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The 2011 National Survey of Fishing, 
Hunting, and Wildlife-Associated 
Recreation (FHWAR) was designed 
to continue the data collection of 
the 1955 to 2006 Surveys. While 
complete comparability between any 
two Surveys cannot be achieved, this 
appendix compares major findings of 
all the Surveys and presents trends for 
the major categories of wildlife-related 
recreation where feasible. Differences 
among the Surveys are discussed in the 
following two sections.

The principal characteristics of the 
1955 to 2011 Surveys are summarized 
in Table C-1. The table shows the scope 
and design of all 12 Surveys.

This appendix provides trend informa-
tion in two sections (1991 to 2011 and 
1955 to 1985).  A significant change 
was made in 1991 in the recall period 
used in the detailed phase of the 
FHWAR Surveys.  The recall period 
in 1991 was shortened from the 12 
months used in previous Surveys to 4 
months in order to improve the accu-
racy of the data collected.  As a result 
of that change, the Surveys conducted 
since 1991 cannot be compared with 
those conducted earlier.

The 1955 to 1985 Surveys required 
respondents to recall their recreation 
activities for the survey year at the 
beginning of the following year. The 
1991 to 2011 Surveys went to the 
respondents two or three times during 
the survey year to get their activity 
information. The change in the recall 
period was due to a study1 of the 
effect of the respondent recall length 

1	 Investigation of Possible Recall/Reference Period Bias 
in National Surveys of Fishing, Hunting and Wildlife-
Associated Recreation, December 1989, Westat, Inc.

on survey estimates. The study found 
significant differences in FHWAR 
Survey results using annual recall 
periods versus shorter recall periods. 
Longer recall periods lead to higher 
estimates. Even when everything else 
was held constant, such as question-
naire content and sample design, 
increasing the respondent’s recall 
period resulted in significantly higher 
estimates for the same phenomenon.

The recall study also found that the 
extent of recall bias varied for different 
types of fishing and hunting participa-
tion and expenditures. For example, 
annual recall respondents gave an 
estimate of average annual days of salt-
water fishing that was 46 percent higher 
than the trimester recall estimate, while 
the annual recall estimate of average 
annual saltwater fishing trips was 30 
percent higher than the trimester recall 
estimate. This means there is no single 
correction factor for all survey esti-
mates when calculating trends from 
Surveys using different recall periods. 

Reliable trends analysis needs to use 
data compiled from surveys in which 
the important elements, such as the 
sample design and recall period, are not 
significantly different.

1991 to 2011 Significant 
Methodological Differences

The most significant design differences 
in the five Surveys are as follows:

1.	 The 1991 Survey data was 
collected by interviewers filling 
out paper questionnaires. The data 
entries were keyed in a separate 
operation after the interview. The 
1996, 2001, 2006, and 2011 Survey 
data were collected by the use of 
computer-assisted interviews. The 

questionnaires were programmed 
into computers, and the interviewer 
keyed in the responses at the time 
of the interview.

2.	 The 1991 Survey screening 
phase was conducted in January 
and February of 1991, when a 
household member of the sample 
households was interviewed on 
behalf of the entire household. 
The screening interviews for the 
1996, 2001, and 2006 Surveys were 
conducted April through June of 
their survey years in conjunction 
with the first wave of the detailed 
interviews. The 2011 Survey also 
conducted screening interviews and 
the first detailed interviews April 
through June of 2011, but further-
more had an additional screening 
and detailed effort from February 
2012 to the end of May 2012. The 
April–June 2011 screening effort 
had a high noncontact rate because 
of poor results using sample tele-
phone numbers obtained from a 
private firm. Census went back to 
the noncontacted component of the 
original sample in February-May 
2012 and interviewed a subsample, 
requiring annual recall for those 
respondents. The Wave 3 screen 
sample was 12,484 of the total 
48,600 household screen sample. A 
modification of the 2011 sampling 
scheme was to oversample counties 
that had relatively high proportions 
of hunting license purchases.

The screening interviews for all five 
Surveys consisted primarily of demo-
graphic questions and wildlife-related 
recreation questions concerning activity 
in the previous year (1990, 1995, etc.) 
and intentions for recreating in the 
survey year.

Appendix C.
Significant Methodological Changes From 
Previous Surveys and Regional Trends 
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Table C-1.  Major Characteristics of Surveys:  1955 to 2011
Characteristic 1955 1960 1965 1970 1975 1980

Survey design:
  Screening interview 

  mode and population
  of interest. . . . . . . . . . . . . .               Combined with 

detailed phase
Personal interview, 12 

years old and older
Personal interview, 9 

years old and older
Mail questionnaire, 9 

years old and older
Telephone interview, 
6 years old and older

Telephone/personal 
interview, 6 years old 

and older

  Detailed interview 
  mode and population
  of interest. . . . . . . . . . . . . .               Personal interview, 12 

years old and older
Personal interview, 

12 years old and 
older.  Substantial 

participants1

Personal interview, 
12 years old and 

older.  Substantial 
participants1

Personal interview, 
12 years old and 

older.  Substantial 
participants2

Mail questionnaire, 9 
years old and older

Personal interview, 16 
years old and older

Respondent’s recall 
  period. . . . . . . . . . . . . . . . .                  1 year 1 year 1 year 1 year 1 year 1 year

Sample sizes:
  Screening phase 

  (households). . . . . . . . . . . .             20,000 18,000 16,000 24,000 106,294 116,025

  Detailed phase 
  (individuals):

    Fishing and hunting. . . . . . 9,328 10,300 6,400 8,700 20,211 30,291
    Wildlife watching3. . . . . . .        (X) (X) (X) (X) (X) 5,997

Response rates:
  Screening phase . . . . . . . . . .           (NA) (NA) (NA) (NA) 95 percent 95 percent

  Detailed phase:
    Fishing and hunting. . . . . . (NA) 93 percent (NA) (NA) 37 percent 90 percent

    Wildlife watching3. . . . . . .        (X) (X) (X) (X) (X) 95 percent

Level of reporting. . . . . . . . . . .            National National National National State and
National

State and
National

Data collection agent. . . . . . . . .          Private
contractor

U.S.
Census Bureau

U.S.
Census Bureau

U.S.
Census Bureau

Private
contractor

U.S.
Census Bureau

See footnotes at end of table.
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Table C-1.  Major Characteristics of Surveys:  1955 to 2011—Continued
Characteristic 1985 1991 1996 2001 2006 2011

Survey design:
  Screening interview 

  mode and population
  of interest. . . . . . . . . . . . . . .              Telephone/personal 

interview, 6 years old 
and older

Telephone/personal 
interview, 6 years old 

and older

Telephone/personal 
interview, 6 years old 

and older

Telephone/personal 
interview, 6 years old 

and older

Telephone/personal 
interview, 6 years old 

and older

Telephone/personal 
interview, 6 years old 

and older

  Detailed interview 
  mode and population
  of interest. . . . . . . . . . . . . . .              Personal interview, 

16 years old and 
older

Telephone/personal 
interview, 16 years 

old and older

Telephone/personal 
interview, 16 years 

old and older

Telephone/personal 
interview, 16 years 

old and older

Telephone/personal 
interview, 16 years 

old and older

Telephone/personal 
interview, 16 years 

old and older

Respondent’s recall 
  period. . . . . . . . . . . . . . . . . .                 1 year 4 months 4–8 months 4–8 months 4–8 months 4–12 months

Sample sizes:
  Screening phase 

  (households). . . . . . . . . . . . .            102,694 102,804 44,000 52,508 66,688 30,400

  Detailed phase 
  (individuals):

    Fishing and hunting. . . . . . 28,011 23,179 13,222 25,070 21,938 11,330
    Wildlife watching3. . . . . . . .       26,671 22,723 9,802 15,303 11,279 9,329

Response rates:
  Screening phase . . . . . . . . . . .          93 percent 95 percent 71 percent 75 percent 90 percent 77 percent

  Detailed phase:
    Fishing and hunting. . . . . . 92 percent 95 percent 80 percent 88 percent 77 percent 67 percent

    Wildlife watching3. . . . . . . .       94 percent 95 percent 82 percent 90 percent 78 percent 66 percent

Level of reporting. . . . . . . . . . . .           State and 
National

State and
National

State and
National

State and
National

State and
National

State and
National

Data collection agent. . . . . . . . . .         U.S.
Census Bureau

U.S.
Census Bureau

U.S.
Census Bureau

U.S.
Census Bureau

U.S.
Census Bureau

U.S.
Census Bureau

(NA) Not available.     (X) Not applicable; wildlife-watching (nonconsumptive) interviews were not conducted prior to 1980.
1 Spent $5.00 or more or participated 3 days or more during the year.
2 Spent $7.50 or more or participated 3 days or more during the year.
3 Termed “nonconsumptive” in 1980, 1985, and 1991 Surveys.
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In the 1991 Survey, an attempt was 
made to contact every sample person 
in all three detailed interview waves. 
In 1996, 2001, 2006, and 2011 
respondents who were interviewed 
in the first detailed interview wave 
were not contacted again until the 
third wave (unless they were part of 
the other subsample, i.e., a respondent 
in both the sportsperson and wildlife 
watching subsamples could be in the 
first and third wave of sportsperson 
interviewing and the second and third 
wave of wildlife watching inter-
viewing). Also, all interviews in the 
second wave were conducted only by 
telephone. In-person interviews were 
only conducted in the first and third 
waves. The 2011 wave 3 screen phase 
was composed of both telephone and 
in-person interviews.

