Project Title:

Study ID Number:

Lead Agency:

Principal Investigator:

Assisting Personnel:

Date Submitted:

gves
o1

ol 1 19

TSI I |

PRINCE WILLIAM SOUND AND GULF OF ALASKA
SPORT FISHERY HARVEST AND EFFORT, 1989

Fish/Shellfish Study Number 6

State of Alaska, ADF&G;
Sport Fish Division

Kent J. Roth, Fishery Biologist

Craig Whitmore, Fishery Biologist
Pat Hansen, Biometrician

March 6, 1990

This is an Interim and not a final Report.

It msy not have been subjected

to

scientitic peer review or if it has been
subjected to scientific peer review it may
not have been rewritten or otharwise

edited to reilect that peer review.

The

cornclusions g:d othzr statements in the
repcri shouls be viewed 35 the interim
conclusions ¢ the authords) at tre time
the report iz written, THE CONCLUSICNS IN
THIS REPCET MAY LAVE CHANGED SINCE

THE REPGET WAS WRiiTEN, either as a
resuls @f the ansiney from peor review or

Belduse ol 5ulaw SuPny Sats,

ACE 30089670



TABLE OF CONTENTS

Rage

LIST OF TABLES. . . .y sowaceieseasos ath s50aswhaio vie she momma 55 6w iii

LIST OF APPENDIX TABLES :5isv s v ow s sannss ieelsas sainsih o samenss v

LIST OF APPENDIX FIGURES.......civtnurinrcnnenncnssaneansonns viii

EXECUTIVE SUMMARY................ T e SRS 1

INTRODUCTION. ... . civiv v v o ms oo o wiadiewsioni 68 o550 il SIS SR 2

OBJECTIVES..,:socvavnnosasos AT e @ WA R o 3

METHODS 55 5 56 o momeisspmioioiassss wistolia e s 060,574 Vioiain oo spmomane salaiste i wia i &% i 4

Marine Catch SampliIng. ... sie iaisions oo 56 yomme s e o ase 4

Marine Angler SUIVEYS.........covevininnnnrnnnsansneeens 4

Valdez. . .. wus o SR e e E SR SN A 7

WHhiCtLeT, oo mmins walmeiare SudiaTale S B reiae areraim wys TS IR RVTE 7

COTAOVE 5 4 bunigiose sl dis BbEa A5 W 0 e e A S a5 & 8

HOMOY. ... .« oo omuiomimieine i aaasns s o lh Alhie g atnier S o 8

KodLak: . : i« s off Se amme s s eesalslee o SIaEsme smie o e 8

Creel Surveys..........ccvennvnnes o 5 5 SRS s s s 9

Clear Creek............ ¥ N b e R e e 12

Eyak and Alaganik Rivers........................ o 5w 12

Eshamy Lagoon........ccoiivnvnennnnans siwie s ealeinin #ie @R 13

Anchorage Float-plane Logbook Survey.................... 13

STUDY RESULTS AND STATUS OF INJURY ASSESSMENT..... DT o 14
Objective la: Species Composition of the Rockfish

HATVOST oiais v azeis pioisislniie 48 mi0 e miwimmaoie o7 &4t wretia 14

Objective 1lb: Marine Catch and Harvest Rates........... 14

VELAEZ o v v 0065 00 w0 0 w0 sommaialBreth i 40 076 I B 58 wysyieim 14

Cordova......... 91576 Bm e e e e a7 A AT TS 14

Kodiak............. 570 Wh et AR S WIS B AN S R 14

Whittler. .. oomgimes oo sl seinssewmoes inees Soiais s 15

Homer.....csvvsenscess v BT T R e mm e AR S 15

SOWATA: « v vvsivis s o0m o 65 WOWREERTEE B sraiwinjmisienemis s 67703 15

Fonr 2103eg miry ;o 1gounredag
FNETY U0, WIZHUTONADY S
WBRQ0Y 0 pafenuatd 218 Suopeay ACE 30089671
2Ruvyd 01 1081gDs 218 SUOISHPIUOD
par  ‘moneisidiang ‘s1skreue
‘vonmudsard  we(g TUILID0OD
BP0 WLMIT UE ST S



ii

TABLE OF CONTENTS (Continued)

Page
Objective lc: Creel Survey Catch and Harvest........... 16
Alaganik River................ O e S 16
Clear CTo@K. vt iviieniniineareseesmaessiaesss 16
Eyak River.....ciiiininenrecneecsencssnnnanoonsas 16
Objective 1d: Eshamy Catch and Harvest................. 16
Objective 2a: Creel Survey Effort..........z.. .......... 17
Objective 2b: Eshamy Effort............c.coivinvinnennns 17
*Objective 3: Catch Inspection for 0il Contamination... 17
Task 1: Follow-Up Questiomnaire............covvivuunnnn 18
Task 2: Anchorage Log Book Survey..............cee0eeeen 18
Task 3: Dolly Varden and Cutthroat Trout Tag

MonLCOTING. . . ifiainw amvis s vraioin oo el Caisinisns s s bis o 18
Task 4: Rockfish Age and Length Data................... 18
DISCUSSION...... TR — L Y T —— 19
LITERATURE CITED...... SRR S g mip e S USRS AR AT, SR et 20
APPENDIX A. - Historical Effort and Harvest.................. 38
APPENDIX B. - Creel Survey Schedules................ovuvvnnnn 58
APPENDIX C. - Creel Survey Angler Counts...........conueeeenn 80
APPENDIX D. - Marine and Creel Survey Angler Demographics.... 91

APPENDIX E. - Age and Length Data for Halibut, Lingcod,
and RockELSh. . o . oo i iomarmeisoes vowmmmansan ae s« o 555 95
APPENDIX F. - Description of the Major Fisheries............. 107

This is &N interim  Of draft

docaverit. Deia  presemtation,
aneivsiz, gtesprendoy,  and

conclusions are sahyest 10 change.
Resders are enconyaged W a:.olmact
the Faprirommental 3607, Alask2

~f 1w bef i,
Diaportinesi 21 149 pefore aLag

ACE 30089672



Iable

10.

1L.

an

+
i3 1S

the Eoviron . s
~ ., . - S
Deparment of Law beloie LA

LIST OF TABLES

Percent species composition of the rockfish sport
harvest by site for the marine surveys, 1989............

Estimated catch and harvest per boat-trip by species
from 830 interviews in the Valdez marine sport fishery,
15 June through 17 September, 1989........... Sl 57 W e i

Estimated catch and harvest per boat-trip by species
from 79 interviews in the Cordova marine sport fishery,
24 June through 3 September, 1989........................

Estimated catch and harvest per boat-trip by species
from 366 interviews in the Kodiak marine sport fishery,
8 July through 17 September, 1989............ T

Estimated catch and harvest per boat-trip by species
from 244 interviews in the Whittier marine sport fishery,
1 July through 28 August, 1989..............ccvtveinnnnnn

Estimated catch and harvest per boat-trip by species
from 1,313 interviews in the Homer marine sport fishery,
2 July through 17 September, 1989..............c000nevnns

Estimates of effort and harvest by fishery for the
Seward marine sport fishery, 1989.............c00cvuuun..

Sport effort statistics for the Seward marine boat
fisheries, 1968 through 1989............c0iivvnenennncnns

Estimates of sport catch and harvest rates (fish per
angler-hour), total catch (fish kept plus fish released),
and total harvest (fish kept only) of sockeye, coho, and
pink salmon; Dolly Varden; and cutthroat trout in
Alaganik River, 24 June through 30 September, 1989.......

Estimates of sport catch and harvest rates (fish per
angler-hour), total catch (fish kept plus fish released),
and total harvest (fish kept only) of sockeye and coho
salmon, Dolly Varden, and cutthroat trout in Clear Creek,
24 June through 17 September, 1989...... GRS 8l e e ne

Estimates of sport catch and harvest rates (fish per
angler-hour), total catch (fish kept plus fish released),
and total harvest (fish kept only) of sockeye, coho, and
pink salmon; Dolly Varden; and cutthroat trout in Eyak
River, 24 June through 30 September, 1989................

interim or  dreft
Darz  presentation,

inwerpretsticn,  20d pa
conclusions are suhjest to change.
Readers ate eaeniraged 10 coriad

4 & leedr
e Tlal Bection, Alasya

i1i

22

23

24

25

26

27

28

29

30

31

32

30089673



LIST OF TABLES (Continued)

Iable

12.

13,

14,
: @re’, 1989.....ii:iinvsnnas o % B S B SR e

15.

Estimates of sport catch and harvest rates (fish per

angler-hour), total catch (fish kept plus fish released),
and total harvest (fish kept only) of sockeye, pink, and
chum salmon at Eshamy, 11 July through 4 September, 1989.

