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1 

EXECUTIVE SUMMARY 

The sport fisheries of: Prince William Sound (PWS) , Resurrection Bay, 
lower Kenai 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 discernable- contamination was obs·erved on any of the 12,597 
salmon, halibut, and rockfish inspected at Valdez, Cordova, Kodiak, 
Seward, Whittier, and Ho,mer. 

Demersal rockfish comprised up to 1001 of the sport harvest of rockfish 
in the sampled ports. Mortality and subsequent hydrocarbon 
contami.nation of demersal rockfish were documented in Fish/Shellfish 
Study No. 17 (Injury to Rockfish in PrincG 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 
chart:er flights to PWS during 1989 compared to 1988. 

T'JJ.is i5 &.TI i:Jtt~·i!Y. OT dr~.ft 
docitmeni.. 0.--.tr. prt:.;;er.:.a!ir•n, 
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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 Willia.Ill Sound (PWS), 
Resurrection Bay, lower Kenai Peninsula, and Kodiak as a result of the 
oil 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 Cor~va and Kodiak. Prior to the 24 
March, 1989 oil spill; sport fisheries in PWS, Homer, Seward, and Kodiak 
were expected to expand in bo.th 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 mean.a by .which the oil spill could result in a 
substantial decrease in participation in the recreational fisheries. 
This could lead to a serioWJ loss of revenue to the local communities. 

2 

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 are.u. Groundfish harvested by sport anglers 
include rockfish Seb••tes and S•b•stolobus spps., lingcod Ophiodon 
elong•tu•, and Pacific halibut Hlppoglouu• stenolepls. Oil 
contamination of benthic erwironmenta could kill the■e fish or 
chronically taint them due to persi•tence of oil in their environment or 
their food web. The presence of any oiled fish may cau.e a drop in 
fishing effort due to perception. of unpalatable fiah or may caWJe a 
drop in harvest due to both lethal and sub-lethal effects of ingested 
oil on fish. Therefore, one goal of this project wu 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 fi•heries, anglers 
were surveyed at m.aj or access points to the PWS, Homer, Seward, and 
Kodiak areas, and at Eshamy Lagoon in we•t•rn 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 moat 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 
malml and cutthroat trout Oncorhynchu• clu-kl observed during the angler 
interviews were checked for t .ags (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 tagg6d to 
untagged ratio of Dolly Varden char and cutthroat trout in the sport 
harvest. 

Tius is an i.:>k!"i!:f.i OT draft 
dc~Hn~n.. Dr.tt pr~sema!k1n, 
Z.ri!: h1-. .s, u;:n iJ?"~:U,tion. and 
c:.)r•r...1U!.ioru a.re s·ut,_;ect to change. 
r,. .... :l,ders are enc,·,1,nq.ed to ron:.act 
,h~ F;M ronme :.it 1;! Se.ct ion. Al&.~:cR. 
. . ... . - . ~. 
D:·.p~'-'1.fi".4'!~r o1 u~w Jy~tOJ r. :.1 Lt!lg. 
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3 

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± 51 of the true proportion 951 of the 
time. 

b. estimate catch and harvest per boat trip by species for 
anglers returning to major harbors in PWS, Hoaer, and Kodiak. 
Objective criteria were such that the estimated catch and 
harvest per anger day were within± 101 of their true values 
901 of the time. 

c. estimate the number of fish caught and harvested, by species, 
by anglers at Eyak Lake and two stream.a on the Copper River 
Delta during the period 15 June through 1 October 1989 such 
that the estimated catch and harvest were within ± 101 of 
their true values 901 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 l July through 4 September 1989 such that 
the estimated catch and harvest were within ± 7. 51 of their 
true values 951 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 effor~ (in number of angler-hours) at Eyak 
Lake and two stream.a on the Copper River Delta during the 
period 15 June through l October 1989 such that the estimated 
effort wu within± 101 of its true value 951 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 l July through 4 September 1989 such that the estimated 
effort was within± 7.51 of its true value 951 of the time. 

3. to inspect enough ground.fish and salmon such that there will be a 
951 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: 

l. 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 PYS from the float
plane base in Anchorage. 

