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Total catch and effort were estimated for the 2002 Californiarecreational
abalone fishery, using a combination of returned report card data
complimented by a telephone survey to estimate the contribution of
unreturned report cards. There were 35,146 cards purchased for fishing
year 2002. Abalone catch and effort were estimated at 264,130 (85% ClI
+ 16,823) abalone and 100,473 (95% CI £+ 6,822) picker days, Catch per
unit of effort averaged 2.63 abalone per picker day and 8.54 abalone per
picker year. Report cards revealed that the Fort Ross area in Sonoma
County and Van Damme State Park in Mendocino County provided the most
abalone for pickers in 2002, Sonoma and Mendocino counties contributed
almost25% of abalone card purchasers, with 6 northern California counties
accounting forover 50% ofthe purchasers. Telephone survey data revealed
the mean number of abalone trips In 2002 as 3.1, with the mean age of
pickers as 44 years. Approximately 58% ofthe telephone surveyed pickers
accurately recalled their number of effort days and abalone taken. On
average, pickers who returned their abalone report cards picked more
days and took more abalone than those who did not return their cards.

INTRODUCTION

Telephone surveys have become widely used in recreational fisheries catch and
effort investigations since the early 1990s, The National Marine Fisheries Service’s
Marine Recreational Fishery Statistics Survey for effort and catch uses both a
telephone survey and an on-site access point survey (Pollock et al. 1994). More
recently, California developed a modified version of the latter called the California
Recreational Fish Survey (www.psmic.org). Report cards or diaries have also been used
in conjunction with telephone surveys (Pollock et al. 1994). A report card for the
California recreational red abalone, Haliotis rufescens, fishery was established in 2000,
requiring pickers to record cateh and effort and return the card to the Department of
Fish and Game ot season's end. The return rate for 2000 was only about 24% several
months alter the season ended, An estimate of catch and effort based on these returns
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alone would likely be biased due to avidity and other non-random factors related to
those who chose to return their card versus the group that did not (Pollock etal. 1994),
Therefore, a telephone survey was designed to estimate the catch and effort of the non-
return group for the 2002 abalone season, The estimate was statistically combined with
the actual counts from the returned report cards to produce an overall catch and effort
estimate for the sporl abalone fishery,

Under present circutnslances, we should not anticipate the near 100% report card
return rates that would obviate the need for a companion telephone survey. Despite
this, our goal is to create a long-term reliable method for estimating catch and effort in
the California recreational abalone fishery.

METHODS

The sampling frame used for the telephone survey consisted of the abalone report
card purchaser receiptdatabase from 2002, Preliminary report card catch and effort data
trom 2001 was used to calculate the range of *n’ sizes needed to produce different
confidence bounds around a mean number of abalone per picker-vear. The sample size
required Lo obtain a specific confidence bound can be calculated if the variance of the
population is known (Scheaffer etal. 1990). So, to calculate the sample size needed for
a particular confidence interval for a normal population, set 28E= A, where A is the
desired confidence interval on each side of the mean, then:

n= (28D A)*.

Weusedthe mean, 15.4, and the variance, 285,61, fromthe 2001 abalone card returns
tocalculate the sample size needed in 2002 to estimate the number of abalone taken by
anglers who did not return their abalone report cards. We decided that a confidence
bound of + 2 abalone was a reasonable goal. The sample size needed 1o oblain a

confidence interval of 4+ 2 around the mean was 286.

In 2002, approximately 43% of pickers returned their cards, Based upon this ratio,
about 500 completed phone interviews would be required 1o obtain 286 non-returnees
from the list of abalone punch card purchasers. Cur sampling frame included card
returnees and non-returnees, with an unknown number of incorrect phone numbers and
other contact problems. We called 1,064 systematically selected card purchase receipt
numbers (every nthnumber)which vielded 569 completed interviews, of which 256 were
non-returnees (which we accepted as a reasonable approximation of the 286 estimate),
overa 10-week period beginning in April 2003,

For 2002, there were 15,004 returned cards (as of 9/2004) out of 35, 146 purchased
(42.7%), of these, 9297 were key-entered into a database, with 8844 having greater than
zeroelfort (including estimated zero catches) ( Table 1), Time and personnel constrainis
limited us to entry of a representative sample (62%) of the returned cards, [nitially, all
cards were entered as they came into the affiee, butas the number Began Lo aceeleile,