Section I. Important Instrument 
Changes in the 1996 Survey

1.	 The 1991 Survey collected 
information on all wildlife-related 
recreation purchases made by 
participants without reference to 
where the purchase was made. The 
1996 Survey asked in which state 
the purchase was made.

2.	 In 1991, respondents were asked 
what kind of fishing they did, i.e., 
Great Lakes, other freshwater, or 
saltwater, and then were asked 
in what states they fished.  In 
1996, respondents were asked in 
which states they fished and then 
were asked what kind of fishing 
they did. This method had the 
advantage of not asking about, for 
example, saltwater fishing when 
they only fished in a noncoastal 
state.

3.	 In 1991, respondents were asked 
how many days they “actually” 
hunted or fished for a particular 
type of game or fish and then how 
many days they “chiefly” hunted 
or fished for the same type of 
game or fish rather than another 
type of game or fish. To get total 
days of hunting or fishing for a 
particular type of game or fish, the 
“actually” day response was used, 
while to get the sum of all days of 
hunting or fishing, the “chiefly” 
days were summed. In 1996, 
respondents were asked their total 
days of hunting or fishing in the 
country and each state, then how 

many days they hunted or fished 
for a particular type of game or 
fish.

4.	 Trip-related and equipment expen-
diture categories were not the same 
for all Surveys. “Guide fee” and 
“Pack trip or package fee” were 
two separate trip-related expendi-
ture items in 1991, while they were 
combined into one category in 
the 1996 Survey. “Boating costs” 
was added to the 1996 hunting 
and wildlife-watching trip-related 
expenditure sections. “Heating 
and cooking fuel” was added to 
all of the trip-related expenditure 
sections. “Spearfishing equip-
ment” was moved from a separate 
category to the “other” list. “Rods” 
and “Reels” were two separate 
categories in 1991 but were 
combined in 1996. “Lines, hooks, 
sinkers, etc.” was one category 
in 1991 but split into “Lines” and 
“Hooks, sinkers, etc.” in 1996. 
“Food used to feed other wildlife” 
was added to the wildlife-watching 
equipment section, “Boats” and 
“Cabins” were added to the 
wildlife-watching special equip-
ment section, and “Land leasing 
and ownership” was added to the 
wildlife-watching expenditures 
section.

5.	 Questions asking sportspersons if 
they participated as much as they 
wanted were added in 1996. If the 
sportspersons said no, they were 
asked why not.

6.	 The 1991 Survey included 
questions about participation in 
organized fishing competitions; 
anglers using bows and arrows, 
nets or seines, or spearfishing; 
hunters using pistols or handguns 
and target shooting in preparation 
for hunting. These questions were 
not asked in 1996.

7.	 The 1996 Survey included ques-
tions about catch and release 
fishing and persons with disabili-
ties participating in wildlife-
related recreation. These questions 
were not part of the 1991 Survey.  

8.	 The 1991 Survey included ques-
tions about average distance 
traveled to recreation sites. These 
questions were not included in the 
1996 Survey.

9.	 The 1996 Survey included 
questions about the last trip the 
respondent took.  Included were 
questions about the type of trip, 
where the activity took place, and 
the distance and direction to the 
site visited. These questions were 
not asked in 1991.

10.	The 1991 Survey collected data 
on hunting, fishing, and wild-
life watching by U.S. residents 
in Canada. The 1996 Survey 
collected data on fishing and wild-
life-watching by U.S. residents in 
Canada.

Section II. Important instrument 
changes in the 2001 Survey

1.	 The 1991 and 1996 single race 
category “Asian or Pacific 
Islander” was changed to two 
categories “Asian” and “Native 
Hawaiian or Other Pacific 
Islander”. In 1991 and 1996, the 
respondent was required to pick 
only one category, while in 2001 
the respondent could pick any 
combination of categories. The 
next question stipulated that the 
respondent could only be identified 
with one category and then asked 
what that category was.

2.	 The 1991 and 1996 land leasing 
and ownership sections asked the 
respondent to combine the two 
types of land use into one and give 
total acreage and expenditures. In 
2001, the two types of land use 
were explored separately.

3.	 The 1991 and 1996 wildlife-
watching sections included ques-
tions on birdwatching for around-
the-home participants only. The 
2001 Survey added a question on 
birdwatching for away-from-home 
participants. Also, questions on the 
use of birding life lists and how 
many species the respondent can 
identify were added.

4.	 “Recreational vehicles” was added 
to the sportspersons and wildlife-
watchers special equipment 
section.  “House trailer” was added 
to the sportspersons special equip-
ment section.

5.	 Total personal income was asked 
in the detailed phase of the 1996 
Survey. This was changed to total 
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Table C-2.  Anglers and Hunters by Census Division:  1991, 1996, 2001, 2006, and 2011
(U.S. population 16 years old and older. Numbers in thousands)

Area and sportsperson
1991 1996 2001 2006 2011

Number Percent Number Percent Number Percent Number Percent Number Percent
UNITED STATES

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            189,964 100 201,472 100 212,298 100 229,245 100 239,313 100
Sportspersons . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              39,979 21 39,694 20 37,805 18 33,916 15 37,397 16
  Anglers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 35,578 19 35,246 17 34,067 16 29,952 13 33,112 14
  Hunters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 14,063 7 13,975 7 13,034 6 12,510 5 13,674 6

New England

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            10,180 100 10,306 100 10,575 100 11,233 100 11,593 100
Sportspersons . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              1,658 16 1,673 16 1,504 14 1,353 12 1,441 12
  Anglers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 1,545 15 1,520 15 1,402 13 1,246 11 1,355 12
  Hunters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 444 4 465 5 386 4 374 3 420 4

Middle Atlantic

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            29,216 100 29,371 100 29,806 100 31,518 100 32,392 100
Sportspersons . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              4,508 15 4,192 14 3,810 13 3,214 10 3,966 12
  Anglers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 3,871 13 3,627 12 3,250 11 2,550 8 3,496 11
  Hunters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 1,746 6 1,453 5 1,633 5 1,520 5 1,558 5

East North Central

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            32,188 100 33,121 100 34,082 100 35,609 100 36,199 100
Sportspersons . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              7,202 22 6,912 21 6,400 19 5,975 17 6,766 19
  Anglers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 6,264 19 6,006 18 5,655 17 5,190 15 5,861 16
  Hunters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 2,789 9 2,712 8 2,421 7 2,376 7 2,688 7

West North Central

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            13,504 100 13,875 100 14,430 100 15,458 100 15,860 100
Sportspersons . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              4,143 31 3,977 29 4,239 29 3,836 25 3,980 25
  Anglers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 3,647 27 3,416 25 3,836 27 3,284 21 3,591 23
  Hunters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 1,709 13 1,917 14 1,710 12 1,779 12 1,661 10

South Atlantic

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            33,682 100 36,776 100 39,286 100 43,965 100 46,417 100
Sportspersons . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              6,996 21 7,282 20 6,957 18 6,633 15 6,749 15
  Anglers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 6,441 19 6,636 18 6,451 16 6,116 14 6,163 13
  Hunters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 2,083 6 2,050 6 1,875 5 1,884 4 1,870 4

East South Central

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            11,667 100 12,459 100 12,976 100 13,722 100 14,206 100
Sportspersons . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              2,984 26 2,907 23 2,865 22 2,689 20 3,010 21
  Anglers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 2,635 23 2,514 20 2,543 20 2,436 18 2,444 17
  Hunters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 1,279 11 1,301 10 1,164 9 1,101 8 1,531 11

West South Central

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            19,926 100 21,811 100 23,337 100 25,407 100 27,195 100
Sportspersons . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              5,125 26 5,093 23 4,924 21 4,499 18 4,855 18
  Anglers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 4,592 23 4,616 21 4,375 19 3,952 16 4,298 16
  Hunters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 1,843 9 1,812 8 1,988 9 1,810 7 1,909 7

Mountain

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            10,092 100 11,966 100 13,308 100 15,651 100 17,013 100
Sportspersons . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              2,488 25 2,761 23 2,757 21 2,372 15 2,976 17
  Anglers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 2,079 21 2,411 20 2,443 18 2,084 13 2,586 15
  Hunters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 1,069 11 1,061 9 1,020 8 868 6 1,043 6

Pacific

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            29,508 100 31,787 100 34,498 100 36,681 100 38,438 100
Sportspersons . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              4,875 17 4,897 15 4,349 13 3,345 9 3,654 10
  Anglers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 4,505 15 4,501 14 4,111 12 3,094 8 3,319 9
  Hunters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 1,101 4 1,203 4 837 2 798 2 996 3
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Table C-3.  Wildlife-Watching Participants by Census Division:  1991, 1996, 2001, 2006, and 2011
(U.S. population 16 years old and older. Numbers in thousands)

Area and wildlife watcher
1991 1996 2001 2006 2011

Number Percent Number Percent Number Percent Number Percent Number Percent
UNITED STATES

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            189,964 100 201,472 100 212,298 100 229,245 100 239,313 100
Total wildlife watchers. . . . . . . . . . . . . . . . . . . . . .                       76,111 40 62,868 31 66,105 31 71,132 31 71,776 30
  Away from home. . . . . . . . . . . . . . . . . . . . . . . . .                          29,999 16 23,652 12 21,823 10 22,977 10 22,496 9
  Around the home. . . . . . . . . . . . . . . . . . . . . . . . .                          73,904 39 60,751 30 62,928 30 67,756 30 68,598 29