Estimates of sport effort (angler-hours) for the
Cordova area creel surveys, 1989.............000vvevernnn

Number of fish examined for oil contamination by survey

Reported catch and harvest by survey site of Dolly
Varden and cutthroat trout, 1989.............c000viunnnn.

is an intenm Gy draft

docnment.

Dat: presentation,

ane'ysis,  interoretabon, Ao

conclusions are suhject 10 change.
Readers are eacanraged 1o conract
the Caviromeesta: Section, Alasta
Department of iaw before citing,

iv

ACE 30089674



Appendix
Table

LIST OF APPENDIX TABLES

Al. Prince William Sound (PWS) sport fishing effort

(angler-days), 1977 through 1988

A2. Prince William Sound (PWS) chinook salmon sport

harvest, 1977 through 1988

A3. Prince William Sound (PWS)
harvest, 1977 through 1988

A4, Prince William Sound (PWS)
harvest, 1977 through 1988

A5, Prince William Sound (PWS)
harvest, 1977 through 1988

A6. Prince William Sound (PWS)
harvest, 1977 through 1988

A7. Prince William Sound (PWS)
harvest, 1977 through 1988...................... o

A8. Prince William Sound (PWS)
harvest, 1977 through 1988

A9. Prince William Sound (PWS) halibut sport harvest,

1977 through 1988

AlO0. Prince William Sound (PWS)
1977 through 1988

All.

Al2.

Al3.

Als,

AlS.

Al6.
This is an istenim  ar  draft
gocnnent. Dzrr  presentstion,
angiysis,  imlerpretztion,  and

conclusions are sehyect 10 change,
Readers are encvairaped 10 contact
the Eovironroenta Section, Aiasva
Deparmers of Law before «itiag.

----------------------------------

Kodiak, Resurrection Bay, and Kachemak Bay sport
fishing effort (angler-days), 1977 through 1988

Kodiak, Resurrection Bay, and Kachemak Bay chinook
salmon sport harvest, 1977 through 1988...

Kodiak, Resurrection Bay, and Kachemak Bay coho
salmon sport harvest, 1977 through 1988

Kodiak, Resurrection Bay, and Kachemak Bay sockeye
salmon sport harvest, 1977 through 1988

Kodiak, Resurrection Bay, and Kachemak Bay pink
salmon sport harvest, 1977 through 1988...

Kodiak, Resurrection Bay, and Kachemak Bay chum
salmon sport harvest, 1977 through 1988

-------------------

-------------------------

.........................

-------------------------

-------------------------

-------------------------

.........

............

............

.........

............

40
41
42

43

45
46
47
48
w9
50
51
52
53

54

ACE 30089675



LIST OF APPENDIX TABLES (Continued)

Appendix
Table
Al7. Kodiak, Resurrection Bay, and Kachemak Bay Dolly
Varden sport harvest, 1977 through 1988.............
Al8. Kodiak, Resurrection Bay, and Kachemak Bay halibut
sport harvest, 1977 through 1988....................
Al9. Kodiak, Resurrection Bay, and Kachemak'say rockfish
. sport harvest, 1977 through 1988....... e i SRR
Bl. Sampling schedule for the Valdez Bay marine
sport fishery, 1989............... Ao T T
B2. Sampling schedule for the Whittier spoft
fishexry, 1989. .. .00 emnsamennenin i sie s deatny s
B3. Sampling schedule for the Cordova marine sport
FLahHRTY, 1989, ..\ snEdademiedin b smems e s isiom suoamos
B4, Sampling schedule for the Homer marine sport
fishery, 1989. .. .« emmniweonss sradavieieee v v aasassh s
B5. Sampling schedule for the Kodiak marine sport
FLsheary,; 1989 iissimmuaie smiomins o wueters s aislo siam o e ia W
B6. Sampling schedule for the Clear Creek sport
fishery, 1989........cc0vviurenns & S AR A Ribreme 38
B7. Sampling schedule for the Eyak and Alaganik River
sport fisheriesm, 1989, .. ..iveseen oo vatnasmesscasesile
B8. Sampling schedule for the Eshamy sport fishery,
L9BY, . o v W T RS SRS SN L e eSS SO NCSES
Cl. Angler counts for Clear Creek, 24 June through
17 September, 1989......icawswssesesisinsaneesi i zhes
C2. Angler counts for Alaganik River, 24 June through
30 September, 1989...... G e e N ORGSR
C3. Angler counts for Eyak River, 24 June through
30 September, 1989.........c00iiiiiirieiianinraannaas
C4. Angler counts for Eshamy, 11 July through
4 September, 1989, .o vwwamens sin vieaensisn e s ieeelsEeie
This is an interim or draft
docnmens.  Datz presentation,
aneivsis,  interpretation.  and
conchisions are schiect 1o change.

Reuders are enconraged to coniact
the Eavironrpestal Section, Alaska
Depanment of Law hefore oting,

ACE

i

56

57

59

62

64

66

69

72

75

78

81

84

86

89

30089676



LIST OF APPENDIX TABLES (Continued)

Appendix
Table

El. Mean length (in
Pacific halibut

£18NeXY; 1989 . .uvuwus o ol iiniaeis s e wise srerens 0 S a8 e

E2. Mean length (in
Pacific halibut

FLlaheTy, 1989, ... 0 uv s s emmemin sedwlalabing §06 aliye swerasis sie o

E3. Mean length (in
Pacific halibut

fighery, 1989, cawvawani i s sl siue e s v erootn 6. svealets

E4. Mean length (in
Pacific halibut

fishary,; T989: : .. .. ivivamempeme neewamete v S RETeia

E5. Mean length (in
Pacific halibut

fishery, 1989 .. qewanwms isnvsnmrandss 5eidses et s woes

E6. Mean length (in
lingcod sampled
fishery, 1989..

E7. Mean length (in
lingcod sampled

fishery, 1989.. semeinmen vaatemnmg e i b hevesee.s s sewes

E8. Mean length (in
lingcod sampled

fishery, 1988.. . vweavesivian i s sewmammee siveiiiee &35 54

E9. Mean length (in
lingcod sampled

E1SDOTY, 1987, ... ureerennensineansennennnennennns

E10. Mean length (in

millimeters) by age class for
sampled in the Cordova marine sport

millimeters) by age class for
sampled in the Valdez marine sport

millimeters) by age class for
sampled in the Kodiak marine sport

millimeters) by age class for
sampled in the Homer marine sport

millimeters) by age class for
sampled in the Seward marine sport

millimeters) by age class for
in the Homer marine sport

millimeters) by age class for
in the Seward marine sport

millimeters) by age class for
in the Seward marine sport

millimeters) by age class for
in the Seward marine sport

millimeters) by age class for

black rockfish sampled in the Homer marine sport

fishery, 1989..

Ell. Mean length (in

-------------------------------------

millimeters) by age class for

black rockfish sampled in the Seward marine sport

ELahOTY,: 1989« vcumas v srwmmmmmn wns o n slsmmmses: suie wie 42n

This is an inwerim  or  draft
docuneni. Datz  presenigtion,
aneiyvsis, irterpretation and

conclusions are suhject to change.
Readers are enconraged to coniact
the Eovironroental Section, Aiassz
Department of Law belore citlng,

ACE 30089677

96

97

98

99

100

101

102

103

104

105

106

vii



LIST OF APPENDIX FIGURES

Appendix
Elgure

Fl. Map of Prince William Sound

F2. Map of Eshamy Lagoonm...

viii

........................... 109

............................... 111

F3. Map of Seward and Resurrection Bay......
F4. Map of Homer and Kachemak Bay...........
FS. Map of Kodiak.,...:cvesncssnnoscssssnnss

This is an interim o7 draft

docunent. dale  presenizlion,

aneivsis,  interpretalion. and
conclusions are schiect 10 change.
Readars are eacuraged to coriact
e Caviromnestal Section, Alesve

Department of Law before ciing.

............. 113
............. 114

woTw B S 115

ACE 30089678



EXECUTIVE SUMMARY

The sport fisheries of Prince William Sound (PWS), Resurrection Bay,
lower Kenal Peninsula, and Kodiak were studied in 1989 as part of a plan
to assess potential injury due to the Exxon-Valdez oil spill. These
potential impacts were measured by examination of the sport harvest for

oil contamination and estimation of selected fishery parameters. In
addition, this project provided the means by which information vital to
other NRDA programs could be collected. °

No visibly discermable- contamination was obsérved on any of the 12,597
salmon, halibut, and rockfish inspected at Valdez, Cordova, Kodiak,
Seward, Whittier, and Homer.

Demersal rockfish comprised up to 100% of the sport harvest of rockfish
in the sampled ports. Mortality and subsequent hydrocarbon
contamination of demersal rockfish were documented in Fish/Shellfish
Study No. 17 (Injury to Rockfish in Prince William Sound).