_——-.—_——_——‘
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Table 1. Abalone cateh and effiort estimates from report card retums and telephone survey,

2002, -
Telephone
Report survey
cards {unreturned
retumed  95% CI cards) G386 C1 Total  95% C1
Cards sold 35,146
Mumber of pickers® (M) 14,329 16,597 30,926
Sample size (n) B.244 211 9,053
Effort (days) 49,635 Tdo 0838 6,076 100473 6822
Mean effort (days/ 346 0.052 .06 0336 325
picker-year)
Catch (number of 135,873 2,052 (28293 14,771 264,130 16,823
abalone)
Mean catch (abalong/ 948 0.143 7.73 (50 8. 54
picker-year)

* Returnad and unreturned cards with = 0 effort, estimated from phone survey w/o variance.

every nth card was entered, In addition to providing catch and effort statistics for the
non-refurn group, anumber of key ratios could be developed from the telephone survey
for refinement of the report card data (return group), including percentage of card
purchasers who never used the card (zero effort) and those with a zero catch rate, The
report card database program was designed to record zero catch, but does not
distinguish zero catch from zero effort, Alse, because effort on the report card is only
recorded for a successful abalone trip, zero catch trips are not recorded and therefore
the report cards underestimate effort, However, we assumed that those with at least one
successful trip for the year would not have had any unsuccessful and therefore
unrecorded trips. An ANOVA comparing cateh rates from the telephone survey,
between the return card group and the non-return group, shews asignificant difference
(*P=0.05), indicating that the returnee group did not accurately reflect the rest of' the
picker population, We therefore employed the phone survey to estimate the non-
returnee catch and effort statistics. Variances for each estimation method, report card
and lelephone survey, were combinedusing the additive method of Pollock etal. {1994),
Thetelephonesurvey form (Fig. 1) was designed and reviewed within the Department
of Fish and Game and consisted of four primary questions and seven secondary
{optional) questions. The primary questions established whether or not the abalone
report card had been returned prior to the time of the interview, and cateh and efTort
information. The secondary questions concerned fishing mode and included a series
of socio-economic questions to provide demographic information on the fishing
population such as household income level, age and quality of fishing experience.
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Introduction:
Hello, May I speak to (Mr. or M} please, [1fnot home then ask if you may
try again later, do not leave a message]. My name is . and I as working for

the California Department of Fish and Game, You have been randomly selected from the
Department of Fish and Game 's abalone card purchaser database for this telephone
survey. The Depariment is seeking valuable information regarding abalone fishing in
2002 (last pear). Future abalone management rules will be based in pavt on the aecurate
reporting of abalone cateh data, This information will not be used for enforcement.
Waonld you mind answering a few questions?

1) Did you retuen your pink 2002 abalone report card yet?
Whether the answer to Question 1 is yes or no, we will ask the following;

2} How many days did vou fish for abalone last pear (2002), i any?
Option to end interview if answer is none,

3 How many abalone did you take and retain last year, if anp?
A} Tnowhat area did you take maost of your abalone lasi yvear?

Mr./Ms. Would you be willing to answer a few more guestions?
Continue if yes, if no, thank them and terminate interview.

B vens rise swim fins in your pursuit of abalone? What peveeni of the time do you use o
boat or kayak to pet abalone?

What is your howsehold income level [<330,000, 830 to 360,000, 560,000 to S90,000,
90 1o 520,000, =51 20,0007],

How many abalane irips did vou make last vear?,

How much did you spend on your abalane trip(s) last year, directly related to abalone,
finclude gas, food, lodging, incidentals jf <8100, 5100 to 8500, = 550072,

Herw wondd you rate your abalone experience fexcellent, good, fair, poor]?

And finally, I hope you won't mind me asking yvour age?

Thank you very much and good day, eic.

Figure 1. Recreational abalone telephone survey script: March 2003,

RESULTS
2002 Catch and Effort

The estimated 2002 northern California catch was 264,130(95% CI 16,823)
abalone, takenin 100,473 (95% CL 6,822 ) picker days ofelfort. There were 30,926 abalone
report cards purchased and used (number estimated with greater than zero effort) in
2002, yielding an estimated 8.54 abalone per picker year ( Table 1), The distribution of
annual take per picker shows that over 30% of pickers ook 3 or 6 abalone, multiples
of the daily bag limit of 3 (Fig. 2).