New England

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            10,180 100 10,306 100 10,575 100 11,233 100 11,593 100
Total wildlife watchers. . . . . . . . . . . . . . . . . . . . . .                       4,598 45 3,710 36 3,875 37 4,489 40 3,954 34
  Away from home. . . . . . . . . . . . . . . . . . . . . . . . .                          1,856 18 1,443 14 1,155 11 1,340 12 1,187 10
  Around the home. . . . . . . . . . . . . . . . . . . . . . . . .                          4,544 45 3,586 35 3,765 36 4,310 38 3,858 33

Middle Atlantic

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            29,216 100 29,371 100 29,806 100 31,518 100 32,392 100
Total wildlife watchers. . . . . . . . . . . . . . . . . . . . . .                       10,556 36 8,185 28 8,740 29 8,723 28 9,118 28
  Away from home. . . . . . . . . . . . . . . . . . . . . . . . .                          4,166 14 2,960 10 2,849 10 2,729 9 2,561 8
  Around the home. . . . . . . . . . . . . . . . . . . . . . . . .                          10,282 35 8,023 27 8,452 28 8,451 27 8,744 27

East North Central

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            32,188 100 33,121 100 34,082 100 35,609 100 36,199 100
Total wildlife watchers. . . . . . . . . . . . . . . . . . . . . .                       14,511 45 11,731 35 11,631 34 12,215 34 12,840 35
  Away from home. . . . . . . . . . . . . . . . . . . . . . . . .                          5,572 17 4,501 14 3,571 10 3,792 11 3,168 9
  Around the home. . . . . . . . . . . . . . . . . . . . . . . . .                          14,175 44 11,297 34 11,196 33 11,845 33 12,492 35

West North Central

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            13,504 100 13,875 100 14,430 100 15,458 100 15,860 100
Total wildlife watchers. . . . . . . . . . . . . . . . . . . . . .                       6,924 51 5,089 37 6,206 43 6,741 44 5,479 35
  Away from home. . . . . . . . . . . . . . . . . . . . . . . . .                          2,654 20 1,927 14 2,059 14 2,163 14 1,783 11
  Around the home. . . . . . . . . . . . . . . . . . . . . . . . .                          6,722 50 4,900 35 5,938 41 6,447 42 5,201 33

South Atlantic

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            33,682 100 36,776 100 39,286 100 43,965 100 46,417 100
Total wildlife watchers. . . . . . . . . . . . . . . . . . . . . .                       13,047 39 11,252 31 11,395 29 12,862 29 13,315 29
  Away from home. . . . . . . . . . . . . . . . . . . . . . . . .                          4,450 13 3,992 11 3,469 9 3,208 7 4,393 9
  Around the home. . . . . . . . . . . . . . . . . . . . . . . . .                          12,813 38 10,964 30 10,911 28 12,432 28 12,767 28

East South Central

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            11,667 100 12,459 100 12,976 100 13,722 100 14,206 100
Total wildlife watchers. . . . . . . . . . . . . . . . . . . . . .                       4,864 42 3,904 31 4,514 35 4,931 36 4,663 33
  Away from home. . . . . . . . . . . . . . . . . . . . . . . . .                          1,592 14 1,118 9 1,086 8 1,758 13 1,456 10
  Around the home. . . . . . . . . . . . . . . . . . . . . . . . .                          4,765 41 3,795 30 4,390 34 4,683 34 4,394 31

West South Central

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            19,926 100 21,811 100 23,337 100 25,407 100 27,195 100
Total wildlife watchers. . . . . . . . . . . . . . . . . . . . . .                       7,035 35 5,933 27 5,747 25 6,764 27 7,164 26
  Away from home. . . . . . . . . . . . . . . . . . . . . . . . .                          2,459 12 2,096 10 1,822 8 2,127 8 1,728 6
  Around the home. . . . . . . . . . . . . . . . . . . . . . . . .                          6,817 34 5,773 26 5,490 24 6,319 25 7,087 26

Mountain

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            10,092 100 11,966 100 13,308 100 15,651 100 17,013 100
Total wildlife watchers. . . . . . . . . . . . . . . . . . . . . .                       4,437 44 4,099 34 4,619 35 4,968 32 5,189 30
  Away from home. . . . . . . . . . . . . . . . . . . . . . . . .                          2,215 22 1,967 16 2,019 15 2,004 13 2,230 13
  Around the home. . . . . . . . . . . . . . . . . . . . . . . . .                          4,145 41 3,855 32 4,282 32 4,605 29 4,716 28

Pacific

Total population . . . . . . . . . . . . . . . . . . . . . . . . . . .                            29,508 100 31,787 100 34,498 100 36,681 100 38,438 100
Total wildlife watchers. . . . . . . . . . . . . . . . . . . . . .                       10,139 34 8,966 28 9,377 27 9,439 26 10,054 26
  Away from home. . . . . . . . . . . . . . . . . . . . . . . . .                          5,035 17 3,648 11 3,793 11 3,856 11 3,990 10
  Around the home. . . . . . . . . . . . . . . . . . . . . . . . .                          9,641 33 8,558 27 8,504 25 8,664 24 9,337 24
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household income in the 2001 
Survey.

6.	 A question was added to the trip-
related expenditures section to 
ascertain how much of the total 
was spent in the respondent’s state 
of residence when the respondent 
participated in hunting, fishing, or 
wildlife watching out-of-state.

7.	 Boating questions were added to 
the fishing section. The respondent 
was asked about the extent of boat 
usage for the three types of fishing.

8.	 The 1996 Survey included ques-
tions about the months around-the-
home wildlife watchers fed birds. 
These questions were not repeated 
in the 2001 Survey.

9.   The contingent valuation sections 
of the three types of wildlife-related 
recreation were altered, using an 
open-ended question format instead 
of 1996’s dichotomous choice 
format.

Section III. Important instrument 
changes in the 2006 Survey 

1.	 A series of boating questions was 
added. The new questions dealt 
with anglers using motorboats and/
or nonmotorboats, length of boat 
used most often, distance to boat 
launch used most often, needed 
improvements to facilities at the 
launch, whether or not the respon-
dent completed a boating safety 
course, who the boater fished with 
most often, and the source and type 
of information the boater used for 
his or her fishing.

2.	 Questions regarding catch and 
release fishing were added. They 
were whether or not the respondent 
caught and released fish and, if so, 
the percent of fish released.

3.	 The proportion of hunting 
done with a rifle or shotgun, as 
contrasted with muzzleloader or 
archery equipment, was asked.

4.	 In the contingent valuation section, 
where the value of wildlife-related 
recreation was determined, two 
quality-variable questions were 
added: the average length of certain 
fish caught and whether a deer, 
elk, or moose was killed. Plus the 

economic evaluation bid questions 
were rephrased, from “What is 
the most your [species] hunting in 
[State name] could have cost you 
per trip last year before you would 
NOT have gone [species] hunting 
at all in 2001, not even one trip, 
because it would have been too 
expensive?”, for the hunters, for 
example, to “What is the cost that 
would have prevented you from 
taking even one such trip in 2006? 
In other words, if the trip cost was 
below this amount, you would have 
gone [species] hunting in [State 
name], but if the trip cost was 
above this amount, you would not 
have gone.”   

5.	 Questions concerning hunting, 
fishing, or wildlife watching in 
other countries were taken out of 
the Survey. 

6.	 Questions about the reasons for 
not going hunting or fishing, or not 
going as much as expected, were 
deleted.

7.	 Disability of participants questions 
were taken out.

8.	 Determination of the types of 
sites for wildlife watching was 
discontinued.

9.	 The birding questions regarding 
the use of birding life lists and the 
ability to identify birds based on 
their sight or sounds were deleted.

10.	Public transportation costs were 
divided into two sections, “public 
transportation by airplane” and 
“other public transportation, 
including trains, buses, and car 
rentals, etc.”.

Section IV. Important instrument 
changes in the 2011 Survey 

1.	 The series of boating questions 
added in 2006 was deleted.

2.	 Questions about target shooting and 
the usage of a shooting range in 
preparation for hunting were added. 
The types of weapon used at the 
shooting range were quantified.

3.	 Questions about plantings expen-
ditures for the purpose of hunting 
were added.

4.	 “Feral pig” was recategorized from 
big game to other animals for all 
states except Hawaii.

5.	 “Ptarmigan” was included as its 
own small game category, instead 
of lumped in “other.”

6.	 In previous Surveys, “Moose” was 
included as its own category only 
for Alaska. For 2011, “Moose” 
was included as its own big game 
category, instead of lumped in 
“other,” for all fifty states. 

7.	 In previous Surveys, “Wolf” was 
included as its own category only 
for Alaska. For 2011, “Wolf” was 
included as its own other animal 
category, instead of lumped in 
“other,” for all fifty states.

8.	 The household income categories 
were modified. The top categories 
were changed from “$100,000 or 
more” to “$100,000 to $149,999” 
and “$150,000 or more.” 

9.	 The “Steelhead” category was 
deleted from the saltwater fish 
species section, with the idea that it 
would be included in “other.”

10.	The 2006 around-the-home 
wildlife-watching category that 
quantified visitors of ”public parks 
or areas” was rewritten to wild-
life watching at “parks or natural 
areas.” This change was to make 
clear that respondents should 
include recreating at quasi-govern-
mental and private areas.

11.	 The 2006 wildlife watching equip-
ment category “Film and devel-
oping” was rewritten to “Film and 
photo processing.”