An unprecedented decline in sport fishing effort during 1989 was
documented for Seward, a major marine sport fishing port and base of a
large charter fleet. Sport fishing effort was significantly (a = 0.05)
lower than any recorded level of fishing effort dating back to 1968.
Also, seven of eight Anchorage air charter operators reported reduced
charter flights to PWS during 1989 compared to 1988.
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INTRODUCTION

This study was fielded as part of the Natural Resource Damage Assessment
(NRDA) programs to provide a timely means by which to assess major
impacts to the sport fisheries of Prince William Sound (PWS),
Resurrection Bay, lower Kenail Peninsula, and Kodiak as a result of the
0oil spill from the Exxon Valdez. The recreational fishing industry is a
vitally important component of the local economies of Valdez, Whittier,
Seward, and Homer (Appendix F). Recreational fishing is also important
to residents of and visitors to Cordova and Kodiak. Prior to the 24
March, 1989 oil spill; sport fisheries in PWS, Homer, Seward, and Kodiak
were expected to expand in both effort and harvest (Appendix Tables Al
through Al9). A concurrent increase in the number of charter boats
catering to sport fishermen was also anticipated. Decreases in fish
abundance, major shifts in fish distribution, and loss of the pristine
character of the area are means by which the oil spill could result in a
substantial decrease in participation in the recreational fisheries.
This could lead to a serious loss of revenue to the local communities.

The oil spill in Prince William Sound has impacted the groundfish stocks
in PWS (Hepler et al. 1990); and also may have impacted stocks in the
Homer, Seward, and Kodiak areas. Groundfish harvested by sport anglers
include rockfish Sebastes and Sebastolobus spps., lingcod Ophiodon
elongatus, and Pacific halibut Hippoglossus stenolepis. 0il
contamination of benthic envirorments could Lkill these fish or
chronically taint them due to persistence of oil in their environmment or
their food web, The presence of any oiled fish may cause a drop in
fishing effort due to perceptions of unpalatable fish or may cause a
drop in harvest due to both lethal and sub-lethal effects of ingested
oil on fish. Therefore, one goal of this project was to determine the
species composition of the groundfish harvest in the marine sport
fisheries of PWS, Homer, and Kodiak; and the incidence of oil
contamination in these harvests.

In an attempt to document injury to the recreational fisheries, anglers
were surveyed at major access points to the PWS, Homer, Seward, and
Kodiak areas, and at Eshamy Lagoon in western PWS. Anglers were asked
where they fished and how many fish they caught. In some cases, direct
comparisons to historic data can be made. However, in most cases these
data are intended to supplement NRDA postal sampling; notably, sampling
for harvest and effort (Mills 1988) and economics. Addresses were
collected from interviewed anglers if they were willing to respond to a
follow-up mail questionnaire. In addition, Dolly Varden char Salvelinus
malma and cutthroat trout Oncorhynchus clarki observed during the angler
interviews were checked for tags (Fish/Shellfish Study No. 5). Anglers
at Eyak River, near Cordova, and at Clear Creek and Alaganik River on
the Copper River Delta were also interviewed to determine the tagged to
untagged ratio of Dolly Varden char and cutthroat trout in the sport
harvest.
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OBJECTIVES

This program was operational during the period from late June through
September, 1989. Specific objectives of the investigations were:

1. to estimate recreational catch and harvest of salmon Oncorhynchus
spps., rockfish, halibut, cutthroat trout, and Dolly Varden char.
Specifically we attempted to:

a. estimate the species composition of the rockfish harvest in

* the PWS, Seward, Homer, and Kodiak marine sport fisheries.

Objective criteria were such that the estimated proportional

, contribution was within * 5% of the true proportion 95% of the
time.

b. estimate catch and harvest per boat trip by species for
anglers returning to major harbors in PWS, Homer, and Kodiak.
Objective criteria were such that the estimated catch and
harvest per anger day were within * 10% of their true values
90% of the time.

c. estimate the number of fish caught and harvested, by species,
by anglers at Eyak Lake and two streams on the Copper River
Delta during the period 15 June through 1 October 1989 such
that the estimated catch and harvest were within * 10% of
their true values 90% of the time.

d. estimate the number of fish caught and harvested, by species,
by anglers fishing from boats or from shore in Eshamy Lagoon
during the period 1 July through 4 September 1989 such that
the estimated catch and harvest were within * 7.5% of their
true values 958 of the time.

2. to estimate fishing effort and identify the temporal and spatial
distribution and location of origin of angling effort. Specifically
we:

a. estimated fishing effort’ (in number of angler-hours) at Eyak
Lake and two streams on the Copper River Delta during the
period 15 June through 1 October 1989 such that the estimated
effort was within * 10% of its true value 95% of the time.

b. estimated fishing effort (in number of angler-hours) in Eshamy
Lagoon by anglers fishing from boats or from shore during the
period 1 July through 4 September 1989 such that the estimated
effort was within * 7.5% of its true value 95% of the time.

3. to inspect enough groundfish and salmon such that there will be a

95% chance of finding at least one contaminated animal when at least
one fish in 500 (0.005) is tainted.
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4. to identify potential alternative methods and strategies for
restoration of lost use, populations, or habitat where injury is
identified (to be accomplished upon completion of this project).

In addition to the objectives noted above, the following tasks were
accomplished:

1. Collect names and addresses of all interviewed anglers who were
willing to respond to a follow-up mail questionnaire.

2. Conduct a logbook survey of anglers who accessed PWS from the float-
plane base in Anchorage.

3. Inspect harvests in PWS and Homer for Dolly Varden char and
cutthroat trout tagged during population studies in PWS, Kodiak, and
the Kenai Peninsula.

4. Collect age and length data from rockfish (by species), lingcod, and
Pacific halibut harvested in the PWS, Homer and Kodiak marine sport
fisheries.

METHODS

Mazrine Catch Sampling

Catch and harvest were sampled at Valdez, Cordova, Whittier, Seward,
Homer, and Kodiak. Groundfish (rockfish, lingcod, and Pacific halibut)
and salmon were examined for oil contamination. All examined fish were
noted as to their species and area of harvest, and the total number of
fish inspected by day and species was recorded. The gills and body of
the fish were inspected for obvious signs of oil. The gills were
further inspected for odor and visual signs of crude oil. The stomachs
of rockfish, lingcod, and Pacific halibut were also inspected for
ingested oil (tarballs). Otoliths were taken from subsamples of Pacific
halibut and rockfish, and finrays were taken from subsamples of lingcod;
these fish were also measured (total length). Proportions of each age
class were estimated using the procedures, outlined by Cochran (1977).
Mean length at age with the associated standard errors was estimated
using standard statistical procedures (Sokal and Rohlf 1981). Dolly
Varden char and cutthroat trout were inspected for a missing adipose fin
or a Floy anchor tag. These fish were marked as part of damage
assessment studies in PWS, Homer, and Kodiak (Fish/Shellfish Project No.
5). The numbers of Dolly Varden char and cutthroat trout observed each
day at each survey site were recorded.

Marine Angler Survevs

Catch and harvest per boat-trip, and selected characteristics of anglers
participating in the marine boat sport fisheries of PWS, Homer, and
Kodiak were estimated using stratified two-stage surveys. The fishing
day was stratified by type of day (i.e., weekend/holiday versus
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weekdays) and by period (for example 0900-1600 hrs. for period A and

1601-2300 hrs for period B). Days selected within any stratum
representad the primary sampling units (of the two-stage design) and
anglers interviewed represented the secondary sampling units. As

opposed to the classic two-stage sampling design, we did not know a
priori the size of our secondary sampling units (i.e., the number of
anglers available to sample on a selected day-primary unit).
Additionally, we were not able to count all anglers returning on a
selected sample day throughout the season. Accordingly, the variance
estimation procedures did not involve the use of the within sample
(between secondary unit-angler) variance component. However, because we
interviewed the vast majority of all anglers in each selected sample,
the finite population correction factor (fpc) associated with the
secondary stage is close to zero. The resulting within sample variance
made an essentially ignorable contribution to the overall variance
estimate. This means our estimation procedure collapsed to a stratified
random procedure, in which sample means (across all anglers interviewed
within a sample) were used as the stratum observation. In Seward, an
on-going creel survey was used to collect information for this project
(see Carlon and Vincent-Lang 1989 for further details on the Seward
marine survey). At each harbor, returning boat anglers that exited each
of the fisheries were interviewed. A single angler from each boat was
asked how many days the party fished, the number of fish harvested for
each species, the number released for each species, and where they
fished. Rockfish were not segregated by species except in Seward.
Individual anglers were also given a questionnaire requesting their name
and address for a follow-up survey.

During each of the marine angler surveys, weekends and three of the five
weekdays were sampled each week. The weekdays not sampled were selected
by randomly choosing one weekday and then randomly choosing the day
before or after it also (in order to allow for two contiguous days-off
for staff within each week). This procedure resulted in a constrained
random sample of the weekday stratum. The sampling effort allocation
proportions were weighted as they actually occurred during each of the
marine surveys.