—.___——-_-—A
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Figure 2, Frequency of annual abalona catch per picker-year for 2002,

Fhone Survey Respondent Recall Accuracy

The 2002 telephone survey yielded 169 respondents whose report cards were also
entered info the database. Accuracy of respondent’s recall was analyzed by matching
corresponding report cards with regard to effort and take. Ofthese 169 individuals, 47
(27.8%) matched perfectly inboth effort and take. Another category of recall accuracy
wis condifioned on matching the report card within one unit ofeffort (one fishing day)
and one daily bag limit (3 abalone). There were 51 (30.2%) respondents who fell into
this category, fora total of 38. (%4, who were reasomably accurate foractivities thatcould
have oceurred more than a year prior to the interview.

The average discrepancy between recall take and report card take was 3.7 abalone,
ranging from 0 to 22, The average effort discrepancy was 1.6 days fished, ranging from
0 to 41, The average lake overestimate was 5.8 abalone, and the average take
underestimate was 4.7 abalone. For those with no successful irips on either the card
or the interview, we assumed effort recall was accurate.

Fishing Location

The advent of the abalone report card allowed not only the estimation of catch but
alsoanalysis of catch location, The 2002 report card had 56 location codes in northern
California from which to choose. Both the telephone survey of all respondents to the
location question and the report card database reported that 6.8% of the abalone taken
were fromthe Van Damme State Park site in Mendocino County (Fig, 3, Table 2). Asimple
arithmetic expansion yields 18,044 abalone, with a partitioned 95% CI of + 1,149
abalone. Thiswas the second most productive location forabalone. Both the telephone
survey and the report cards listed the Fort Ross area in Sonoma County as the most
productive location, A simple expansion from the report card data estimates that 20,663
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Table 2. Estimated abalone recreational catch by location from report cards, 2002,

*Location
code

82
42
84
62
51
43
74
39
A0
80
49
31
T2
32
Eh
i

-~
<

76
56
29
35
18
T8
33
bt

Location

Fort Ross
Wan Damme 51

Reef Camp (Pedoti)

SeaRanch

Arena Cove
Albion Head
Salt Pt 5P

Other Men Co
Mendocine Hdlnds
Timber Cove

Lk

GP Ml

Fisk Mill Cove
Todd's Pt

Fauss Gulch 5P
Caspar Cove
Moat Creek
Chean Cove
Anchor Bay
MacKerricher 51
Jughandle 3R
Shelter Cove
Sullwater Cove
Hare Creck
Chher Sonoma Co

County

Sonoma
Mendocinge
Sonoma
Sonoma
Mendocing
Mendocing
Sonoma
Mendocing
Mendocing
Sonoma
Mendocing
Mendocing
Sonoma
Mendocing
Mendocing
Mendocing
Mendocing
Sonoma
Mendocing
Mendocing
Mendocing
Humboldt
Sonoma
Mendocing
Sonoma

Abalonge

6,533
5,705
5031
4,582
4,000
3,502
371
2,972
2,844
2,759
2,608
2421
1231
2,228
2.211
2,112
1,949
1,830
1,724
1,620
1,488
1,349
1,154
1,150
1,054

Cumulative
Percent percent
7.52 7.5
683 14.7
a2 207
549 26,2
4,79 3.0
4.55 355
4,44 40,0
356 435
3.1 469
330 B 50.2
N -5 T
2.90 56.2
267 58.9
2.67 6l.6
2.65 64,2
253 TS
2.33 69,1
219 71.3
206 733
1.94 753
1.7 7.1
1.62 TRT
1.38 B0.1
1.38 1.4
1.26 BT

**Catch
EXPANSion

20,663
18,044
15,913
14,492
12,652
12,025
11,737
G0y
5,995
8,726
5,249
T.057
70506
T.047
0,993
f,680
6,164
5,788
5453
5,124
4,70
47267
3,650
3.637
3.334

FEEQSM CT

1.316
1,149
1,014
923
206
Toh
T48
599
373
556
325
488
449
449
445
426
393
369
347
326
300
272
233
232
212
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Table 2 (continued)

