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Introduction

During previous SEDAR Data Workshops, considerable time and effort has been devoted to
developing methods for back-calculating recreational landings for years prior to the
implementation of modern data collection programs. The historical period is defined as pre-1981
since 1981 is the first year when the continuous time series for the Marine Recreational
Information Program (MRIP) is available. Methods used in past stock assessments to estimate
historical recreational landings include: ratios of commercial landings to recreational landings,
estimates from the U.S. Fish and Wildlife Saltwater Angling Survey (SWAS), U.S. Census data
as a proxy for recreational fishing effort to produce regression estimates of catch, and most
recently the FHWAR (National Survey of Fishing, Hunting, and Wildlife-Associated Recreation)
method (SEDAR-PW-07).

During the SEDAR best practices workshop, the FHWAR method was determined to be the best
practice for estimating recreational landings for the historical time period (SEDAR-PW-07). This
paper summarizes the methods used to estimate historical recreational catch for SEDAR 105

Gulf of America Gag Grouper (Mycteroperca microlepis) and provides landings estimates for the
1955-1980 time period.

National Survey of Fishing, Hunting, and Wildlife-Associated Recreation
(FHWAR)

The FHWAR survey interviews U.S. residents about their fishing, hunting, and wildlife-
associated (e.g. bird watching) activities. The U.S. Fish and Wildlife Service (USFWS) began
conducting the FHWAR Survey in 1955 and it is one of the oldest and most comprehensive
recreational surveys available. The survey is conducted every 5 years and gathers information on
the number of anglers in the United States and the frequency and time spent fishing (FHWAR
1991). For the historical period from 1955-1985, historical estimates of U.S. population and
estimates of fishing participation and effort are summarized in tables B-2 and B-3 in the 1991
FHWAR report (FHWAR 1991) and are provided as Tables 1 and 2 in this document. FHWAR
provides estimates for the number of saltwater anglers, freshwater anglers, and saltwater fishing
days for the entire U.S (Tables 1 and 2). Angler estimates are also broken down into nine
regions, however, only estimates for total anglers (i.e. saltwater and freshwater combined) are
available for these smaller regions.
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FHWAR Method

The two key components from the FHWAR surveys used in this census method are the estimates
of U.S. saltwater anglers and the estimates of U.S. saltwater fishing days. The first objective was
to determine the total saltwater anglers and saltwater days for the Gulf of America by using the
summary information of U.S. anglers and U.S. saltwater anglers from the FHWAR surveys
(Tables 1 and 2) and calibrate the resulting Gulf-wide effort estimate (saltwater days) to modern
effort units (trips).

To estimate the number of saltwater anglers in each FHWAR survey region, the ratio of U.S.
saltwater anglers to total U.S. anglers (Table 2) is applied to the total number of anglers for a
given region (Table 1). For Gulf Gag Grouper, the East South Central (ESC) and West South
Central (WSC) regions (Figure 1) are combined to provide estimates for the total number of
saltwater anglers from TX-AL. The total number of saltwater anglers in ESC and WSC is then
divided by the total number of U.S. saltwater anglers to obtain the proportion of saltwater anglers
in ESC and WSC. This proportion is then multiplied by the total number of U.S. saltwater days
to estimate the number of saltwater days in ESC and WSC, which are used as our effort estimates
for TX-AL during the historical period.

Effort for Florida (FL) is calculated separately because in the FHWAR survey FL is included in
the South Atlantic (SA) region (Figure 1). The above process is repeated for the SA region to
estimate the number of saltwater days in the SA. Then the saltwater days for FL need to be
apportioned from the SA. For Gulf Gag Grouper, only saltwater days in west FL (WFL) are
needed. Combined effort data from the Marine Recreational Information Program (MRIP), State
Reef Fish Survey (SRFS), and Southeast Region Headboat Survey (SRHS) from 1984-1986 was
used to calculate the mean ratio of WFL angler trips to the total number of angler trips in the SA.
This ratio is then used to delineate the number of WFL saltwater angler days from the SA. WFL
saltwater angler days were combined with the saltwater angler days from TX-AL for the total
number of saltwater days in the Gulf of America.

From 1955-1985, the FHWAR survey was based on a 12-month recall period for respondents. As
part of the 1991 FHWAR survey, a study was conducted comparing estimates using the 12-
month recall period versus a 4-month recall period. Recall bias is adjusted for by reducing
saltwater angler days by 46%, since that is the average estimate (for all FHWAR regions) for
recall bias between the 12-month and 4-month surveys. After effort is adjusted for recall bias,
then the ratio of 1985 effort (in units of angler trips) from modern surveys (e.g. MRIP, SRHS,
SRFS, TPWD) to adjusted FHWAR 1985 effort (in saltwater days) is applied to adjusted
saltwater days to calibrate FHWAR units to modern survey units (Table 3; SEDAR 98-DW-08).