The beginning sampling dates for some of the marine surveys were
adjusted due to initial difficulties in finding personnel to fill the
survey positions, and sampling schedules and survey ending dates were
adjusted if necessary as effort and catch patterns became evident
(Appendix Tables Bl through BS).

Catch and harvest per boat-trip were estimated for each day using the
methods outlined by Cochran (1977). The catch per unit effort (CPUE)
and harvest per unit effort (HPUE) for each harbor were estimated by:
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where:
Yny = mean CFUE or HPUE for the ith sampling period in stratum h,

number of fish caught or harvested by the jth angler
interviewed during the ith sampling period in stratum h,
and

Ynij =

myy = number of anglers interviewed in the ith sampling pdriod in
stratum h. s

The variance was estimated by:

Phi -
Z (Ypyy - ¥ne)?

i=1
V[§h1] - Sgi - (2)
By (myg - 1)
oy, |
Z y
! w1 hi
Y e ———— ) (3)
h
where:

§h = mean CPUE or HPUE for stratum h,
Yhy = CPUE or HPUE for angler i, and
Ty, = number of anglers interviewed in stratum h.

The variance was estimated by:

S1h oy z“h S2hi
L T T T )

(4)

where:

= sample variance of y; in stratum h (5)
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Because there was no significant difference in the CPUE and HPUE between
stratum the overall CPUE and HPUE were estimated by:

- L .
h=1

where:

? = overall mean CPUE or HPUE estimate,
h

= number of stratum, and

Wy, = 1/,
The variance was estimated by:

L
- 2 -
VY] = I W V(yl (7

A description of the sampling dates and procedures specific to each of
the marine surveys follows.

Valdez:

The survey of the marine sport fishery operating out of Valdez Harbor
was conducted from 15 June through 17 September 1989. At Valdez, the
fishing day was stratified into two 7.0 hour time periods defined as A
(0900-1600 hrs) and B (1601-2300 hrs). Within each week, two-thirds of
the B periods were randomly selected for sampling, without replacement.
Days not selected using this process were allocated to the A period.
Allocation of sampling effort between the survey periods was based on
the assumption that more anglers would return during the evening than
during the mornings within a day and that only one period could be
sampled per day due to budget and persornmel limits. The resultant
sampling schedule for the survey is presented in Appendix Table Bl.

Whittier:

A survey of the marine sport boat fishery operating out of Whittier was
conducted from 24 June through 28 August 1989. At Whittier, the fishing
day was stratified into four 3.0 hour time periods defined as A (1000-
1300 hrs), B (1301-1600 hrs), C (1601-1900 hrs), and D (1901-2200 hrs).
On each day selected for sampling, one period was selected for
conducting the survey given the constraint that 50% of the sampling
effort was assigned to period C, 25% to period D, 15% to period B, and
108 to A in each strata (weekday or weekend/holiday). Periods were
randomly selected for sampling, without replacement. Allocation of
sampling effort between the survey periods was based on anticipated
angler return patterns and constrained by the fact that only one period
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could be sampled per day due to budget and personnel limits. The
resultant sampling schedule for the survey is presented in Appendix
Table B2.

Most interviews were obtained at the rail station as anglers departed
Whittier via the train. Additional interviews were obtained as anglers
departed their boats at the docks.

Cordova:

A survéy of the marine sport boat fishery operating out of the Cordova
boat harbor was conducted from 24 June through 3 September 1989. The
fishing day at Cordova was stratified into two 7.0 hour time periods
defined as A (0800-1500) and B (1501-2200). Each 7 hour stratum was
further subdivided into 3.5 hour sampling periods. On each day selected
for sampling, anglers were interviewed for 7 hours, divided into two 3.5
hour segments. One quarter of the sampling effort was assigned to
period A, and three quarters to period B. Periods were randomly
selected for sampling without replacement. Allocation of sampling
effort between the survey periods was based on the assumption that more
anglers would return during the aftermoon and evening than in the
morning. The resultant sampling schedule for the survey is presented in
Appendix Table B3.

Homer:

A survey of the marine sport boat fishery operating out of the Homer
boat harbor was conducted from 1 July through 17 September 1989. The
fishing day for Homer was stratified into four periods: A (0630-1000),
B (1001-1330), € (1331-1700), and D (1701-2200). Ten percent of the
sampling effort was assigned to period A, 25% to period B, 40% to period
C, and 25% to period D. Periods were randomly selected for sampling
without replacement. During period C, interviews of returning charter
boat anglers and returning private boats were conducted. During all
other periods, it was attempted to interview an equal proportion of
charter boat and private boat anglers. Allocation of sampling effort
between the survey periods was based on the assumption that most anglers
would return during period C, with few returning in A and moderate
numbers returning in B and D. Period D was discontinued beginning
1 September due to the reduced fall daylight hours. The resultant
sampling schedule for the survey is presented in Appendix Table B4.

Kodiak:

The survey of the marine sport boat fishery operating out of the Kodiak
boat harbor was conducted from 8 July through 17 September 1989. The
fishing day for Kodiak was stratified into four periods: A (1000-1400),
B (1401-1700), C (1701-2000), and D (2001-2300). Twenty percent of the
sampling effort was assigned to period A, 30% to period B, 30% to period
C, and 20% to period D. The allocation of sampling effort between the
survey periods was based on the best guess of the percent of anglers
returning during each period. Period A was discontinued beginning 1
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August due to the low number of boats returning during the A period.
The resultant sampling schedule for the survey is presented in Appendix
Table BS.

Creel Surveys

Effort, catch and harvest rates (in angler-hours), and total catch and
total harvest for sport anglers participating in three sport fisheries
near Cordova and the sport fishery at Eshamy Lagoon were estimated using
stratified two-stage creel surveys. The three creel surveys near
Cordova were a survey of two roadside sport fisheries of the Copper
River Delta (previously referred to as the "Delta’ fishery): (1) Clear
Creek and (2) Alaganik River; and (3) a survey of the sport fishery near
Eyak Lake. :

Similar to the marine surveys, all weekend/holiday days and three of the
five weekday days were sampled each week during each of the creel
surveys. The weekdays not sampled were selected by randomly choosing
one weekday and then randomly choosing the day before or after it also
(in order to allow for two contiguous days-off for staff within each
week). Accordingly, weekday samples were weighted as outlined above for
the marine surveys. Similarly, the begimnning sampling dates for the
creel surveys were adjusted due to initial difficulties in finding
personnel to fill the survey positions, and in-season sampling schedules
and survey ending dates were adjusted as necessary as effort and catch
patterns became evident (Appendix Tables B6 through B8).

Angler counts were used to estimate fishing effort in units of angler-
hours, and angler interviews were used to estimate catch and harvest
rates (number of fish per hour). Angler counts of all anglers actively
fishing were conducted during a randomly selected 15-minute interval
during the daily sampling period. Counts were considered instantaneous
and representative of the effort during that period (Neuhold and Lu
1957). For the purpose of these analyses, the number of anglers
interviewed during a given period was substituted for the angler counts
for that period when the angler count was zero.

The total number of angler-hours of fishing effort (Ey,) for fishery
stratum h in the fishery was calculated in the following manner:

;;h"DhHh;h (8)

where:

number of sampling periods in stratum h,

g
1

Hy, = length of a sampling period in hours in stratum h, and

X, = mean angler count for stratum h.

The variance was estimated by:
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V(E,] = (1 - £) (Dy Bp)? Vix,] (9)

During the remaining time 1in the period, interviews of individual
anglers were conducted. Individual anglers were asked how long they
fished, the number of fish by species they caught, the number of fish by
speclies they kept, and whether the interview was a completed-trip
interview or not. All fish in their possession were inspected for tags.
All interviewed anglers were given a questionnaire requesting their name
and address for a follow-up survey.

A Wilcoxson paired-sample test (Zar 1984) was used to determine if there
was a difference in catch and harvest rates between complete and
incomplete interviews.