*Location Cumulative **(atch
code Luocation County Abalone Percent percent EXpansion **EQ50 C1
30 lass Beach Mendocing 1.045 1.25 4.0 3,305 211
44 Drark Gulch Mendocing 934 1.12 851 2,054 188
39 Tack Peters Gulch Mendocing Q30 1.11 g6.2 2,941 187
93 Tomales Pt Mlarin an 1.04% 873 2,878 183
41 Giordon Lane Mendocino 831 1.0} HE3 2,628 167
25 Westport Mendocing S18 0.98 893 2,587 165
24 Abalone Pt Mendocine 815 0.9% Q0.2 2,578 164
47 Mavarro Ridge Mendocino 810 0497 1.2 2,562 163
70 Horseshoe Cove Sonoma Tht 092 921 2423 154
66 Stewarts Pt Mendocing Tha 092 93.0 2,420 154
27 Kibesillah Mendocing 713 .83 939 2255 144
86 Jenner Sonoma 396 0.71 94,6 |, B85 120
vl Hardy Creck Mendocino 550 (0.6t 953 1,740 111
50 Pt Arena Lighthouse Mendocino 530 0.63 95,9 1,676 107
16 Punta Gorda Humbaildt 469 .56 965 1483 04
(1] Gualala Pt Sonoma 374 0.45 Q6.9 1,183 75
8% Baodega Head Sonoma 3448 042 97.3 1,101 T
19 Other Humboldt Co Humbolde 303 0.36 97.7 954 6l
54 Saunders Landing Mendocing 289 0.35 9.0 o914 38
20 Bear Harbor Mendocinge 256 031 983 810 52
58 Rohinson Pt Sonoma 250 0.30 ARG T S0
06 Pt Reyes Marin 197 n.24 98.9 623 40
33 Schooner Gulch Mendocino 186 n.22 941 588 a7
@ Other Marin Co Marin 151 008 993 478 0
13 Patrick™s Pt Humboldt 148 018 949.5 468 0
AR Rocky Pt Sonoma 119 0.14 99.6 376 24

FalL
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64 Black Pt Sonoma

14 Trimidad Humboldt

21 Lsal Mendocing

05 Crescent City Del Norte

o Other Del MNorte Del Morte
TOTALS

*Location code from report cards
**Catch expansion uses estimated total catch partitioned
*#%C1 is based on CI for total catch partitioned

114
107
103
3
&

83,509

014
0.13
012
0.01
001

100,00

Q9.7
99.9
100.0
100.0
100.0

36l
338
326
25
19

264,130

23
21
21
2
1

16,825
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abalone came from this location(95% CL 4+ 1,316)(7.8% of report card entries listed this
site vs. 9.9% from the telephone survey ofall respondents). The Reef Campground site
{Pedotti Ranch)is just south and contiguous with the Fort Ross site, anditis more likely
that some Reef Campground pickers mark down Fort Ross as their location, rather than
the converse. Taken together, report cards show that 13.8% of the abalone take comes
from these two sites, which expands to 36,576 abalone (95% CI + 2,330). More than one
out ofevery five abalone recorded in the report card database originated from the Forl
Ross-Pedoti area or the Van Damme area. Nine sites accounted for about 50% of the
total catch,

Fishing Mode

Department-managed northcoast abalone on-site creel surveys have categorized
abalonepickers as divers or shorepickers since 1973 by asking them whether or not they
use fins in pursuit oftheirabalone, In the telephone survey, there were 514 respondents
who answered *ves’ or ‘no’ to the question of whether swim fins were used in pursuit
of abalone, There were four people who answered *both’. Of the 514 *yes’ or ‘no’
respondents, 80.5% answered ‘ves” and 19.5% answered ‘no’. In a winter 2000 mail
survey conducted by the Department (n=283), 73.3% of respondents described
themselves as divers (94.7% of this group said they used fins), while 26.7% called
themselves shorepickers (12.0% of this group said they used fins).