Historical Landings Estimates

Mean CPUE from the recreational sector from 1981-1989 is then multiplied with the adjusted
saltwater days estimates to estimate historical landings. When there are no management
regulations in the 1980s that would alter angler behavior, using 1981-1989 is the current best
practice ((SEDAR 98-DW-08). Linear interpolation is used to impute historical estimates of
annual landings for the years between FHWAR surveys. Historical recreational landings for the
Gulf of America are presented in Table 4 and Figure 2. The FHWAR method is able to
backcalculate landings to 1955. The model start year for SEDAR 105 is 1963, so comparisons to
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SEDAR 72 start with 1963 as the initial year. For SEDAR 72, the FHWAR Census Method was
also used to generate historical recreational landings from 1963-1980 but because SRFS effort
estimates were not available at the time, they were backcalculated assuming MRIP and SRFS
CPUE were equivalent. Estimated historical recreational landings from SEDAR 105 are lower
than the historical estimates used for SEDAR 72 (Table 4; Figure 3). This difference in landings
is primarily driven by a lower CPUE in SEDAR 105 (CPUE = 0.020) than in SEDAR 72 (CPUE
=0.026). The lower CPUE comes from a number of changes, including the change in reference
years to 1981-1989 for SEDAR 105 instead of using 1981-1985 (SEDAR 72), imputing 1981
wave | effort for MRIP (previously only 1981 wave 1 catch was imputed), and the availability of
SRFS effort for SEDAR 105.

The average proportions of Charter (CB), Headboat (HB), and Private/Shore (PRSH) landings, to
total landings from 1981-1989 were used to apportion historical landings by fleet (Figure 4). The
average proportions were 0.21 for CB, 0.09 for HB, and 0.70 for PRSH.
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Table 1: Numbers (in thousands) of sportsman, anglers, and hunters in the United States and by
FHWAR Survey region from 1955-1985. Table copied from FHWAR 1991.

|\;LI.S population 12 years obd and alder. Numbers in thousands)

Sportsmen
Yiar Paopulation [Nehed or huntad) Anglars Huntara
Humibar Parcent Humibsar Parcant Humibsr, Parcant Humibar Parcant
Tatal, United States
1955.......... 118,368 100 24917 AR 20,813 7.8 11,764 100
1960. 131,254 1040 0435 32 26,323 183 14,837 12
1985, 141,928 100 32881 3 28,348 0 13,585 L]
1970. 156,230 1040 6,277 x4 33,158 4 14,338 a2
1975, 171,860 100 45773 268 41,900 240 17,004 og
1980. 184, 861 104 46,966 x4 41,873 27 16,758 a1
1985..... 195,859 100 49827 5.5 45,345 e e 16,340 G4
MNew England
1955. ... TA19 1040 1,224 15.4 1,002 127 580 T4
1960. 349 10 1.368 16.4 1.206 14.4 817 62
1965. 9,258 104 1,850 178 1,468 16.0 5&3 ]
1970. &852 10 1.579 18.3 1,430 16.5 5&2 &7
1975, 9810 104 2004 ma 1,861 188 ] a7
1980 10,205 100 1474 183 1,784 17.5 672 =11
1985. ... 10,554 104 2,068 19.5 1,814 181 662 62
Micdle Atantic
1955.... 24 869 10 3539 142 281 113 1,808 65
1960. 26,493 104 3452 13.0 2,569 a7 1,723 65
1965. 27,348 10 3802 132 2760 0.1 1631 1]
1970. 28,244 1040 4,53 16.1 4,504 14.4 1731 g1
1975, 0449 104 5819 19.4 6,067 167 2 068 [:3:]
1980. 30,258 104 5,181 171 4,332 14.3 2001 [:1:]
1985.......... Mg 104 5,565 174 4 AH) 16.5 1.472 ]
Ea=t North Central
1955.......... 25,753 100 543 1.3 4,583 7.8 2,538 a4
1960. 26,853 104 6318 2.5 5317 198 2 985 1141
1965, 26,124 100 6214 2.1 5,338 18.0 2 563 ai
1970. 31,580 104 7254 PR 6859 2 2812 &9
19745, 32,798 100 9,049 278 8,181 2449 3,382 lik]
1980. 33,528 104 B725 40 7881 25 24965 5]
1985.......... AT 104 BT 8 &270 25 ZA14 B3
‘West Morth Cangral
1955. 9,201 104 2813 nz 2,38 H5 1.534 167
1960, 10,149 100 3,383 333 2885 m 1,709 1645
1965. 11,881 1040 3878 1.5 323 T8 1,820 1349
1970, 12,804 100 4,000 4 3,579 w7 1,763 138
1975, 13,564 1040 4,524 33 4 089 a1 1,863 137
1980, 13828 100 4770 M5 433 ans 1,965 142
1985. 14,137 104 5,140 6.4 4 881 31 187 1349
South Adantic
1955, 14,358 100 3223 25 2 B0S 1048 1449 01
1960. 17,798 1040 4,423 o 3885 A 2045 115
1965. 20,5493 104 5828 3 5054 25 1.800 a2
1970. 23,559 1040 5461 32 6,129 ] 1,804 &1
1975, 2T AT 100 7110 32 6474 g 2404 a2
1980. 0,512 104 T.7Ea .5 T 085 3 2444 &
1985, 313,858 100 8721 549 5,088 240 2 467 T3
East South Cantral
1955. 7,853 1040 1,863 M7 1,865 msg ] 124
1960. 9277 10 2778 x4 2207 ¥ 1.510 163
1965. 9852 104 2,587 A 22m 28 1,284 134
1970. 9 862 10 2860 2740 2464 K 1,162 114
1975, 10,7958 104 3007 A 2889 o B 1,355 125
1980. 11,771 104 3814 unz 3173 2740 1,567 133
1985. 12,364 104 3871 7 3,308 A 1441 17