4 

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

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

METHODS 

Marine catch Sampling 

Catch and harvest were sampled at Valdez, Cordova, Whittier, Seward, 
Homer, and Kodiak. Ground.fish (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 inapected by day and specie• vu recorded. Th• gills and body of 
the fish were inapected for obvious aigna of oil. The gills were 
further inspected for odor and visual aigna of crude oil. The stomachs 
of rockfish, lingcod, and Pacific halibut were alao inspected for 
ingested oil (tarballs). Otolitha were taken from subsample• of Pacific 
halibut and rockfish, and finraya 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 procedurea (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 studiea in PYS, Homer, and Kodiak (Fish/Shellfish Project No. 
5) . The numbers of Dolly Va.rden char and cutthroat trout observed each 
day at each survey site were recorded. 

Marine Angler surveys 

Catch and harvest per boat-trip, and selected characteristics of anglers 
participating in the marine boat sport fisheries of PYS, Homer, and 
Kodiak were estimated using stratified two-stage surveys. The fishing 
day was stratified by type of day (i.e., weekend/holiday versus 

• • I •' y•• ... --.:=itr ,..:. "'n S.!'..f..!',"M.'i. llt,f.', 1--•; - .c .. 1~ , 
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weekdays) and by period (for example 0900-1600 hrs. for period A and 
1601-2300 hrs for period S). Days selected within any stratum 
represented 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 aeuon. Accordingly, the variance 
estimation procedures did not involve the \ae ·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 meana (across all anglers interviewed 
within a sample) were used u the stratum observation. In Seward , an 
on-going creel survey waa wied 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 mmber of fish harvested for 
each species, the number releued for each species, and where they 
fished . Rock.fish 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. Th• 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 tvo contiguo\a days-off 
for staff within each week). This procedure resulted in a constrained 
randora sample of the weekday stratull. The sampling effort allocation 
proportiona were weighted as they actually occurred during each of the 
marine surveys. 

Th• beginning s&111pl1ng dat:H for aome of the marine surveys were 
adjwited due to initial difficulties in finding personnel to fill the 
survey positions, and sampling schedules and survey ending dates were 
adju.st:ed if necessary aa effort and catch patterns became evident 
(Appendix Tables Sl through BS). 

Catch and harvest per boat-trip were estimated for each day using the 
method& outlined by Cochran (1977). The catch per unit effort (CPUE) 
and harvest per unit effort: (HPUE) for each harbor were estimated by: 

l l l 

~1 
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where: 

Yhi - mean CPUE or HPUE for the 1th sampling period in stratum h, 

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

- number of anglers interviewed in the 1th sampling plriod in 
stratum h. 

The variance was estimated by: 

where: 

llltii ( llltii - l) 

~ 

Yb - mean CPUE or HPUE for stratum h, 

Yhi - CPUE or HPUE for angler 1, and 

~ - number of anglers interviewed in stratum h. 

The variance wu estimated by: 

+ -

where: 

{2) 

( 3} 

(4) 

2 
9 1h • -------- • sample variance of y1 in stratum h (5} 
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Because there was no significant difference in the CPUE and HPUE becween 
stratum the overall CPUE and HPUE were estimated by: 

{ 6) 

where: 

-Y - overall mean CPUE or HPUE estimate, 

h - number of stratum, and 

~ - 1/h. 

The variance was estimated by: 

-V[Y] ( 7) 
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A description of the sampling date• 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 wu stratified into twc• 7. 0 hour tillle 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 proce•• were allocated to the A period. 
Allocation of sampling effort between the survey periods waa 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 personnel limits . The resultant 
sampling schedule for the survey is presented in Appendi?[ 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 vas selected for 
conducting the survey given the conatraint that 501 of the sampling 
effort was assigned to period C, 251 to period D, 151 to period B, and 
101 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: 

8 

A survey 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 wa• stratified into twd 7. 0 hour ti.me periods 
defined as A (0800-1500) and B (1501-2200). Each 7 hour stratum was 
further subdivided into 3.5 hour sampling period.a. On each day selected 
for sampling, anglers were interviewed for 7 hours, divided into t:wo 3.5 
hour segments. One quarter of the sampling effort was assigned to 
period A, and three quarters to period B. Periods were r_andomly 
selected for sampling without replacement. Allocation of sampling 
effort between the survey perioda was baaed on the assumption that more 
anglers would return during the afternoon and evening than in the 
morning . Th• resultant sampling schedule for the survey is presented in 
Appendix Tabla B3. 