The mean CPUE and mean HPUE were estimated using the formulas from
Sukhatme et al. (1984):

, *hi
®hiy = — *ni) (10)
X
h
hij
CRUEpgy = o (11)
d'h"gi
z CPUE,,
f=l {=1 1]
CPUE, = (12)
9y Wy

where:

dy, = number of days (sampling periods) in stratum h that were
sampled,

Xpy = angler count for the ith sampling period in stratum h,

X, = mean angler count for stratum h,

Chij = number of fish caught or harvested by the jth angler
intervievwed during the ith sampling period in stratum h,

®hij = fishing effort (in hours) expended by the jth angler
sampled during the ith sampling period in stratum h, and

o,y = number of anglers {nterviewed during the ith sampling
period in stratum h. ’
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The variance was estimated by:

2 2
= o S1h dy  Soni
dy i=1 dp" myy

dn
Z (G - CPUE,, )2
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The final CPUE and HPUE were calculated by:

N L

CPUE = I W, CPUE,
hel
The variance was estimated by:
A\ L,
V(CPUE] = Z W, V[CPUE,]
hel

The W, was calculated by:
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i
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(13)

(14)

{15)

(16}

{17)

(18)

(19)

Because the total number of anglers fishing was unknown, the appropriate

weight (Wh) needed to be estimated, By estimating

, we are adding

some unknown amount of bias into our estimates of mean CPUE for the

season. From Sukhatme et al. (1984):
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L A
Blas(CPUE) = Z (W, - W) CPUE, (20)
h=1

Total catch and harvest estimates were estimated by:

*
A * A where CPUE? is the jacknife mean of the
C, = CPUE, Ey CPUEM_J (Efron 1982) {21)

The variance was estimated by:

2

Vic,] = Ep V(CEUE,] + CFUE, V(E,] - V[TPUE,] V(E] (22)

A description of the sampling dates and procedures specific to each of
the creel surveys follows.

Clear Creek:

The creel survey of Clear Creek was conducted from 24 June through
17 September 1989. The fishing day was stratified into three unequal
time periods defined as A (0600-0930 hrs), B (0931-1700 hrs), and C
(1701-2030 hrs) based on anticipated angler use patterns. Within each
stratum, ©periods were randomly selected for sampling, without
replacement given the constraint that only one B period or one each A
and C period could be sampled in a day. For the weekday strata,
allocation of sampling effort between periods was as follows: 40% each
of the available samples for periods A and C and 20% for period B. For
the weekend/holiday strata, allocation of sampling effort between
periods was as follows: 35% each for periods A and C and 308 for period
B.

Allocation of sampling effort between the survey periods during the
weekday strata was based on the assumption that more effort would occur
during the mornings and evenings than during the midday period.
Allocation of sampling effort between the survey periods during the
weekend/holiday strata was based on the assumption that effort occurred
regardless of time of day. An additional constraint was that only
period B or periods A and C could be sampled each day due to budget and
personnel limits. Beginning 1 August, the fishing day was stratified
into two equal time periods defined as A (1000-1500 hrs) and B (1501-
2000 hrs) due to logistical and persomnel constraints. The resultant
sampling schedule for the survey is presented in Appendix Table B6.

Eyak and Alaganik Rivers:

The creel survey of the sport fisheries on Eyak and Alaganik Rivers was
conducted from 24 June through 30 September 1989. The fishing day was
stratified into three unequal time periods defined as A (0600-0930 hrs),
B (0931-1700 hrs), and C (1701-2030 hrs), based on anticipated angler
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use patterns. Within each stratum, periods were randomly selected for
sampling, without replacement, given the constraint that only one B
period or one each A and C period could be sampled in a day. For the
weekday strata, allocation of sampling effort between periods was as
follows: 40% each for periods A and C and 20% for period B. For the
weekend/holiday strata, allocation of sampling effort between periods
was as follows: 353 each for periods A and C and 30% for period B.

Allocation of sampling effort between the survey periods during the
weekday strata was based on the assumption that more effort would occur
during the mornings and evenings than during the midday period.
Allocation of sampling effort between the survey periods during the
weekend/holiday strata was based on the assumption that effort would
occur regardless of time of day. An additional constraint was that only
period B or periods A and C could be sampled each day due to budget and
personnel limits., The resultant sampling schedule for the survey is
presented in Appendix Table B7.

Eshamy Lagoon:

A creel survey of the Eshamy sport fishery was conducted from 11 July
through 4 September 1989. The fishing day was stratified into four 3.5
hour time periods defined as A: 0800-1130 hrs, B: 1131-1500 hrs, C:
1501-1830 hrs, and D: 1831-2200 hrs.

On each day selected for sampling, one period was selected for
conducting the survey. Allocation of sampling effort between the survey
periods was based on budget and persomnel limits which allowed that only
one period could be sampled per day. The resultant sampling schedule
for the survey is presented in Appendix Table BS8.

Anchorage Float-plane Logbook Survey

A logbook survey of anglers who accessed PWS from the float plane base
in Anchorage was conducted from 15 June to 15 September 1989 to collect
data on selected demographic characteristics and general catch and
effort parameters. Days fished, area fished, catch, and harvest was
asked of anglers. All major air charter operators out of Anchorage were
asked to keep a log for each charter they conducted to PWS. Anglers
contacted in this survey were also asked for their name and address if
they were willing to respond to a follow-up questionnaire.
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STUDY RESULTS AND STATUS OF INJURY ASSESSMENT

Objective la; Species Composition of the Rockfish Harvest

Of the 12 species of rockfish reported caught during the 1989 marine
surveys, black and yelloweye rockfish comprised 88.2% of the sampled
rockfish harvest (Table 1). Demersal species comprised 31.4% of the
1,087 rockfish sampled in the sport harvest (Table 1). As reported by
Fish/Shellfish Study No. 17 (Hepler et al. 1990), the sampling to date
has shown that all of the dead rockfish recovered have been demersal
species and a significant portion of the demersal species sampled tested
positive for oil contamination.

Objective 1b: Marine Catch and Harvest Rates
Valdez:

A total of 11,008 fish were caught by anglers interviewed during the
survey of the Valdez marine sport fishery of which coho and pink salmon
made up 74.8% of the total catch (Table 2). The 1989 boat angler
harvest rates for both coho (3.0 fish per boat trip) and pink salmon
(4.3 fish per boat trip) were higher than the estimated harvest rates
for 1988 (1.5 coho salmon per boat trip and 2.3 pink salmon per boat
trip) (Roth and Delaney 1989), however different methods of estimating
these rates were used during each of the surveys. To make valid
comparisons of these estimates, the 1988 data would need to be
reanalyzed according to the estimating procedures used during 1989.

Halibut catch and harvest rates were lower during 1989 (Table 2) than
those estimated during 1988 (Roth and Delaney 1989). Halibut catch and
harvest rates during 1989 were estimated at 0.6 and 0.4 fish per boat
trip, respectively while catch and harvest rates during 1988 were 1.7
and 1.1 halibut per boat trip, respectively. Similar to the estimates
of coho and pink salmon harvest, the 1988 data needs to be reanalyzed to
allow direct comparisons between seasons.

Cordova:

Of the 250 fish counted during the inteiviews in the Cordova marine
sport fishery during 1989, 59.2% (141 fish) were halibut or coho salmon
(Table 3). Halibut and coho salmon catch rates were 1.5 and 0.4 fish
per boat trip, respectively. No comparative marine survey data are
available for this fishery. The low number of interviews (79) for the
Cordova marine survey resulted in numerous strata having only a single
interview so that no variance could be calculated. The small sample
size also affected the CPUE and HPUE estimates such that the estimates
may not reflect the actual catch and harvest rates in this fishery.

Kodiak:

A total of 2,208 fish were counted during interviews of anglers fishing
the area waters near Kodiak of which 844 (38.2%) were halibut (Table 4).
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Halibut and coho salmon catch rates were 1.7 and 0.6 fish per boat trip,
respectively. Mills (1985-1989) reported estimated average harvests of
9,012 halibut and 7,444 coho salmon annually for the period 1984 through
1988 (Appendix Tables Al3 and Al8). No comparative marine survey data
are available for this fishery.

Whittier

Salmon comprised 78.9% of the total fish counted during interviews
conducted at Whittier during 1989 (Table 5). The highest estimated
catch rates (3.7 fish per angler-hour) were for pink salmon. Anglers
reported harvesting essentially all of the halibut; rockfish; and coho,
sockeye, and king salmon they caught. Data on the Whittier sport
fishery were also collected during 1986 (Delaney et al. 1987), however
the rates reported were in boat-hours and are not diresctly comparable to
the estimates for the 1989 survey in which rates were estimated in boat
trips. Also, the 1989 survey was discontinued prior to the end of the
coho salmon terminal fishery in Passage Canal. Reanalysis of the 1986
data over the same time period and in the same units of effort is
necessary to allow direct comparison of the two season’s data.

Homer:

A total of 33,231 fish were counted during interviews conducted during
the 1989 marine survey in Homer of which 14,226 fish (42.8%) were
harvestead. Halibut comprised 85.9% of the total harvest with harvest
rates averaging 8.3 halibut per boat trip (Table 6). Anglers harvested
approximately 50% of the halibut they caught in Homer during 1989.
Salmon made up only 3.3% of the total catch in Homer during the 1989
survey. No comparative marine survey data are available for this
fishery.