1955 to 1985 Significant 
Methodological Differences

1955 to 1970 Surveys 

The 1955 to 1970 Surveys included 
only substantial participants. Substan-
tial participants were defined as people 
who participated at least three days 
and/or spent at least $5 (the 1955–1965 
Surveys) or $7.50 (the 1970 Survey) 
during the surveyed year.  Under most 
circumstances, the Surveys may be 
compared for totals, but the effects of 
differences should be considered when 
comparing the details of the Surveys.
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The 1960, 1965, and 1970 Surveys 
differed from the 1955 National Survey 
in classification of expenditures as 
outlined below:

1.	 Alaska and Hawaii were not 
included in the 1955 Survey.

2.	 Expenditure categories were more 
detailed in 1970 than in earlier 
Surveys.

3.	 The 1960 to 1970 classification 
of some expenditures differs from 
the 1955 Survey in the following 
respects:

a.	 “Boats and boat motors” shown 
under “auxiliary equipment” 
were included in “equipment, 
other” in 1955.

b.	 “Entrance and other privilege 
fees” asked separately were 
included in “trip expenditures, 
other” in 1955.

c.	 “Snacks and refreshments” not 
included with “food” expendi-
tures in the 1960 to 1970 reports 
were under “trip expenditures, 
other” in 1955.

d.	 Starting in 1960, expenditures 
on equipment, magazines, club 
dues, licenses, and similar items 
were classified by the one sport 
activity for which expenditures 
were chiefly made. In 1955, 
these expenditures were evenly 
divided among all the activities 
in which the sportsperson took 
part.

e.	 Compared with 1955, the 1960 
to 1970 Surveys reported fewer 
expenditures within the “other” 
category because selected items 
were transferred to more appro-
priate categories.

f.	 Expenditures on alcoholic 
beverages were reported sepa-
rately in the 1970 Survey.

4.	 The number of waterfowl hunters 
in the 1970 Survey is not compa-
rable with those reported in the 
1960 and 1965 Surveys. In 1960 
and 1965, respondent sportspersons 
were not included in the waterfowl 
hunter total if they reported that 
they went waterfowl hunting but 

did not take the trip chiefly to hunt 
waterfowl. In 1970, all respondents 
who reported that they had hunted 
waterfowl during 1970, regardless 
of trip purpose, were included in 
the total. The number of hunters 
who did not take trips chiefly 
to hunt waterfowl in 1970 was 
1,054,000.

1975 Survey

In contrast to previous Surveys which 
covered substantial participants 12 
years old and older, the 1975 Survey 
based all the estimates on responses 
from individuals 9 years of age and 
older and did not select respondents 
based upon substantial participation as 
defined above. As a result, individuals 
who participated fewer than three days 
or spent less than $7.50 on hunting or 
fishing were included in the estimates 
of participants, days of activity, and 
expenditures.

Categories of hunting and fishing 
expenditures differed from the previous 
four Surveys in that only major 
categories were reported. For example, 
hunting equipment expenditures were 
not further delineated by subcategory. 
Similarly, no detail was provided 
within the category of fishing equip-
ment expenditures. Expenses for items 
such as daily entrance fees, magazines, 
club dues, and dogs were categorized 
as “other” in the 1975 report.

In addition to the above differences, the 
1975 Survey gathered data on species 
sought for the favorite hunting and 
fishing activity. This data replaced the 
“chiefly” category where hunting or 
fishing was the primary purpose of the 
trip or day of activity. Data omitted in 
the 1975 Survey that were included in 
previous Surveys include the respon-
dents’ population density of residence, 
occupation, and level of education.

1980 to 1985 Surveys

The 1980 and 1985 Surveys were 
similar. Each measured participants, 
rather than substantial participants. 
Questions were incorporated into 
the 1980 and 1985 Survey question-
naires to facilitate the construction of 
categories of data for comparisons with 
earlier Surveys. The use of “chiefly” 
to delimit primary purpose appeared in 
the 1970 and prior Surveys, and its use 
was continued in the 1980 and 1985 

Surveys. The expenditure categories 
in 1980 and 1985 are similar to the 
1970 categories with the addition of 
fish finders, motor homes, and camper 
trucks as separate categories. The 
definition of fishing included the use 
of nets or seines and spearfishing. An 
extensive wildlife watching section was 
added in 1980, necessitating a separate 
detailed phase subsample.

As in the 1970 and 1975 Surveys, the 
1980 and 1985 Surveys used a two-
phase process to gather information 
from households and individuals. In 
the first phase, household respondents 
were asked to identify each participant 
six years of age and older who resided 
in their household. In comparison, 
the 1975 and 1970 Surveys screened 
households for participants who were 
nine years of age and older. In the 
second phase, the detailed interview 
phase, interviews were conducted in 
person for the 1985, 1980, and 1970 
Surveys and were conducted by mail 
for the 1975 Survey. Participants were 
included in the detailed phase of the 
Survey if they were at least 12 years 
old in 1970, 9 years old in 1975, and 16 
years old in 1980 and 1985. As a result, 
the population of hunters and anglers 
was more narrowly defined in 1980 and 
1985. However, estimates of sportsper-
sons 6 years old and older, 9 years old 
and older, and 12 years old and older, 
derived from the screening phase, are 
available for comparison with past 
Surveys.

Regional Trends 

Section I. Most recent trends

This trends section covers the period 
from 1991 to 2011.  The 1991, 1996, 
2001, 2006, and 2011 Surveys used 
similar methodologies, making all 
published information for the five 
Surveys directly comparable. 

Section II. Historical trends

This trends section covers the period 
from 1955 to 1985.  The methodology 
of these Surveys differed (see above), 
but approximate correction factors were 
estimated. 
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Table C-4.  Comparison of Major Findings of the National Surveys:  1955 to 1985
(U.S. population 12 years old and older. Numbers in thousands)

Sportspersons 1955 1960 1965 1970 1975 1980 1985
Total sportspersons. . . . . . . . . . . . . . . . . . . . . . . .                          24,917  30,435  32,881  36,277  45,773  46,966  49,827 
  Anglers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  20,813  25,323  28,348  33,158  41,299  41,873  45,345 
    Freshwater. . . . . . . . . . . . . . . . . . . . . . . . . . . .                              18,420  21,677  23,962  29,363  36,599  35,782  39,122 
    Saltwater. . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               4,557  6,292  8,305  9,460  13,738  11,972  12,893 

  Hunters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  11,784  14,637  13,583  14,336  17,094  16,758  16,340 
    Small game. . . . . . . . . . . . . . . . . . . . . . . . . . .                             9,822  12,105  10,576  11,671  14,182  12,496  11,130 
    Big game. . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               4,414  6,277  6,566  7,774  11,037  11,047  12,576 
    Waterfowl. . . . . . . . . . . . . . . . . . . . . . . . . . . .                              1,986  1,955  1,650  2,894  4,284  3,177  3,201 

Expenditures1. . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               11,401,464  13,948,974  14,991,502  19,618,548  33,398,677  34,517,421  42,058,860 
  Anglers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  7,655,522  9,743,971  9,952,411  13,699,311  23,498,506  23,387,469  28,585,686 
    Freshwater. . . . . . . . . . . . . . . . . . . . . . . . . . . .                              5,700,187  7,476,454  7,231,851  10,315,966  17,333,212  16,663,239  18,942,060 
    Saltwater. . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               1,955,336  2,267,512  2,720,574  3,383,345  6,165,294  5,581,976  7,191,387 

  Hunters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  3,745,942  4,204,997  3,814,303  5,919,236  9,900,171  10,812,058  10,256,668 
    Small game. . . . . . . . . . . . . . . . . . . . . . . . . . .                             1,975,707  2,629,360  2,093,137  2,612,390  4,525,942  3,335,852  2,342,860 
    Big game. . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               1,295,357  1,251,800  1,424,711  2,631,532  4,238,341  5,638,395  5,345,606 
    Waterfowl. . . . . . . . . . . . . . . . . . . . . . . . . . . .                              474,878  323,840  296,452  675,315  1,135,889  766,033  783,315 

Days . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                      566,870  658,308  708,578  909,876  1,459,551  1,300,983  1,415,379 
  Fishing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397,447  465,769  522,759  706,187  1,058,075  952,420  1,064,986 
    Freshwater. . . . . . . . . . . . . . . . . . . . . . . . . . . .                              338,826  385,167  426,922  592,494  890,576  788,392  895,027 
    Saltwater. . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               58,621  80,602  95,837  113,694  167,499  164,040  171,055 

  Hunting. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  169,423  192,539  185,819  203,689  401,476  348,543  350,393 
    Small game. . . . . . . . . . . . . . . . . . . . . . . . . . .                             118,630  138,192  128,448  124,041  269,653  225,793  214,544 
    Big game. . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               30,834  39,190  43,845  54,536  100,600  117,406  135,447 
    Waterfowl. . . . . . . . . . . . . . . . . . . . . . . . . . . .                              19,959  15,158  13,526  25,113  31,223  26,179  25,933 

1 In 1985 dollars.

Note:  Methodological differences described in the text make the estimates in this table not comparable with the estimates in Tables C-2 and C-3.
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Table C-5.  Anglers and Hunters by Census Division:  1955 to 1985
(U.S. population 12 years old and older. Numbers in thousands)

Year
 Population  Sportsperson,  

fished or hunted  Anglers  Hunters 

 Number  Percent  Number  Percent  Number  Percent  Number  Percent 
UNITED STATES
1955. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  118,366  100  24,917  21.1  20,813  17.6  11,784  10.0 
1960. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  131,226  100  30,435  23.2  25,323  19.3  14,637  11.2 
1965. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,928  100  32,881  23.2  28,348  20.0  13,585  9.6 
1970. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155,230  100  36,277  23.4  33,158  21.4  14,336  9.2 
1975. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171,860  100  45,773  26.6  41,299  24.0  17,094  9.9 
1980. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  184,691  100  46,966  25.4  41,873  22.7  16,758  9.1 
1985. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  195,659  100  49,827  25.5  45,345  23.2  16,340  8.4 

