumed that 
catch sampled during 
peak times could 
accurately estimate 
catch across an
entire 24-hour period.

We’re testing the 
assumption that non-
peak catch differs 
significantly from 
peak period catch.

The new estimation 
method is weighted 
to account for 
different catch 
characteristics during 
all periods of the day.

We will sample sites 
during 4 specified 
six-hour blocks. 
Sampling during both 
peak and non-peak 
times will enable us 
to more accurately 
estimate catch 
across a whole day.

What’s Changing
Measuring Catch per Trip

14

What We’ve Done in 
the Past

What We’re Fixing Changes to New 
Catch Estimation 

Design

Changes to New 
Shoreside Sampling 

Design
Samplers’ site 
assignments were 
selected based on the 
pressure rating by 
mode, day type and 
month. However, 
samplers had discretion 
to sample alternate 
mode trips that they 
observed occurring at 
the assigned site. 

The selection probability 
of the site for the 
alternate modes 
sampled cannot be 
determined. Therefore, 
it is not possible to 
weight the estimate to 
account for the true 
selection probability.

Data collected for 
“alternate mode” trips 
sampled at primary 
assigned sites will not 
be used in new 
estimates.

Samplers will only 
collect data for the 
mode for which the site 
was selected.

What’s Changing
More Representative Sampling of Modes
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What We’ve Done in 
the Past

What We’re Fixing Changes to New 
Catch Estimation 

Design

Changes to New 
Shoreside Sampling 

Design
Site assignments were 
based on PPS sampling 
based on the pressure 
rating by mode, day 
type and month.  
However, samplers 
were allowed to move to 
an alternate site of their 
choice after 2 hours if 
there was little or no 
activity at the assigned 
site.

The selection 
probabilities of the 
alternate sites were not 
known. Therefore, the 
estimates were not 
weighted properly to 
account for the alternate 
site selection 
probabilities.

Selection probabilities of 
the alternate sites have 
been estimated (model-
based method), and the 
estimates have been re-
weighted to account for 
them.

Samplers will conduct 
interviews at a specific 
cluster of sites in a 
specific randomized order 
for the full time period, 
ensuring more structured 
sampling and less 
sampler discretion.

What’s Changing
More Representative Sampling of Sites

16

Results of Weighted Estimation

Point estimates changed, but no consistent 
directional pattern observed

Some estimates go up, some go down, and some stay about 
the same
No evidence of a consistent directional bias in the 
unweighted MRFSS estimation of catch rates

Estimates of the variance increased
The precision of catch rate estimates was over-estimated by 
the unweighted MRFSS approach
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What’s Important about 
Sample Sizes

• The sample size is the number of site-days 
included in the sample

• The sample size is not the number of angler 
trips intercepted within the selected site-day

Catch or other characteristics of angler trips tend to be 
similar within the same site-day cluster
One random draw of 30 angler trips from the same site-day 
is not as informative as getting 1 trip from each of 30 
different randomly selected site-days.

18

• “Offsite sampling methods that rely on telephone 
interviews are complicated by the increasing use of 
cellular telephones…”

• “The existing random digit dialing survey suffers in 
efficiency from the low proportion of fishing households 
among the general population and may allow bias in 
estimation from its restriction to coastal counties only.”

• “Reliance on fishing license-based lists of saltwater 
anglers is not yet feasible…” 

• “Dual-frame procedures should be used wherever 
possible to reduce sample bias.”

NRC Criticisms
Effort Estimation

19

Moving Beyond 
Random Digit Dialing

Account for possible under-estimates of effort         
by testing:

Phone surveys  (angler license directory only)
Phone surveys  (random digit dialing + license directory)
Mail surveys      (postal service addresses + 

license directory)

Tradeoffs include coverage, efficiency, timeliness, cost
20

Sequentially Testing 
Alternatives

Proposed feasibility test in 2011/2012 
looking at:

Total response rates
Mode effects (phone vs. mail)
Cost
Will measure coverage of license frames
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Implementation Timing

Revised estimates for 2003 to 2010 and preliminary 
2011 Waves 1 and 2:  

Observer Team in early July
Public Rollout in late July

First Phase of implementation of new shoreside intercept 
design for Atlantic coast beginning Wave 2, 2010

Expanded pilot of “mixed mode” dual frame effort survey 
in South Atlantic region beginning Wave 6, 2011

14



6/2/2011

1

MRIP: What’s Going On?

Mid-Atlantic Fishery Management Council

47 Funded MRIP Projects

Many will benefit the Mid-Atlantic

Methods are transferable!

Like What?

Mid-Atlantic Fishery Management Council

Data management & standards
Interview quality control
Dual-frame methods
Recall period issues
Estimation issues
Intercept design
Participation survey methods

Like What?

Mid-Atlantic Fishery Management Council

Discard surveying
Private sites
For-hire data collection methods
Logbooks
Tournaments
HMS Issues

2011 – More Regional Focus

Mid-Atlantic Fishery Management Council

MD – separate Ches. & coastal bays

Mid/NE Volunteer Angler Surveys

Mid-Atlantic For-Hire Vessel Frames

Wave 1 Issues VA-RI
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