Seward:

Seward is the only site surveyed during 1989 which is presently directly
comparable to historic data. During 1989, angler effort dacreased 25-
49% compared to the levels recorded during 1988 (Table 7) (Carlon and
Vincent-Lang 1989). This is a significant (a = 0.05) decrease compared
to previous effort estimates for the Seward boat fishery. Only once in
the past 22 years (1975) has the confidence interval around the effort
estimate fallen within the intervals of the 1989 estimate (Table 8)
(Carlon and Vincent-Lang 1989, Vincent-Lang et al. 1988, Vincent-Lang
1987). Similarly, estimates of total harvest were well below (38-46%
decrease) the 1988 levels in all fisheries except the coho salmon and
lingcod boat fisheries. However, the estimated harvest of coho salmon
in the 1989 boat fishery (14,861 fish) is only slightly higher than the
three year average for the period 1986 through 1988 (13,585 fish) (Mills
1987-1989) (Appendix Table Al3).
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Objective lc: Creel Survey Catch and Harvest

The Wilcoxson test (Zar 1984) showed that estimated catch and harvest
for complete versus incomplete angler interviews during the 1989 creel
surveys were not significantly different (overall a = 0.05), so the data
were pooled for each of the creel survey sites for the analyses. As
1989 was the first year that these Cordova area roadside fisheries were
open to sport fishing for salmon, no comparative catch and harvest rate
data are available.
L

Alaganik River:

Anglers fishing Alaganik River during 1989 were targeting primarily on
coho salmon. Catch and harvest rates were 1.1 and 0.7 coho salmon per
angler-hour, respectively (Table 9). Anglers caught an estimated 2,556
coho salmon during the 1989 survey period of which they harvested (kept)
66% (1,697 fish). Anglers harvested from 45 to 58% of the pink salmon,
Dolly Varden, and cutthroat trout they caught while no sockeye salmon
were reported released during the survey period. Anglers harvested 59%
of the total reported sport catch at Alaganik River during 1989.
Alaganik River supported the largest cutthroat trout fishery of the
three Cordova area streams surveyed during 1989 accounting for 90% of
the cutthroat trout catch (Table 9).

Clear Creek:

Sockeye salmon were the target species of most anglers fishing Clear
Creek during the 1989 survey period. Anglers caught an estimated 2,211
sockeye salmon (CPUE = 1.3 fish per angler-hour) and harvested 785
sockeye salmon (HPUE = 0.2 fish per angler-hour) (Table 10). Of the
remaining 1,429 fish caught by anglers fishing Clear Creek during 1989,
coho salmon and Dolly Varden comprised 45% and 53%, respectively.
Anglers harvested approximately 37% of the total catch reported during
the 1989 survey. Clear Creek supported the largest Dolly Varden char
fishery of the three Cordova area streams surveyed during 1989
accounting for 60% of the Dolly Varden char catch (Table 10).

Eyak River:

Similar to Alaganik River, most anglers fishing Eyak River were
targeting coho salmon. Catch and harvest rates for coho salmon were 0.3
coho per angler-hour, and the estimated total catch and harvest was
2,114 and 1,866 coho salmon, respectively (Table 11). Estimates of coho
salmon harvest in Eyak River for the period from 1984 through 1988 have
averaged 1,234 coho annually (Mills 1985-1989) (Appendix Table A3).
Anglers harvested approximately 72% of the total catch of all species in
Eyak River during 1989.

Objective 1d: Eshamy Catch and Harvest

Catch and harvest rates for sockeye salmon during the 1989 sport fishery
at Eshamy were 1.1 and 0.8 sockeye per angler-hour, respectively (Table
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12). This is much higher than the catch and harvest rates recorded
during 1988 (Roth and Delaney 1989). The higher rates during 1989 are
possibly due to the high escapement into Eshamy because of the closure
of the Eshamy district to commercial fishing in 1989. [Estimates of
total sockeye salmon catch and harvest were also higher in 1989 compared
to previous seasons. For the period from 1984 through 1987, the average
estimated sockeye salmon harvest was 567 fish annually (Mills 1985-1988)
(Appendix Table A4). During 1988, the estimated sockeye salmon harvest
was 959 fish (Roth and Delaney 1989) while the estimated harvest was
1,170 sockeye during 1989 (Table 12).-

Similar to 1988, anglers released most of the pink salmon they caught at
Eshamy during 1989. Estimates of pink salmon catch and harvest rates
and total catch and harvest were higher during 1989 than in 1988 (Table
12). Catch and harvest data were also collected on chum salmon at
Eshamy during 1989 showing anglers rnloncd essentially all of the
estimated 297 chum salmon they caught.

Objective 2a: Creel Survey Effort

Eyak River had the highest estimated effort (4,232 angler-hours) of the
three Cordova area roadside sites surveyed during 1989 (Table 13). Most
of the effort at this site was recorded during August during the peak of
the coho salmon run (Appendix Table C3). After August, effort in Eyak
River dropped off substantially due to heavy rains and high, turbid
water conditions which reduced fishing success at this site. At Clear
Creek, most of the angling effort was recorded from mid-July through
August during the peak of the sockeys salmon return (Appendix Table C2).
The highest angler counts on Alaganik River were recorded during late
August and early September during the peak of the coho salmon run
(Appendix Table Cl). As these three roadside fisheries were first
opened to sport fishing for salmon beginning in 1989, no comparative
effort data are available.

Qbjective 2b: Eshamy Effort

The angler effort estimated for Eshamy for the 1989 survey period was
1,504 angler-hours (variance = 10,650; 958°C.I. = 1,302 - 1,706 angler-
hours) . This estimate 1is lower than the effort estimated for 1988
(2,572 angler-hours; variance = 205,209; 958 C.I. = 1,684 - 3,460
angler-hours), however the methods of estimating these effort data were
different between the two seasons. Direct comparisons of these data

will requira the reanalyzing of the 1988 data using the techniques
outlined for 1989.

Objective 3: Catch Inspection for Oil Comtamination

A total of 12,597 fish comprised of salmon, halibut, rockfish, lingcod,
and cod were examined for oil contamination during the marine surveys
(Table 14). No visibly discernable contamination was observed on any of
the samples inspected.
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A total of 608 names and addresses of persons willing to participate in
a follow-up survey were collected during the marine angler surveys, the
creel surveys, and the Anchorage float plane logbook survey. These data
were forwarded to the economic study group.

Task 2: Anchorage lLog Book Survey

Information was obtained from eight Anchorage area charter aircraft
operators concerning the charters they conducted to PWS during 1989.
Response to this survey was low although limited information was
obtained from all of the charter operators surveyed. Only one of the
eight operators (12.5%) reported 1989 charters to PWS at levels similar
to those recorded during 1988. All other surveyed operators reported a
decrease in the number of charters for fishing, hunting, or flightseeing
trips to PWS during 1989 compared to previous seasons. One operator
noted that a total of 36 foreign anglers who had chartered fishing trips
to PWS cancelled their charters or changed their destinations to sites
other than PWS because of the information they received about the oil
spill.

The primary reasons given by the operators for reduced levels of charter
flights to PWS during 1989 were: 1) bad weather during the peak of the
sockeye and coho salmon fishing seasons, 2) air traffic patterns in PWS
were too congested, and Coast Guard control of the airways in PWS made
confirmation of flight clearance difficult, and 3) fishing was good at
sites outside of PWS. Also, three of the operators noted that they were
busy flying research or support crews and supplies or other contract
work to PWS during 1989.

Task 3: Dolly Varden and Cutthroat Tag Monitoring

Two hundred eighteen Dolly Varden char and 117 cutthroat trout were
counted during the 1989 angler interviews (Table 15). Anglers kept
53.7% of the char and 70.1% of the trout they caught. No tags or
adipose fin clips were observed on any of the harvested char or trout
inspected.

Task 4: Rockfish Age and Length Data

Age and length data collected at the marine survey sites for black
rockfish, halibut, and lingcod are presented in Appendix Tables El
through Bl4. 1987 and 1988 lingcod age and length data collected in
Seward are also presented for any future comparisons of mean length at
age and age composition. Age and length data for the remaining rockfish
species will be presented after ages are determined.
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DISCUSSION

The goal of this study was to provide a timely means by which to assess
major impacts to the sport fisheries of Prince William Sound,
Resurrection Bay, lower Kenal Peninsula, and Kodiak as a result of the
oil spill from the Exxon Valdez. Much of these data were not intended
to stand on their own, but rather to supplement the annual statewide
harvest survey, the results of other impact studies, and the results of
the economic survey. Along with information on the 1989 sport fisheries
at the selected sites, this program provided on-site inspection of the
sport harvest of salmon and groundfish for visible signs of oil
contamination. i

A significant reduction in sport fishing effort was observed for the
Seward sport fishery during 1989 compared to previous years. Effort in
the boat fishery was less than any recorded level of effort dating back
to 1968. Seward is the only marine port where direct comparisons to
historic data can presently be done and would be an important site to
assess the duration of this decline and its resulting economic impact.
Comparisons to historic data are possible at Eshamy, Whittier, and
Valdez, but the historic data collected at these sites will have to be
reanalyzed using the estimation techniques outlined for the 1989 data
analysis. Most Anchorage air charter operators surveyed reported a
decreased number of charter flights to PWS compared to previous seasons.