New England
1955. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,919  100  1,224  15.4  1,002  12.7  589  7.4 
1960. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,349  100  1,368  16.4  1,205  14.4  517  6.2 
1965. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,256  100  1,650  17.8  1,488  16.0  583  6.3 
1970. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,652  100  1,579  18.3  1,430  16.5  582  6.7 
1975. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,910  100  2,004  20.2  1,861  18.8  566  5.7 
1980. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,205  100  1,974  19.3  1,788  17.5  572  5.6 
1985. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,554  100  2,058  19.5  1,914  18.1  552  5.2 

Middle Atlantic
1955. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,869  100  3,539  14.2  2,811  11.3  1,608  6.5 
1960. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,493  100  3,432  13.0  2,569  9.7  1,723  6.5 
1965. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,346  100  3,602  13.2  2,760  10.1  1,631  6.0 
1970. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,244  100  4,539  16.1  4,504  14.4  1,731  6.1 
1975. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,449  100  5,919  19.4  5,097  16.7  2,096  6.9 
1980. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,256  100  5,181  17.1  4,332  14.3  2,001  6.6 
1985. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,099  100  5,565  17.9  4,820  15.5  1,972  6.3 

East North Central
1955. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,733  100  5,489  21.3  4,583  17.8  2,538  9.9 
1960. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,833  100  6,316  32.5  5,317  19.8  2,985  11.1 
1965. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,124  100  6,214  22.1  5,336  19.0  2,563  9.1 
1970. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,550  100  7,284  23.1  6,699  21.2  2,812  8.9 
1975. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,796  100  9,049  27.6  8,181  24.9  3,392  10.3 
1980. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,526  100  8,725  26.0  7,891  23.5  2,955  8.8 
1985. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,747  100  8,973  26.6  8,270  24.5  2,814  8.3 

West North Central
1955. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,201  100  2,913  31.7  2,346  25.5  1,534  16.7 
1960. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,149  100  3,383  33.3  2,855  28.1  1,709  16.8 
1965. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,681  100  3,678  31.5  3,226  27.6  1,620  13.9 
1970. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,904  100  4,000  31.0  3,579  27.7  1,783  13.8 
1975. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,564  100  4,524  33.3  4,089  30.1  1,863  13.7 
1980. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,826  100  4,770  34.5  4,220  30.5  1,965  14.2 
1985. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,137  100  5,140  36.4  4,681  33.1  1,971  13.9 

South Atlantic
1955. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,336  100  3,223  22.5  2,805  19.6  1,449  10.1 
1960. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,798  100  4,423  24.9  3,695  20.8  2,045  11.5 
1965. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,593  100  5,626  27.3  5,054  24.5  1,900  9.2 
1970. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,539  100  5,461  23.2  5,129  21.8  1,904  8.1 
1975. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,127  100  7,110  26.2  6,479  23.9  2,494  9.2 
1980. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,512  100  7,769  25.5  7,086  23.2  2,444  8.0 
1985. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,636  100  8,721  25.9  8,056  24.0  2,467  7.3 

East South Central
1955. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,959  100  1,963  24.7  1,665  20.9  989  12.4 
1960. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,277  100  2,778  29.9  2,207  23.8  1,510  16.3 
1965. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,652  100  2,587  26.8  2,201  22.8  1,294  13.4 
1970. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,862  100  2,660  27.0  2,464  25.0  1,162  11.8 
1975. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,798  100  3,007  27.8  2,689  24.9  1,355  12.5 
1980. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,771  100  3,614  30.7  3,173  27.0  1,567  13.3 
1985. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,364  100  3,671  29.7  3,308  26.8  1,441  11.7 
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Table C-5.  Anglers and Hunters by Census Division:  1955 to 1985—Continued
(U.S. population 12 years old and older. Numbers in thousands)

Year
Population Sportsperson,  

fished or hunted Anglers Hunters

Number Percent Number Percent Number Percent Number Percent
West South Central
1955. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,250 100 2,560 25.0 2,237 21.8 1,165 11.4
1960. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,837 100 3,666 31.0 3,133 26.5 1,750 14.8
1965. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,724 100 3,713 29.2 3,278 25.8 1,571 12.3
1970. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,624 100 4,380 30.0 4,006 27.4 1,918 13.1
1975. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,628 100 5,781 34.8 5,267 31.7 2,563 15.4
1980. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,136 100 5,862 30.6 5,136 26.8 2,456 12.8
1985. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21,184 100 6,418 30.3 5,704 26.9 2,572 12.1

Mountain
1955. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,529 100 1,369 30.2 1,112 24.6 796 17.6
1960. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,222 100 1,646 31.5 1,372 26.3 1,120 21.4
1965. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,029 100 1,565 31.1 1,261 25.1 988 19.6
1970. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,656 100 2,044 36.1 1,769 31.3 980 17.3
1975. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,576 100 2,570 33.9 2,252 29.7 1,159 15.3
1980. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,160 100 2,903 31.7 2,500 27.3 1,268 13.8
1985. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,215 100 3,128 30.6 2,765 27.1 1,241 12.1

Pacific
1955. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,570 100 2,637 19.4 2,252 16.6 1,116 8.2
1960. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,268 100 3,422 22.4 2,971 19.5 1,279 8.4
1965. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,523 100 4,246 24.2 3,744 21.4 1,433 8.2
1970. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,199 100 4,332 21.4 4,030 20.0 1,466 7.3
1975. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,012 100 5,811 25.2 5,386 23.4 1,607 7.0
1980. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,299 100 6,168 23.5 5,747 21.9 1,531 5.0
1985. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38,725 100 6,154 21.4 5,829 20.3 1,310 4.6

Note:  Methodological differences described in the text make the estimates in this table not comparable with the estimates in Tables C-2 and C-3.
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Appendix D.
Sample Design and Statistical Accuracy 

This appendix is presented in two parts. 
The first part is the U.S. Census Bureau 
Source and Accuracy Statement. This 
statement describes the sampling 
design for the 2011 Survey and 
highlights the steps taken to produce 
estimates from the completed ques-
tionnaires. The statement explains the 
use of standard errors and confidence 
intervals. It also provides comprehen-
sive information about errors charac-
teristic of surveys and formulas and 
parameters to calculate an approximate 
standard error or confidence interval for 
each number published in this report. 
The second part, Tables D-1 to D-5, 
reports approximate standard errors 
and 95-percent confidence intervals 
for selected measures of participation 
and expenditures for wildlife-related 
recreation. 

Source and Accuracy Statement for 
the 2011 National Survey of Fishing, 
Hunting, and Wildlife-Associated 
Recreation 

SOURCE OF DATA

The estimates in this report are based 
on data collected in the 2011 National 
Survey of Fishing, Hunting, and Wild-
life-Associated Recreation (FHWAR) 
conducted by the Census Bureau and 
sponsored by the U.S. Fish and Wildlife 
Service. 

The eligible universe for the FHWAR 
is the civilian noninstitutionalized and 
nonbarrack military population living 
in the United States. The institutional-
ized population, which is excluded 
from the population universe, is 
composed primarily of the population 
in correctional institutions and nursing 
homes (98 percent of the 4 million 
institutionalized people in Census 
2010). 

The 2011 Survey was designed to 
provide state-level estimates of the 

number of participants in recreational 
hunting and fishing and in wildlife 
watching activities (e.g., wildlife obser-
vation). Information was collected on 
the number of participants, where and 
how often they participated, the type of 
wildlife encountered, and the amounts 
of money spent on wildlife-related 
recreation.

The survey was conducted in two 
stages: an initial screening of house-
holds to identify likely sportspersons 
and wildlife-watching participants and 
a series of follow-up interviews of 
selected persons to collect detailed data 
about their wildlife-related recreation 
during 2011. 

SAMPLE DESIGN

The 2011 FHWAR sample was selected 
from the Census Bureau’s master 
address file (MAF). 

The FHWAR is a multistage prob-
ability sample, with coverage in all 50 
states and the District of Columbia. In 
the first stage of the sampling process, 
primary sampling units (PSUs) are 
selected for sample. The PSUs are 
defined to correspond to the Office of 
Management and Budget definitions 
of Core Based Statistical Area defini-
tions and to improve efficiency in 
field operations. The United States is 
divided into 2,025 PSUs. These PSUs 
are grouped into 824 strata. Within 
each stratum, a single PSU is chosen 
for the sample, with its probability of 
selection proportional to its population 
as of the 2000 decennial census. This 
PSU represents the entire stratum from 
which it was selected. In the case of 
strata consisting of only one PSU, the 
PSU is chosen with certainty. 

Within the selected PSUs, the FHWAR 
sample was selected from the MAF. 

FHWAR Screening Sample

The total screening sample in the 
United States consisted of 48,600 
households. Interviewing for the screen 
was conducted during April, May, 
and June 2011. Due to a high noncon-
tact rate, an additional personal visit 
screening interview, for a subsample 
of noncontact cases, occurred again in 
February, March, April, or May 2012. 
Of all housing units in sample, about 
42,800 were determined to be eligible 
for interview. Interviewers obtained 
interviews at 30,400 of these units for 
a national response rate of 71 percent.1 
The national weighted response rate 
was 77 percent. The interviewers asked 
screening questions for all household 
members 6 years old and older. Nonin-
terviews occur when the occupants 
are not found at home after repeated 
calls or are unavailable for some other 
reason. 