In thewinter 2000 mail survey, 23.3% said they used a boat of some kind {including
kayaks). Telephone survey results showed boat use frequency as 14.8% “sometimes”,
11.8% “always”, and 73.3% “never”. The “always™ and “sometimes” groups add to
26.6%, similar to the winter 2000 mail survey result of 23,3% saying they usually use
a boat,

Economic Survey

There were five questions in the ceonomic survey that 385 interviewees (68.4%5)
answered all or in part. They were: annual household income level, number of abalone
lrips in 2002 (these could be more than | day in duration), money spent on all trips
combined in 2002, rating the overall abalone experience (on a scale of “excellent”,
“good”, “fair”, or “poor™), and age ofabalone report card purchaser (Fig. 1). The mean
nurmnber of abalone trips was 3.1, with the mean age of abalone pickers at43.8, though
81% of pickers were between 30 and 60 years old. The other questions with categorical
responses and are shown in Tables 3a-e. Interestingly, 85% ofrespondents termed their
experience “good” or *excellent”, with 42% calling il an “excellent” experience. The
breakdown by county of residence of 2002 abalone card purchasers, shows Sonoma
and Mendocino counties contributing almost one quarter of all purchasers, and 6
northern California counties accounting for over half of the purchasers (Table 4),

_—_—M



RECREATIONAL ABALONE FISHERY CATCHAMDEFFORTESTIMATES 167

Tables 3a-e, Abalone picker telephone survey socio-cconomic data, 002,

Table 3a. Abalone trip frequency,

Abalone Trips Trip category Frequency Percent
0 13 14
Mean il l 288 756
SE 020 5 65 17.1
N 181 10 L1 49
] 0 ]
20 2 0.5
25 1 ¢ 0.3
50 ] 0.3
Total 381 1on

Table 3b. Abalone picker age frequency.

Picker Age Age Category Frequency Percent
10 7 1.8
Mean 438 20 il 8.2
Sk .38 30 1n 284
™ Cht: 40 122 314
50 83 214
il 26 6.7
70 8 21
Total 388 100
Table 3. Abalone picker household income, Tahle 3d. Abalone picker quality of
expericnoe.,
Household
incorme Frequency Percent Cuality of
experience Frequency Percent
<830,000 30 8.3 ’
30,000 104 287 Excellent 163 41.9
60,000 129 355 Good 168 432
890,000 i 187 Fair 44 11.3
=5 120,000 32 B8 Poor 14 6
Total 363 100 Totals 350 100
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Table 3a-e (continued)

Table Je. Abalone picker tip expenditures.

Trip Ciroup

expense Frequency  Percent Permitees total &
<5100 lal 41.8 14,993 £749,650
£100-3300 182 47.3 16,949 £5,084,700
=$500 42 109 3911 §1,955,500
Taotal 385 100 33854 87,789 830

*Permittees x midpoint of expense category

Table 4, County of residence of abalone report card purchasers, 2002,

Cumulative

County Percent percent
Sonoma 13.73 13,7
Mendocino 8.6l 224
Alameda g.60 30
SantaClara 809 341

Sacramento 6,96 46.0
San Mateo 3,60 516
SanFrancisco 347 571

Contra Cosla 5446 62,5

Humbaoldt 4,49 a7.0
Marin A1 714
Napa 303 4.5
Solano 2,89 774
Butte 273 &0.1

San Joaquin 234 524
Santa Cruz 2.32 B4.7
Placer 1.81 Ba.6
Yolo 1.65 BH.2
Shasta 1.58 598
Los Angeles 1,10 Q0.9
San Diego 0.98 919
Sutter 0,95 928
Mevada (.8h 937
Stanislaus .68 od.4
San Luis Ohispo (1,66 G5.0
Orangse .55 5.6

___—~4-
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Santa Barbara 045 46,0
Plurmas 0.40 96,4
Fresno a7 96,8
Monterey 037 972
Venmira 0,31 075
el Morte 0,29 o786
El Dorado 024 GE.0
Yuba 0,24 98.2
Amador 0.2l 98,5
San Benito 021 98,7
Tualumne n.21 98.9
Calaveras 019 94,1
Lake 013 a2 ¥
Riverside 013 9493
Inyo 0.1 g99.4
Lassen 011 405
Tulare 11 997
Kem (.06 99,7
Kings 0,06 99,8
San Bernarding (.06 09,9
Tehama (.06 09,9
Madera (.03 1000
Merced 0.03% 100.0
Imperial .02 104.0
Tuotal 100.0
DISCUSSION