None of the 12,597 fish examined for oil contamination during the marine
surveys showed visibly discernable contamination. However,
Fish/Shellfish Study No. 17 documented mortality and subsequent
hydrocarbon contamination of demersal rockfish. Species composition of
the rockfish sport harvest showed that 31% of the harvest was comprised
of demersal rockfish species. The duration of this contamination and
the potential human health concerns should continue to be investigated.

Surveys of the marine sport fisheries in Valdez, Kodiak, Homer,
Whittier, and Seward should continue during 1990 to maintain the
sampling of marine species harvested in the respective fisheries. In
addition, effort data for the Seward boat fisheries i3 needed to
evaluate the magnitude of the impact to the sport fishery at this site.
Continued histopathological sampling of rockfish 1is necessary to
determine the extent of contamination. Also, surveys should continue to
monitor the marine sport fisheries to compare the percent composition of
demersal rockfish in the total rockfish harvest.
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Table 1. Percent species composition of the rockfish sport harvest by site for the marine surveys,

1089,
Survey Site
(Semple Size) ;
Species Cozdove Valdes Whittier Homex Kodiak Seward TOTAL
(8) (148) t)) (48) (42) (838) (1,087)
Brown 0.0 0.7 0.0 ° 0.0 0.0 0.0 0.1
Copper 62.3 22.68 0.0 0.0 0.0 0.2 3.7
Duaky 0.0 7.8 0.0 0.0 28.8t 0.0 2.1
Quillback 0.0 13.0 0.0 0.0 0.0 1.9 3.2
Black az.s 0.0 0.0 75.0 71.4 73.2 62.7
China 0.0 0.0 0.0 2.1 0.0 0.8 0.7
Yolloweye 0.0 %6.2 100.0 22.9 0.0 21.4 25.5
|

Pacific Oceen Perch 0.0 0.0 0.0 0.0 0.0 0.1 0.1
Silvergray 0.0 0.0 0.0 0.0 0.0 0.8 0.5
Vermilion 0.0 0.0 0.0 0.0 0.0 0.1 0.1
Tiger 0.0 0.0 0.0 0.0 0.0 0.1 0.1
Bocaaoio 0.0 o.‘o 0.0 0.0 0.0 1.8 1.2
Pelagio 100.0 30.1 0.0 75.0 100.0 73.5 8.8
Demersal 0.0 80.9 100.0 25.0 0.0 268.3 314
1 Some of these fish msy have been black rockfish
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Table 2. Estimated catch and harvest per boat-trip by species from 830 interviews
in the Valdes marine sport fishery, 15 June through 17 September, 1888.

Catch and Barvest From

Interviewed Anglers

Spou?l Catch Harvest CPUE Varismce HPUE Varisnce
Halibut 637 450 0.58 0.007%3 0.44 0.00484
Cobc Salmon 5,150 4,881 3.21 0.28308 3.00 0.21873
Pink Salmon 3,088 2,237 7.68 3.37880 4.20 0.42404
King Salmon .8 a7 0.04 0.00010 0.03 0.00010
Sockeye Salmcn 0 88 0.14 0.00390 0.14 0.00380
Cihum Salmon 32 189 1.20 0.39613 0.32 0.00293
Rockfish 313 244 0.58 0.03391 0.38 0.00863
Cod/Pollock 1,068 282 0.92 0.03300 0.33 0.01357
Lingcod 13 7 0.01 0.00008 0.01 0.00002
Flounder 53 g 0.08 0.00022 0.04 0.00012
Sculpin 180 1 0.20 0.00414 0.00 0.00000
Skate [ 1 0.00 0.00000 0.00 0.00000
Dolly Varden Char 27 23 0.04 0.00017 0.03 0.00011
Octopua 2 2 0.00 0.00000 0.00 0.00000
ALL SPECTES COMBINED 11,008 8,309 14.72 1.92050 8.990 0.21166
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Table 3. Estimated catch and harvest per boat-trip by species from 79 interviews
in the Cordova marine sport fishery, 24 June through 3 September, 1989.

Catch end Harvest Fram

Interviewed Anglers

Species Catch Harvest CPUE Variamce HPUE Variasnce
Halibut 107 73 1.48 0.00801 1.00 0.00378
Cobo Salmem 41 41 0.40 0.01783 0.40 0.01783
Pink Salmen 14 10 0.10 0.00784 0.05 0.00201
RoekZish 18 12 0.57 0.00044 0.29 0.00032
Cod/Pollock 3 7 0.40 0.00215 0.08 0.00031
Lingood 2 1 0.01 0.00002 0.00 0.00001
Plounder 13 Q 0.80 e 0.00 0.00000
Sculpin 3 0 0,01 0.00018 0.00 0.00000
ALL SPFECIES COMBINED 230 144 3.7% 0.03877 1.84 0.02368
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Estimated catch and harvest per boat-trip by species form 388 interviews

in the Kodiak marine sport fishery, 8 July through 17 September, 1988.

Catch and Harvest From

Intarviewed Angless

Species Catch Harvest CPUE Vaziance HPUE Variance
Halibut ' 844 313 1.67 0.08324 1,10 0.00803
Coho Salmon 183 157 0.80 0.02017 0.53 0.00837
Pink Salmon 103 32 0.53 0.00030 0.04 0.00027
King Salmom 1 1 0.00 0.00000 0.00 0.00000
Sockeye Salmmm 18 18 0.20 0.00007 0.20 0.00007
Rockfish 333 183 0.29 0.00311 0.09 0.00038
Cod/Polloak 40 12 0.18 0.00303 0.04 0.00072
Lingcod 40 10 0.01 0.00002 0.00 0.00000
Flounder 72 k33 0.14 0.00130 0.08 0.00021
Seulpin 523 2 1.18 0.02191 0.01 0.00008
Skate 13 0 0.01 0.00011 0.00 0.00000
Rainbow Trout 1 1 0.01 0.00008 0.01 0.00008
Cutthroat Trout a7 27 0.04 0.00070 0.04 0.00070
Dolly Vardem Char 28 18 0.18 0.00012 0.02 0.00012
ALL SPECIZS COMBINRD 2,208 1,003 3.00 0.12114 2.15 0.02703
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Table 5. Estimated catch and barvest per boat-tzip by species from 244 interviews
in the Whittier marine sport fishery, 1 July through 28 Auguat, 1989.

Catch and Harvest From

Interviewed Anglers

Cateh

Varianoce

Species Harvest CPUE HPUE Varisnce
Halibut 148 143 0.48 0.02307 0.47 0.02307
Coho Salmon 220 218 1.31 0.038332 1.20 0.0533s
Pink Salmem 821 378 3.68 0.34550 2.684 0.08500
King Salmon [} L} 0.08 0.00254 0.08 0.00254
Sockeye Salmon 283 283 0.83 0.08138 0.83 0.08138
Chum Salmon 43 20 0.24 0.00418 0.11 0.00248
Rockfish 78 78 0.14 0.00138 0.14 0.00138
Cod/Pollock 179 17 0.52 0.01371 0.02 0.00011
Flounder 29 23 0.08 0.00047 0.03 0.00047
Sculpin A3 s 0.08 0.00071 0.00 0.00002
Dolly Vardem Char a8 a2 0.15 0.00838 0.15 0.00933
ALL SPECTES COMBINED 1,888 1,37" 7.50 0.23673 5.74 0.23783
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Table 8. Estimated catch and barvest per boat-trip by species fram 1,313 interviews
in the Homer marine sport fishery, 2 July through 17 September, 1988.

Catch and Harvest From
Interviewed Anglers

Species Catch Harvest CPUR Variance HEPUE Variance
Halibut 24,844 12,222 16.00 0.28187 8.28 0.09075
Coho Salmon 132 125 0.14 0.00178 0.13 0.0013¢9
Pink Salmom 282 172 0.11 0.00088 0.08 0.00044
King Salmon L] 8 0.00 0.00000 0.00 0.00000
Sockeye Salmon 429 377 0.73 0.02783 0.64 0.02333
Rockfish 297 143 0.13 0.00148 0.08 0.00030
Cod/Pellock "3,7%0 923 2.47 0.03902 0.50 0.00724
Lingood 38 38 0.08 0.00138 0.05 0.00128
Flounder 344 63 0.18 0.00077 0.04 0.00007
Soulpin 2,862 137 1.74 0.03333 0.03 0.00012
Skate 127 5 0.08 0.00017 0.00 0.00000
Dolly Vardem Char 4 a 0.00 0:00000 0.00 0.00000
Octopus 12 8 0.01 0.00003 0.01 0.00001
ALL SPECIES COMBINED 233,231 14,2208 21.77 0.42374 .82 0.10328
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Table 7. Estimates of effort and harvest by fishery for the Seward marine

sport fishery, 1989.