Contirued
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Table 1 (continued): Numbers (in thousands) of sportsman, anglers, and hunters in the United
States and by FHWAR Survey region from 1955-1985. Table copied from FHWAR 1991.

(LS popudation 12 yvears old and alder. Mumbers in thousands)

Sportemen
Year Population [Mehed or huntad) Anglars Huntara
Humibsar Percant Humibsar Parcant Rumibar Parcant Humibsar Parcant
Weest South Ceniral
1955 . .. 10,250 100 2,560 %50 2237 2148 1,165 14
BB 11,837 100 3,868 314 3,133 5 1,750 48
1985 . .. 12724 100 3713 32 3278 %48 1.5M 123
1970 . 14624 100 4,380 00 4,006 T4 1918 131
187 S 16828 100 58,781 A 5,267 3.7 2,563 154
1980, 19,136 100 5862 a4 5,138 b 2456 1258
1985 . .. 21,184 100 6418 a3 5,704 bk 2572 121
B cundain
1955 . .. 4,529 100 1,369 a2 1,112 2448 =] 176
1980 .. 5222 100 1,846 1.5 1,372 i 1120 4
1985 . .. 502 100 1,565 A 1,261 51 o] 196
1970 . 5,858 100 2044 6.1 1,769 1.3 Sa0 173
1975 7,576 100 2,570 159 2282 x7 1.189 153
1980, 9,160 100 2803 nr 2,500 273 1,268 138
188 . 10,215 100 3128 a8 27ES i 1,241 121
Pacific
1955 . .. 13,570 100 2837 194 2282 168 1,118 B2
TAED .. 15,268 100 3422 24 2487 10.5 1,279 Bd
1985 ... 17.523 100 4,245 432 3744 4 1433 B2
1970 . 20,199 100 4,352 4 4,030 2040 1,466 T
1975 2312 100 541 n2 5,368 4 1.607 T
1980, 26,299 100 6,165 5.5 5,747 4 1531 50
1985 . .. 38,725 100 6,154 4 5829 03 1,310 48
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Table 2: Comparison of major finding from the 1955-1985 FHWAR surveys. Numbers are in
thousands. Table copied from FHWAR 1991.

(UE population 12 vears old and alder. Mumbers in thousands)

Sportemen, expenditures, and days 1355 130 1365 1370 1875 1380 1385
Total eportemen .. ... .. 249317 30435 32 881 36,277 45773 46 966 48,837
Anglers A R R . 20,813 26,323 28,345 33,158 41284 414873 45345
Freshwater....................... 18420 21877 23 962 29,363 36,559 35,782 38,122
Salwater .. 4 557 6292 8,305 8460 13,738 11872 12883
Hunters............................ 11,78 14,837 13,583 14,334 17,084 16,758 16,340
Smallgame L a8x 12,105 10,576 1187 14,182 12456 11,130
Biggame ... ... 4414 6277 6,566 774 11,037 11,047 12576
Waterfosd ... A R 1,986 1,855 1,850 i1 4. 264 3177 3.2
Expenditures’ ... 13,904 225 17010844 18282320 23035058 407300%4) 420094 418 51,101,515
Angers A R R . 9,336,002 11,582 891 12,137 056 18706477  2BB56715) 28531304 34,731 6046
Freshwater..................... 8,951,447 9117 827 BE19,330 12680846 | 211380684 20321023 23,014 G0G
Sakwater .. .. 2,384 556 2,785,259 1317773 4126031 7.618851 8,507 268 8,737,535
Hunters............................ 4588222 5128045 4,651,589 7218581 12073379 13185438 12,481 482
Smallgame . 2,409,393 3,206,537 2552808 1,185.841 519441 4,088,112 2,646,575
Biggame ... 1,578,704 1,526,585 1,737 452 328,185 5188704 4876092 443491
Waterfosd ... A R 578,119 834,937 561,527 E23 565 1,385,230 934 186 951,728
Daya ... R R A .. 566,870 658,306 TOE,5TE S8 ATE 1,459,551 1,500,383 1,415,379
Fishing ............................ F4T 447 4465, 769 522789 TOE 187 1058075 952430 1,084 986
Freshwater....................... 538 A28 585,167 426922 52404 580,576 TEE 382 585027
Salwater .. SEa21 AD 802 96,837 1136884 167 4549 164,040 171085
Hunting....... R A .. 168,423 142,539 185419 203 5B9 401 476 B4B.543 350,386
Smallgame L 118830 138,182 128 448 124041 288853 226,783 214,544
Biggame ... ... DA% 38,180 41,845 54,534 100 GO0 117 406 135,447
Waterfoad . A R 18,959 16,158 13,524 26,113 23 26179 264933
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Table 3. Estimated Gag Grouper landings using the FHWAR Census Method.