Data for the FHWAR sportspersons 
sample and wildlife-watchers sample 
were collected in three waves.2 The 
first wave started in April 2011, the 
second in September 2011, and the 
third in January 2012. In the sportsper-
sons sample, all persons who hunted 
or fished in 2011 by the time of the 
screening interview were interviewed in 
the first wave. The remaining sportsper-
sons in sample were interviewed in the 
second wave. The reference period was 
the preceding 4 months for waves 1 and 
2. In wave 3, the reference period was 
either 4, 8, or 12 months depending 
on when the sample person was first 
interviewed.

1 Response rates are calculated by using APPOR’s RR2 
formula.
2 The sample cases selected due to high noncontact rates 
were only interviewed once. They received a screener 
and, if they had some form of participation, a detailed 
questionnaire. These participants did not get three waves 
of interviewing. The reference period for these sampled 
cases was between 13 and 16 months.
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Detailed Samples

Two independent detailed samples were 
chosen from the FHWAR screening 
sample. One consisted of sportsper-
sons (people who hunt or fish) and the 
other of wildlife watchers (people who 
observe, photograph, or feed wildlife).

A. 	 Sportspersons

	 The Census Bureau selected the 
detailed samples based on informa-
tion reported during the screening 
phase. Based on information 
collected from the household 
respondent, every person 16 years 
old and older in the FHWAR 
screening sample was assigned to a 
sportspersons stratum. The criteria 
for the strata included time devoted 
to hunting or fishing in previous 
years, participation in hunting or 
fishing in 2011 by the time of the 
screening interview, and intentions 
to participate in hunting and fishing 
activities during the remainder 
of 2011.3 The four sportspersons 
categories were: 

1. 	 Active—a person who had 
already participated in hunting 
or fishing in 2011 at the time of 
the screener interview.

2. 	 Likely—a person who had not 
participated in 2011 at the time 
of the screener, but had partici-
pated in 2010 OR was likely to 
participate in 2011.

3. 	 Inactive—a person who had not 
participated in 2010 or 2011 
AND was somewhat unlikely to 
participate in 2011. 

4. 	 Nonparticipant—a person who 
had not participated in 2010 or 
2011 AND was very unlikely to 
participate in 2011.

	 Due to the high noncontact rates in 
wave 1, all persons in the active, 
likely, and inactive groups were 
selected with certainty. 

	 Active sportspersons were given 
the detailed interview twice—at 
the time of the screening interview 
(in April, May, or June 2011) and 

3The sample cases selected due to high noncontact rates 
were not assigned a sportsperson stratum. 

again in January or February 2012.4 
Likely sportspersons and inactive 
sportspersons were also inter-
viewed twice—first in September 
or October 2011, then in January 
or February 2012. Persons in the 
nonparticipant group were not 
eligible for a detailed interview. 
About 16,400 persons were desig-
nated for interviews in the United 
States. The detailed sportspersons 
sample sizes varied by state to 
get reliable state-level estimates. 
During each interview period, 
about 31 percent of the designated 
persons were not found at home or 
were unavailable for some other 
reason. Overall, about 11,300 
detailed sportspersons interviews 
were completed at a response rate 
of 69 percent.

B.  Wildlife Watchers

	 The wildlife-watching detailed 
sample was also selected based on 
information reported during the 
screening phase. Based on informa-
tion collected from the household 
respondent, every person 16 years 
old and older was assigned to a 
stratum. The criteria for the strata 
included time devoted to wildlife-
watching activities in previous 
years, participation in wildlife-
watching activities in 2011 by the 
time of the screening interview, 
and intentions to participate in 
wildlife-watching activities during 
the remainder of 2011. The five 
wildlife-watching categories were:

1. 	 Active—a person who had 
already participated in 2011 
at the time of the screening 
interview. 

2. 	 Avid—a person who had not yet 
participated in 2011, but in 2010 
had taken trips to participate in 
wildlife-watching activities for 
21 or more days or had spent 
$300 or more.

3. 	 Average—a person who had not 
yet participated in 2011, but in 
2010 had taken trips to wildlife 
watch for less than 21 days and 
had spent less than $300 OR 
had not participated in wildlife-
watching activities but was very 

4 The sample cases selected due to high noncontact rates 
were given the detailed sportsperson interview once.

likely to in the remainder of 
2011.

4. 	 Infrequent—a person who had 
not participated in 2010 or 
2011, but was somewhat likely 
or somewhat unlikely to partici-
pate in the remainder of 2011. 

5. 	 Nonparticipant—a person who 
had not participated in 2010 or 
2011 AND was very unlikely to 
participate during the remainder 
of 2011.

	 Persons were selected for the 
detailed sample based on these 
groupings, but persons in the 
nonparticipant group were not 
eligible for a detailed interview.

	 A subsample of each of the other 
groups was selected to receive 
a detailed interview with the 
chance of selection diminishing 
as the likelihood of participation 
diminished. Wildlife-watching 
participants were given the detailed 
interview twice.5 Some received 
their first detailed interview at 
the same time as the screening 
interview (in April, May, or June 
2011). The rest received their first 
detailed interview in September 
or October 2011. All wildlife-
watching participants received 
their second interview in January 
or February 2012. Some respon-
dents were given the screener and 
detailed interview in February, 
March, April, or May 2012. About 
13,900 persons were designated for 
interviews in the United States. The 
detailed wildlife-watching sample 
sizes varied by state to get reliable 
state-level estimates. During each 
interview period, about 33 percent 
of the designated persons were not 
found at home or were unavailable 
for some other reason. Overall, 
about 9,300 detailed wildlife 
watcher interviews were completed 
at a response rate of 67 percent. 

ESTIMATION PROCEDURE

Several stages of adjustments were 
used to derive the final 2011 FHWAR 
person weights. A brief description of 
the major components of the weights is 
given below. All statistics for the popu-
5The sample cases selected due to high noncontact rates 
were given the detailed wildlife-watching interview 
once.
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lation 6 to 15 years of age were derived 
from the screening interview. Statistics 
for the population 16 years old and 
older come from both the screening 
and detailed interviews. Estimates that 
come from the screening sample are 
presented in Appendix B. 

A.	 Screening Sample

	 Every interviewed person in 
the screening sample received 
a screening weight that was the 
product of the following factors:

1. 	 Base Weight. The base weight 
is the inverse of the household’s 
probability of selection. 

2 	 Household Noninterview 
Adjustment. The noninterview 
adjustment inflates the weight 
assigned to interiewed house-
holds to account for house-
holds eligible for interview but 
for which no interview was 
obtained. 

3. 	 First-Stage Adjustment. The 
824 areas designated for our 
samples were selected from 
2,025 such areas of the United 
States. Some sample areas 
represent only themselves and 
are referred to as self-repre-
senting. The remaining areas 
represent other areas similar 
in selected characteristics and 
are thus designated non-self-
representing. The first-stage 
factor reduces the component of 
variation arising from sampling 
the non-self-representing areas.

4. 	 Second-Stage Adjustment. This 
adjustment brings the estimates 
of the total population into 
agreement with census-based 
estimates of the civilian nonin-
stitutionalized and nonbarrack 
military populations for each 
state.

B.	 Sportspersons Sample

	 Every interviewed person in the 
sportspersons detailed sample 
received a weight that was the 
product of the following factors: 

1.	 Screening Weight. This is the 
person’s final weight from the 
screening sample. 

2.	 Sportspersons Stratum Adjust-
ment. This factor inflates the 
weights of persons selected for 
the detailed sample to account 
for the subsampling done within 
each sportsperson stratum. 

3.	 Sportspersons Noninterview 
Adjustment. This factor adjusts 
the weights of the interviewed 
sportspersons to account for 
sportspersons selected for the 
detailed sample for whom 
no interview was obtained. A 
person was considered a nonin-
terview if he or she was not 
interviewed in the third wave of 
interviewing. 

4.	 Sportspersons Ratio Adjustment 
Factor. This is a ratio adjust-
ment of the detailed sample to 
the screening sample within 
the sportspersons sampling 
stratum. This adjustment brings 
the population estimates of 
persons aged 16 years old and 
older from the detailed sample 
into agreement with the same 
estimates from the screening 
sample, which was a much 
larger sample.

C.	 Wildlife-Watchers Sample

	 Every interviewed person in the 
wildlife-watchers detailed sample 
received a weight that was the 
product of the following factors:

1.	 Screening Weight. This is the 
person’s final weight from the 
screening sample. 

2.	 Wildlife-Watchers Stratum 
Adjustment. This factor inflates 
the weights of persons selected 
for the detailed sample to 
account for the subsampling 
done within each wildlife 
watcher stratum.

3.	 Wildlife-Watchers Noninterview 
Adjustment. This factor adjusts 
the weights of the interviewed 
wildlife-watching participants 
to account for wildlife watchers 

selected for the detailed sample 
for which no interview was 
obtained. A person was consid-
ered a noninterview if he or she 
was not interviewed in the third 
wave of interviewing.

4.	 Wildlife-Watchers Ratio Adjust-
ment Factor. This is a ratio 
adjustment of the detailed 
sample to the screening sample 
within wildlife-watchers 
sampling strata. This adjustment 
brings the population estimates 
of persons aged 16 years old 
and older from the detailed 
sample into agreement with 
the same estimates from the 
screening sample, which was a 
much larger sample.