$ Change % Change
Fishery Effortl from 1988 Harvest from 1988
Chinook Salmon Beach Fishery 6,963 -36% 826 -38%
Coho Salmon Beach Fishery 8,614 -49% | 2,555 -46%
Coho Salmon Boat Fishery 5,022 -25% 14,861 +51%
Halibut Boat Fishery? . 5,022 -25% 2,117 “.45%
Lingcod Boat Fishery2 5,022 -25% 3,546 +21%
Rockfish Boat Fishery? 5,022 -25% 10,072 N/a3

1 Effort for beach fisheries is in number of angler-hours;

Effort for boat fisheries is in number of boat-trips.

2 These data cover the period from 1 July through the end of

the survey for both 1988 and 1989 as the period prior to
1 July was not sampled during 1988.

3  Rockfish harvest was not estimated during 1988.
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Table 8. Sport effort statistics for the Seward
marine sport boat fisheries, 1968-1989.

Boat Standard

Year Trips Error 95% Confidence Interval
1968 8,518 89.3 8,343 - 8,693
1969 7,717 160.6 7,402 - 8,032
1970 8,921 133.9 8,659 - 9,183
1971 8,041 110.8 7,824 - 8,258
1972 9,297 183.1 8,938 - 9,656
1973 7,730 117.6 7,500 - 7,960
1974 7,520 141.3 7,243 - 7,797
1975 5,351 108.1 5,139 - 5,563
1976 5,953 87.7 5,781 - 6,125
1977 7,113 131.6 6,855 - 7,371
1978 6,280 124.0 6,037 - 6,523
1979 7,163 151.0 6,867 - 7,459
1980 7,657 191.4 7,282 - 8,032
1981 6,682 134.4 6,419 - 6,945
1982 7,948 164.5 7,626 - 8,270
1983 8,479 139.9 8,205 - 8,753
1984 6,996 128.7 6,744 - 7,248
1985 6,848 209.6 6,437 - 7,259
1986 6,319 274.7 5,781 - 6,857
1987 7,661 352.4 6,970 - 8,352
1988 6,654 227.5 6,208 - 7,100
1989 5,022 123.0 4,781 - 5,263
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Table 9. Estimates of sport catch and harvest rates (fish per sngler-hour), total cstch (fish kept plus fish released), and total harvest (£fish kept
oanly) of sockeye, coho, and pink salmon; Dolly Varden); snd cutthroat trout in Alaganik River, 24 Juns through 30 September, 1989.

Catch Harvest
A ‘wate Verisass $3C.L  Total Varlaaos 831 C.1. Bs, Yartumos BEGE;  Necd) Varids 998 G.o
Sockeya Salmon 0.01 0.0001 (0.01)- 0.03 30 418 (10)- 70 0.01 0.0001 (0.01)- 0.03 30 418 (10)- 70
Cobho Salmon 1.13 0.0231 0.82 - 1.44 2,536 109,647 1,907 - 3,205 0.66 0.0141 0.43 - 0.89 1,697 64,435 1,199 - 2,195
Pink Salmon 0.04 ©0.0011 (0.02)- 0.10 72 3,010 (31)- 195 0.02 0.0004 (0.02)- 0.06 36 1,308 (35)- 107
Dolly Varden 0.07 0.0003 0.02 - 0.12 177 3,004 70 - 284 0.03 0.0002 0.00 - 0.06 79 1,742 (3)- 161
Cutthroat Trout 0.18 0.0018 0.10 - 0.26 466 11,047 236 - 676 0.0013 0.0% - 0.317 an 8,839 87 - 4535

0.10
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Table 10. Estimates of sport catch and harvest rates (fish per angler-hour), totsl catch (fish kept plus fish released), snd total harvest (fish kept
only) of sockeye and coho salmon, Dolly Varden, and cutthroat trout in Clear Creek, 24 Juns through 17 September, 1989.
Catch Harvest

Specles Rate Variance 9351 C.I. Total Variance 95X C.I. Rate Variance 95X C.I. Total Varisnce 95X C.I.
Sockeys Balmon 1.28 0.1060 0.64 - 1.92 2,211 1,386,439 (97)- 4,319 0.20 0.0183 (0.07)- 0.47 785 265,239 (224)- 1,79%
Coho Salmon 0.23 0.0143 0.00 - 0.46 643 101,013 22 - 1,268 0.08 0.0009 0.02 - 0.14 253 8,372 76 - 434
Dolly Varden 0.23 0.00%6 0.11 - 0.35 739 103,746 122 - 1,39 0.16 0.0017 0.08 - 0.24 397 68,590 (116)- 1,272
Cutthroat Trout 0.03 0.0009 (0.03)- 0.09 23 634 (23)- 713 0.00 0.0000 0.00 - 0.00 /] [ -0
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Table 11. Estimates of sport catch and harvest rates (fish per angler-hour), total catch (flsh kept plus fish released), and total harvest (fish kept
only) of sockeys, cobo, and pink salmons; Dolly Varden; and cutthrost trout in Eysk River, 24 June through 30 September, 1989.

Catch Harvest
— Bate Vorlease 955 C.I.  Total Varimmcs 955 C.I.  Bate Veriaace 951 Totel Veclaoce 5 CI.
Sockeys Salmon 0.00 0.0000 0.00 - 0.00 5 23 (5)- 15 0.00 0.0000 0.00 - 0.00 5 23 (3)- 15
Coho Salmon 0.34 0.0048 0.20 - 0.48 2,114 216,270 1,203 - 3,023 0.29 0.0040 0.17 - 0.42 1,866 179,404 1,036 - 2,696
Pink Salmon 0.02 0.0000 0.01 - 0.03 103 401 66 - 144 0.01 0.000% 0.01 - 0.01 66 29 56 - 76
Dolly Vardem 0.05 0.0003 0.02 - 0.08 324 16,329 74 - 374 0.01 0.0000 0.00 - 0.02 60 770 6 - 114
Cutthroat Trout 0.01 0.0000 0.00 - 0.02 25 173 2- 3 0.01 0.0000 0.00 - 0.02 ! 12 61 3)- 27
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Table 12. Estimates of sport catch and harvest rates (fish per angler-hour), totsl catch (fish kept plus fish released), and total hu':vut (fish kept

oaly) of sockeye, pink, and chum salmon at Eshamy, 11 July through 4 September, 1989.

Catch Barvest
Species Rate Variance 93X C.I. Total Variance 93% C.I. Rate Variance 95% C.I. Total Verlance 95 C.I.
Sockeye Balmon 1.08 0.0335 0.72 - 1.43 1,624 93,216 1,026 - 2,222 0.79 0.0050 0.635 - 0.93 1,170 22,899 873 - 1,467
Pink Salmon 0.88 0.0186 0.61 - 1.15 924 43,999 303 - 1,323 0.38 0.0009 0.33 - 0.44% 196 1,650 114 - 274
Chus Salson 0.19 0.0007 0.14 - 0.24 297 2,330 202 - 392 0.00 0.0000 0.00 - 0.00 2 2 1)-5
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Table 13. Estimates of sport effort (angler-hours) for the

Cordova area creel surveys, 1989.

Survey Site Effort Variance 958 C.I. .
Alaganik River 1,995 31,524 1,647 - 2,343
Clear Creek 2,328 95,725 1,722 - 2,934
Eyak River 4,232 154,499 3,462 - 5,002

This is an tedm  Of d'raf'.

doqument.  Dela  preseniaton,

AnEIYsLE it 2 TDIEAGL and
B VIS, o

conclusions are subject 1o cl'fa‘ngc.

Resders are enonrraged w0 sortact

-ne Ervironpmzityl 3ection, Alaska

Depsrmen: ~f Lax belore SGHIK

ACE 30089712

34



35

Table 14. Number of fish examined for oil contamination by survey

area, 1989.
Location Halibut Salmon Rockfish Lingecod Cod
Homer 1,020 64 53 30 81
Kodiak 210 336 45 4 0
Cordova 105 59 8 1 1
Whittier 0 52 *5 0 0
Valdez 418 7,935 218 0 313
Seward 350 12 831 446 0
Total - All Sites 2,103 8,458 1,160 481 395
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Table 15. Reported catch and harvest by survey site of Dolly Varden
and cutthroat trout, 1989.

Dolly Varden

Cutthroat Trout

Site Catch Harvest Catch Harvest
Alaganik River 30 22 79 48
Clear Creek 51 19 1 0
Eyak River 40 13 10 7
Homer 4 2 0 0
Kodiak 28 16 27 27
Cordova 27 23 0 0
Whittier 38 22 0 0
Total - All Sites 218 117 117 82
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