v IUS | SivaDgs  SECUE Moy
Gulf of America
1955 58,621,000 10,656,238 0.020 212,139 0.368
1960 80,602,000 16,387,392 0.020 326,232 0.368
1965 95,837,000 18,727,496 0.020 372,818 0.368
1970 113,694,000 21,844,061 0.020 434,861 0.368
1975 167,499,000 31,914,158 0.020 635,332 0.368
1980 164,040,000 32,449,141 0.020 645,982 0.368
1985 171,055,000 34,173,988 0.020 680,320 0.368
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Table 4: Historical recreational landings (numbers of fish) for SEDAR 105 Gulf of America Gag

Grouper. CB = charter, HB = headboat, and PRSH = private/shore.

Landings (numbers of fish)

Year
Total CB HB PRSH

1955 212,139 45,092 19,400 147,647
1956 234,958 49,942 21,487 163,529
1957 257,777 54,792 23,574 179,411
1958 280,595 59,642 25,661 195,292
1959 303,414 64,493 27,748 211,174
1960 326,232 69,343 29,834 227,055
1961 335,550 71,323 30,686 233,540
1962 344,867 73,304 31,539 240,025
1963 354,184 75,284 32,391 246,509
1964 363,501 77,264 33,243 252,994
1965 372,818 79,245 34,095 259,479
1966 385,227 81,882 35,230 268,115
1967 397,635 84,520 36,364 276,751
1968 410,044 87,157 37,499 285,387
1969 422,453 89,795 38,634 294,024
1970 434,861 92,433 39,769 302,660
1971 474,955 100,955 43,435 330,565
1972 515,050 109,477 47,102 358,471
1973 555,144 117,999 50,769 386,376
1974 595,238 126,522 54,435 414,281
1975 635,332 135,044 58,102 442,186
1976 637,462 135,497 58,297 443,669
1977 639,592 135,949 58,492 445,151
1978 641,722 136,402 58,686 446,634
1979 643,852 136,855 58,881 448,116
1980 645,982 137,308 59,076 449,599
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Figures

Fishing Participation
National participation rate: 19%
New
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Figure 1. Map of regions defined in the FHWAR survey. Figure is from FHWAR 1991. The

numbers show the percentage of anglers by region in the 1991 survey.
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SEDAR 105 Rec Landings
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Figure 2. Recreational landings (1000s n) from 1955-2024 for SEDAR 105 Gulf of America
Gag Grouper. Landings from 1955-1980 were estimated using the FHWAR Census Method.



SEDAR 105-WP-07

Figure 3. Comparison of historical (1963-1980) recreational landings (1000’s n) for SEDAR
72 and SEDAR 105 Gulf of America Gag Grouper.
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Figure 4. Recreational landings (1000s n), by fleet, S105 Gulf of America Gag Grouper. CB =
charter, HB = headboat, and PRSH = private/shore.

SEDAR 105 Rec Landings

800
600
—_
o
w
[
(=
o [
=~ ’
— 400
=4 /
S /
5 -
- /___d'
200 —
”
- —
-"
-———
- e =m T
—
0
Yol o 0 o ‘el o O o Lo o Y] o 0 o
Yo © [{e] I~ I~ @ 0 <D (=2} o o by oy N
(=2} <D (=2} =2} <D (=2} (=2} <D (<2} o o o o o
— — — — — — — — — o™ (9] (9] (9] o

Year

= CB_Historical == HB_Historical == PRSH_Historical

= (CB_Modern === HB_Modern === PRSH_Modern



	Introduction
	National Survey of Fishing, Hunting, and Wildlife-Associated Recreation (FHWAR)
	FHWAR Method
	Historical Landings Estimates
	Works Cited
	Tables
	Figures