ACCURACY OF THE ESTIMATES

A sample survey estimate has two types 
of error: sampling and nonsampling. 
The accuracy of an estimate depends 
on both types of error. The nature of 
the sampling error is known given the 
survey design; the full extent of the 
nonsampling error is unknown. 

NONSAMPLING ERROR

For a given estimator, the difference 
between the estimate that would result 
if the sample were to include the entire 
population and the true population 
value being estimated is known as 
nonsampling error. There are several 
sources of nonsampling error that 
may occur during the development or 
execution of the survey. It can occur 
because of circumstances created by the 
interviewer, the respondent, the survey 
instrument, or the way the data are 
collected and processed. For example, 
errors could occur because: 

•	 The interviewer records the wrong 
answer, the respondent provides 
incorrect information, the respon-
dent estimates the requested 
information, or an unclear survey 
question is misunderstood by the 
respondent (measurement error).

•	 Some individuals who should have 
been included in the survey frame 
were missed (coverage error).
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•	 Responses are not collected from 
all those in the sample or the 
respondent is unwilling to provide 
information (nonresponse error). 

•	 Values are estimated imprecisely 
for missing data (imputation error).

•	 Forms may be lost; data may 
be incorrectly keyed, coded, or 
recoded, etc. (processing error). 

The Census Bureau employs quality 
control procedures throughout the 
production process, including the 
overall design of surveys, the wording 
of questions, the review of the work 
of interviewers and coders, and the 
statistical review of reports to minimize 
these errors. Two types of nonsampling 
error that can be examined to a limited 
extent are nonresponse and undercov-
erage.

Nonresponse. The effect of nonre-
sponse cannot be measured directly, but 
one indication of its potential effect is 
the nonresponse rate. For the FHWAR 
screener interview in the United States, 
the household-level nonresponse rate 
was 29 percent. The person-level 
nonresponse rate for the detailed 
sportsperson interview in the United 
States was an additional 31 percent 
and for the wildlife watchers it was 
33 percent. Since the screener nonre-
sponse rate is a household-level rate 
and the detailed interview nonresponse 
rate is a person-level rate, we cannot 
combine these rates to derive an overall 
nonresponse rate. Since it is unlikely 
the nonresponding households to the 
FHWAR have the same number of 
persons as the households successfully 
interviewed, combining these rates 
would result in an overestimate of the 
“true” person-level overall nonresponse 
rate for the detailed interviews. 

Coverage. Overall screener under-
coverage is estimated to be about 13 
percent. Ratio estimation to indepen-
dent population controls, as described 
previously, partially corrects for the 
bias due to survey undercoverage. 
However, biases exist in the estimates 
to the extent that missed persons in 
missed households or missed persons in 
interviewed households have different 
characteristics from those of inter-
viewed persons in the same age group. 

Comparability of Data. Data obtained 
from the 2011 FHWAR and other 
sources are not entirely comparable. 
This results from differences in inter-
viewer training and experience and in 
differing survey processes. This is an 
example of nonsampling variability 
not reflected in the standard errors. 
Therefore, caution should be used 
when comparing results from different 
sources. (See Appendix C.)

 A Nonsampling Error Warning. Since 
the full extent of the nonsampling error 
is unknown, one should be particularly 
careful when interpreting results based 
on small differences between estimates. 
The Census Bureau recommends that 
data users incorporate information 
about nonsampling errors into their 
analyses, as nonsampling error could 
impact the conclusions drawn from 
the results. Caution should also be 
used when interpreting results based 
on a relatively small number of cases. 
Summary measures (such as medians 
and percentage distributions) probably 
do not reveal useful information when 
computed on a subpopulation smaller 
than 90,000 for screener data, 100,000 
for the detailed sportsperson data, and 
235,000 for the wildlife-watchers data.

SAMPLING ERROR

Since the FHWAR estimates come 
from a sample, they may differ from 
figures from an enumeration of the 
entire population using the same ques-
tionnaires, instructions, and enumera-
tors. For a given estimator, the differ-
ence between an estimate based on a 
sample and the estimate that would 
result if the sample were to include the 
entire population is known as sampling 
error. Standard errors, as calculated by 
methods described in “Standard Errors 
and Their Use,” are primarily measures 
of the magnitude of sampling error. 
However, they may include some nons-
ampling error.

Standard Errors and Their Use. The 
sample estimate and its standard error 
enable one to construct a confidence 
interval. A confidence interval is a 
range that has a known probability 
of including the average result of all 
possible samples. For example, if all 
possible samples were surveyed under 
essentially the same general conditions 
and using the same sample design, and 
if an estimate and its standard error 
were calculated from each sample, then 

approximately 95 percent of the inter-
vals from 1.96 standard errors below 
the estimate to 1.96 standard errors 
above the estimate would include the 
average result of all possible samples. 
A particular confidence interval may or 
may not contain the average estimate 
derived from all possible samples. 
However, one can say with specified 
confidence that the interval includes 
the average estimate calculated from 
all possible samples. Standard errors 
may also be used to perform hypothesis 
testing, a procedure for distinguishing 
between population parameters using 
sample estimates. The most common 
type of hypothesis is that the population 
parameters are different. An example 
would be comparing the proportion of 
anglers to the proportion of hunters. 
Tests may be performed at various 
levels of significance. A significance 
level is the probability of concluding 
that the characteristics are different 
when, in fact, they are the same. For 
example, to conclude that two charac-
teristics are different at the 0.05 level of 
significance, the absolute value of the 
estimated difference between charac-
teristics must be greater than or equal 
to 1.96 times the standard error of the 
difference. This report uses 95-percent 
confidence intervals and 0.05 level of 
significance to determine statistical 
validity. Consult standard statistical 
textbooks for alternative criteria. 

Estimating Standard Errors. The 
Census Bureau uses replication 
methods to estimate the standard errors 
of FHWAR estimates. These methods 
primarily measure the magnitude of 
sampling error. However, they do 
measure some effects of nonsampling 
error as well. They do not measure 
systematic biases in the data associ-
ated with nonsampling error. Bias is 
the average over all possible samples 
of the differences between the sample 
estimates and the true value.

Generalized Variance Parameters. 
While it is possible to compute and 
present an estimate of the standard 
error based on the survey data for each 
estimate in a report, there are a number 
of reasons why this is not done. A 
presentation of the individual standard 
errors would be of limited use, since 
one could not possibly predict all of 
the combinations of results that may 
be of interest to data users. Addition-
ally, data users have access to FHWAR 
microdata files, and it is impossible to 
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compute in advance the standard error for every estimate one might obtain from those data sets. Moreover, variance estimates 
are based on sample data and have variances of their own. Therefore, some methods of stabilizing these estimates of variance, 
for example, by generalizing or averaging over time, may be used to improve their reliability. Experience has shown that 
certain groups of estimates have similar relationships between their variances and expected values. Modeling or generalizing 
may provide more stable variance estimates by taking advantage of these similarities. The generalized variance function is 
a simple model that expresses the variance as a function of the expected value of the survey estimate. The parameters of the 
generalized variance function are estimated using direct replicate variances. These generalized variance parameters provide a 
relatively easy method to obtain approximate standard errors for numerous characteristics. Table D-5 provides the generalized 
variance parameters for FHWAR data. Methods for using the parameters to calculate standard errors of various estimates are 
given in the next sections.

Standard Errors of Estimated Numbers. The approximate standard error, sx, of an estimated number shown in this report 
can be obtained using the following formulas. Formula (1) is used to calculate the standard errors of levels of sportspersons, 
anglers, and wildlife watchers. 

			   (1)

Here, x is the size of the estimate and a and b are the parameters in the tables associated with the particular characteristic.

Formula (2) is used for standard errors of aggregates, i.e., trips, days, and expenditures.

		  (2)

Here, x is again the size of the estimate; y is the base of the estimate; and a, b, and c are the parameters in the tables associ-
ated with the particular characteristic.

Illustration of the Computation of the Standard Error of an Estimated Number

Suppose there were an estimated 37,397,000 persons age 16 years old and older who either fished or hunted in the United 
States in 2011. Using formula (1) with the parameters a = –0.000070 and b = 16,823 from table D-5, the approximate stan-
dard error of the estimated number of 37,397,000 sportspersons age 16 years old and older is 

The 95-percent confidence interval for the estimated number of sportspersons 16 years old and older is from 35,968,000 to 
38,826,000, i.e., 37,397,000 ± 1.96 x 728,857. Therefore, a conclusion that the average estimate derived from all possible 
samples lies within a range computed in this way would be correct for roughly 95 percent of all possible samples. 

Suppose there were an estimated 13,674,000 hunters age 16 years old and older who engaged in 281,884,000 days of partici-
pation in 2011. Using formula (2) with the parameters a = –0.000284, b = –127,863, and c = 46,699 from table D-5, the 
approximate standard error on 281,884,000 estimated days on an estimated base of 13,674,000 hunters is

The 95-percent confidence interval on the estimate of 281,884,000 days is from 253,295,000 to 310,473,000, i.e., 
281,884,000 ± 1.96 x 14,586,000. Again, a conclusion that the average estimate derived from all possible samples lies within 
a range computed in this way would be correct for roughly 95 percent of all possible samples. 