Karpov'{1992) estimated that 80,405 { + 24,092} pickers made 134,996 ( 4 34,082}
trips for 433,069 ( £ 110,222) red abalone (the daily bag limit was four atthat time and
there was noannual lmit, 2002 limits were 3 daily and 24 annually) in the 1989 combined
creel and telephone survey (the last survey completed prior to this one). Catch per
picker year was estimated at 5,39 abalone. The 1988 combined creel and telephone
survey estimated that 80,891 ( + 24,301 pickers made 162,127 { + 34,690) trips for

450,747 ( + 107,969 red abalone (Karpov® 1991). Catch perpicker year was estimated

Karpov, K.A. 1992, A combined telephone and creel survey of the red abalone, Haliody
rufescens (Swainson), sport fishery in California from Monterey to the Oregon border, April
through November 1989, California Department of Fish and Game, Marine Resources
Adliministrative Report 92-3.

Karpov, KA. 1991, A combined telephone and creel survey of the red abalone, Heafiofis
rufescens (Swainson), sport fishery in California from Monterey to the Oregon border, April
through November 1988, California Depariment of Fish and Game, Marine Resources
Administrative Report 91-2,
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Table 5, Comparison of abalone fishery catch and effort estimates: 1988, 1985 and 2002,

MNumber of Mumber of Mean abalong/ Total number

Wear pickers picker-days picker-year of abalone taken
1988 80,891 162,167 5.57 450,747
19809 80,405 134,996 539 433,069
2002 30,926 100,473 8.54 264,130

at 5.57 abalone, This compared with 8,54 red abalone per picker-year estimated for the
30,926 abalone card purchasers with greater than zero effort in 2002 (Table 5). A
comparison of confidence limits between the 1988 and 1989 estimates and the 2002
estimate shows the value of the combined report card and telephone survey targeting
abalone card purchasers, versus a general telephone directory frame-based phone
survey in which both fishing and non-fishing households are contacted. The latter was
characterized by a very small sample size of abalone pickers and relied on bootstrapping
to estimate variances. Confidence intervals for the 1988 and 1989 abalone catch
estimates ranged from + 24.0%0 10 + 235.5%, while the 2002 Cls were within 6.4% of
the estimate.

While the point estimates of number of pickers in 1988 and 1989 were remarkably
similar, the 2002 estimate is only 38 5% of the 1989 estimate. The lower confidence
bound of the 1989 estimate is almost twice the 2002 estimate as well. So, the appearance
ofalarge reduction in northern California abalone effort during this time period seems
to be accurate, In 1989, an estimated 30.1% of the abalone pickers were shorepickers,
while the estimate in 2000 from a mail survey was 26.7%, and by the 2002 telephone
survey, shorepickers made up an estimated 19.5%. The reduction in the proportion of
shorepickers in the fishery is likely due to a combination of factors, including the fact
that divers are not as dependent as shorepickers on low tides to hunt for abalone, and
divers have much larger reef areas accessible to them compared to shorepickers, even
alminus tides. Inaddition, shorepicker catch and effort data from 1989 to 2000 showed
an increased take of abalone from more remote populations at Sonoma County and
southern Mendocine County creel survey siles, indicating a probable depletion of
abalone near access points for shorepickers (ARMP),

[t isuseful to place the abalone take in aspecific area in the context of what is known
about local populations. Creel-type surveys combined with subtidal SCUBA surveys
determined that about 33.3 hectares of shallow (< 3.5 m) reef habitat are available to
abalone pickers in the Van Damme area, The 1999 Department subtidal ahalone survey
determined there were aboul 5,000 legal sized abalone per hectare, for a population
estimate ofabout 166,550 red abalone (1, Kashiwada, California Department of Fish and
Game, personal communication), Theestimate of 18,000 legal sized (= 178 mm)abalone

*California Department of Fish and Game. 2005, Abalone Recovery and Management Flan.
Sacramento, California.

E—————— TR .
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taken from Van Damme SP in 2002 would represent about 10.8% of this population.
Whether this number is sustainable is questionable give the slow growth and erratic
recruitment patterns of red abalone (Haaker et al,, 1998, Karpov etal, 1998).
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