Standard Errors of Estimated Percentages. The reliability of an estimated percentage, computed using sample data for both 
numerator and denominator, depends on the size of the percentage and its base. Estimated percentages are relatively more 
reliable than the corresponding estimates of the numerators of the percentages, particularly if the percentages are 50 percent 
or more. When the numerator and the denominator of the percentage are in different categories, use the parameter in the 
tables indicated by the numerator. 
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2006.  Using formula (1) with the parameters a = -0.000027 and b = 6,125 from table D-7, the approximate standard error of 
the estimate number of 33,916,000 sportspersons 16 years old and older is

The 95-percent confi dence interval for the estimate number of sportspersons 16 years old and older is from 33,092,000 to 
34,740,000, ie., 33,916,000 ± 1.96 x 420,330.  Therefore, a conclusion that the average estimate derived from all possible 
samples lies within a range computed in this way would be correct for roughly 95 percent of all possible samples.

Table 1 shows that 12,510,000 hunters 16 years old and older engaged in 219,925,000 days of participation in 2006.  Using 
formula (2) with the parameters a = -0.000235, b = -85,241, and c = 22,698 from table D-9, the approximate standard error on 
219,925,000 estimated days on an estimated base of 12,510,000 hunters is

The 95-percent confi dence interval on the estimate of 219,925,000 days is from 205,044,000 to 234,806,000, ie., 219,925,000 
± 1.96 x 7,592,000.  Again, a conclusion that the average estimate derived from all possible samples lies within a range 
computed in this way would be correct for roughly 95 percent of all possible samples.

Standard Errors of Estimated Percentages.  The reliability of an estimated percentage, computed using sample data for both 
numerator and denominator, depends on the size of the percentage and its base.  Estimated percentages are relatively more 
reliable than the corresponding estimates of the numerators of the percentages, particularly if the percentages are 50 percent 
or more.  When the numerator and the denominator of the percentage are in different categories, use the parameter in the 
tables indicated by the numerator.

The approximate standard error, s
x,p,

 can be obtained by use of the formula

Here, x is the total number of sportspersons, hunters, etc., which is the base of the percentage; p is the percentage (0 ≤ p ≤ 
100); and b is the parameter in the tables associated with the characteristic in the numerator of the percentage.

Illustration of the Computation of the Standard Error of an Estimated Percentage

Table 1 shows that of the 12,510,000 hunters 16 years old and older, 18.3 percent hunted migratory birds.  From table D-7, 
the appropriate b parameter is 5,756.  Using formula (3), the approximate standard error on the estimate of 18.3 percent is
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The approximate standard error, sx,p, can be obtained by use of the formula 

	 (3)

Here, x is the total number of sportspersons, hunters, etc., which is the base of the percentage; p is the percentage ; and b is 
the parameter in the tables associated with the characteristic in the numerator of the percentage. 

Illustration of the Computation of the Standard Error of an Estimated Percentage

Suppose there were an estimated 13,674,000 hunters age 16 years old and older of whom 18.9 percent hunted migratory 
birds. From table D-5, the appropriate b parameter is 15,798. Using formula (3), the approximate standard error on the esti-
mate of 18.9 percent is

Consequently, the 95-percent confidence interval for the estimate percentage of migratory bird hunters 16 years old and older 
is from 16.3 percent to 21.5 percent, i.e., 18.9 ± 1.96 x 1.33. 

Standard Error of a Difference. The standard error of the difference between two sample estimates is approximately equal to 
			 
			 
	 (4)

where sx and sy are the standard errors of the estimates x and y. The estimates can be numbers, percentages, ratios, etc. This 
will represent the actual standard error quite accurately for the difference between estimates of the same characteristic in two 
different areas, or for the difference between separate and uncorrelated characteristics in the same area. However, if there is 
a high positive (negative) correlation between the two characteristics, the formula will overestimate (underestimate) the true 
standard error.

Illustration of the Computation of the Standard Error of a Difference

Suppose there were an estimated 13,608,000 females in the age range of 18-24 of whom 726,000 or 5.3 percent were 
sportspersons. Similarly, suppose there were an estimated 12,909,000 males in the same age range of whom 2,160,000 or 
16.7 percent were sportspersons. The apparent difference between the percentage of female and male sportspersons is 11.4 
percent. Using formula (3) and the appropriate b parameter from table D-5, the approximate standard errors of 5.3 percent 
and 16.7 percent are 0.79 and 1.35, respectively. Using formula (4), the approximate standard error of the estimated differ-
ence of 11.4 percent is 

The 95-percent confidence interval on the difference between 18- to 24-year-old female and male sportspersons is from 8.3 
to 14.5, i.e., 11.4 ± 1.96 x 1.56. Since the interval does not contain zero, we can conclude with 95 percent confidence that the 
percentage of 18- to 24-year-old female sportspersons is less than the percentage of 18- to 24-year-old male sportspersons. 

Standard Errors of Estimated Averages. Certain mean values for sportspersons, anglers, etc., shown in the report were calcu-
lated as the ratio of two numbers. For example, average days per angler is calculated as:

Standard errors for these averages may be approximated by the use of formula (5) below.					   

		  (5)

In formula (5), r represents the correlation coefficient between the numerator and the denominator of the estimate. In the 
above formula, use 0.7 as an estimate of r.
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Consequently, the 95-percent confi dence interval for the estimate percentage of migratory bird hunters 16 years old and older 
is from 16.7 percent to 19.9 percent, ie. 18.3 ± 1.96 x 0.83.

Standard Error of a Difference.  The standard error of the difference between two sample estimates is approximately equal to

where 
sx

 and 
sy

 are the standard errors of the estimates x and y.  The estimates can be numbers, percentages, ratios, etc.  This 
will represent the actual standard error quite accurately for the difference between estimates of the same characteristic in two 
different areas, or for the difference between separate and uncorrelated characteristics in the same area.  However, if there is 
a high positive (negative) correlation between the two characteristics, the formula will overestimate (underestimate) the true 
standard error.

Illustration of the Computation of the Standard Error of a Difference

In Table 8, of the 11,655,000 females in the age range of 18-24, 726,000 or 6.2 percent are sportspersons.  Similarly, of the 
11,638,000 males in the same age range, 1,929,000 or 16.6 percent are sportspersons.  The apparent difference between 
the percent of female and male participants is 10.4 percent.  Using formula (3) and the appropriate b parameter from table 
D-7, the approximate standard errors of 6.2 percent and 16.6 percent are 0.55 and 0.85, respectively.  Using formula (4), the 
approximate standard error of the estimated difference of 10.4 percent is

The 95-percent confi dence interval on the difference between 18-24 year old female and male sportspersons is from 8.4 to 
12.4, i.e., 10.4 ± 1.96 x 1.02.  Since the interval does not contain zero, we can conclude with 95 percent confi dence that the 
percentage of 18-24 year old female sportspersons is less than the percentage of 18-24 year old male sportspersons.

Standard Errors of Estimated Averages.  Certain mean values for sportspersons, anglers, etc., shown in the report were calcu-
lated as the ratio of two numbers.  For example, average days per angler is calculated as:

Standard errors for these averages may be approximated by the use of formula (5) below.

  
 

In formula (5), r represents the correlation coeffi cient between the numerator and the denominator of the estimate.  In the 
above formula, use 0.7 as an estimate of r.

Illustration of the Computation of the Standard Error of an Estimated Average

Table 2 shows that the average days per angler 16 years old and older for all fi shing was 17.3 days.  Using formulas (1) and 
(2) above, we compute the standard error on total days, 516,781,000, and total anglers, 29,952,000, to be 15,828,079 and 
399,342, respectively.  The approximate standard error on the estimated average of 17.3 days is

Therefore, the 95-percent confi dence interval on the estimated average of 17.3 days is from 
16.5 to 18.0, i.e., 17.3 ± 1.96 x 0.40.
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Consequently, the 95-percent confi dence interval for the estimate percentage of migratory bird hunters 16 years old and older 
is from 16.7 percent to 19.9 percent, ie. 18.3 ± 1.96 x 0.83.
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In Table 8, of the 11,655,000 females in the age range of 18-24, 726,000 or 6.2 percent are sportspersons.  Similarly, of the 
11,638,000 males in the same age range, 1,929,000 or 16.6 percent are sportspersons.  The apparent difference between 
the percent of female and male participants is 10.4 percent.  Using formula (3) and the appropriate b parameter from table 
D-7, the approximate standard errors of 6.2 percent and 16.6 percent are 0.55 and 0.85, respectively.  Using formula (4), the 
approximate standard error of the estimated difference of 10.4 percent is

The 95-percent confi dence interval on the difference between 18-24 year old female and male sportspersons is from 8.4 to 
12.4, i.e., 10.4 ± 1.96 x 1.02.  Since the interval does not contain zero, we can conclude with 95 percent confi dence that the 
percentage of 18-24 year old female sportspersons is less than the percentage of 18-24 year old male sportspersons.

Standard Errors of Estimated Averages.  Certain mean values for sportspersons, anglers, etc., shown in the report were calcu-
lated as the ratio of two numbers.  For example, average days per angler is calculated as:

Standard errors for these averages may be approximated by the use of formula (5) below.

  
 

In formula (5), r represents the correlation coeffi cient between the numerator and the denominator of the estimate.  In the 
above formula, use 0.7 as an estimate of r.

Illustration of the Computation of the Standard Error of an Estimated Average

Table 2 shows that the average days per angler 16 years old and older for all fi shing was 17.3 days.  Using formulas (1) and 
(2) above, we compute the standard error on total days, 516,781,000, and total anglers, 29,952,000, to be 15,828,079 and 
399,342, respectively.  The approximate standard error on the estimated average of 17.3 days is

Therefore, the 95-percent confi dence interval on the estimated average of 17.3 days is from 
16.5 to 18.0, i.e., 17.3 ± 1.96 x 0.40.
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