Homer: 

A survey of the marine sport boat fishery operating out of the Homer 
boat harbor waa conducted from 1 July through 17 September 1989. The 
fishing day for Homer vu stratified into four perioda: A (0630-1000), 
B (1001-1330), C (1331 - 1700), and D (1701-2200). Ten percent of the 
sampling effort waa uaigned to period A, 251 to period B, 401 to period 
C, and 251 to period D. Perioda were randomly selected for sampling 
without replacement. During period C, interview• of returning charter 
boat anglen and returning private boats were conducted. During all 
other perioda, it waa attempted to interview an equal proportion of 
charter boat and private boat anglers. Allocation of sampling effort 
between the survey period.a wu baaed on the assumption that most anglers 
would return during period C, with few returning in . A and moderate 
numbers returning in B and o·. Period D was disconeinued 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 perioda: A (1000-1400), 
B (1401-1700), C (1701-2000), and D (2001-2300). Twenty percent of the 
sampling effort was assigned to period A, 301 to period B, 301 to period 
C, and 201 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 samp_ling 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 E•hamy Lagoon were est~ted 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 du.ring 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 sample• were weighted a• outlined above for 
the marine surveys. Similarly, the beginning sampling dates for the 
creel surveys were adjusted due to initial difficulties in finding 
personnel to fill the survey positiona, and in-season sampling schedules 
and survey ending dates were adjusted u necessary as effort and catch 
pattern. became evident (Appendix Tables B6 through B8). 

Angler counts were used to esti.mate fishing effort in units of angler
hours, and angler interviews were ~ed to esti.mate catch and harvest 
rates (number of fish per hour). Angler counts of all anglers actively 
fishing were conducted du.ring 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 wu substituted for the angler counts 
for that period when the angler count was zero. 

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

{ 8} 

where: 

~ - number of sampling periods in stratum h, 

Hh - length of a sampling period in hours in stratum h, and 

xh - mean angler count for stratum h. 

The variance was estimated by: 
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(9) 

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

10 

A Vilcoxson paired-sample test (Zar 1984) wu used to determine if there 
waa a difference in catch and harveat rates be tween complete and 
incomplete interviews. 

The mean CPUE and mean HPUE were eatillated using th• formulas from 
Sukhat:me et al. (1984): 

e'hij - xhi - 8hij (10) 

xh 

Cl'l1EtiiJ 
chij - --
•

1

hij 
( 11 l 

~,1 
Cl'OEtiij 

1-1 1-1 
CPU!it - (12} 

<ii llltii 

where: 

dii - number of ·days (sampling period.a) in stratum h chat were 
sampled, 

xhi • angler count for the 1th sampling period in stratum h, 

xh - uan angler count for stratum h, 

chij - number of fish caught or harvested by the jth angler 
interviewed during th• 1th •ampling period in stratum h, 

- fishing effort (in hours) expended by the jth angler 
sampled during the 1th aampling period in stratum h, and 

- number of anglers interviewed during the 1th sampling 
period in stratum h. 
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The variance was estimated by: 

V[CPU~] 

Dltii - l 

The final CPUE and HPUE were calculated by: 

I\ 
-- L -
CPUE - E ~ CPUEii 

h-1 

The variance was estimated by: 

/\ L 
-- 2 -V[CPUE] - E ~ V[CPUEii] 

h-1 

The ~h was calculated by: 

A 

A ~ 
~ -

A 
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{13} 

(14) 

• 

{15) 

(16} 

{ 17) 

(18) 

(19) 

Becauae the total number of anglers fishing was unknown, the appropriate 
weight (Vh) 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 ,. 
Bias(CPUE) • :t (Yh - Yh) CPU~ 

h•l 

Total catch and harvest estimates were estimated by: 

* ,. * 

(20) 

where CPUE,, 1a the j aclcnif• mean of the 
CPU~ij (~lron 1982) {21) 

The variance was estimated by: 

.. 
V[~) (22) 

12 

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

Clear Creek: 

The creel survey of Clear Creek was conducted froa 24 June through 
17 September 1989. The fishing day wu stratified into three unequal 
time period.II defined aa A (0600-0930 hrs), B (0931-1700 hrs), and C 
(1701-2030 hrs) baaed on anticipated angler use patterns. Within each 
stratum, periods were rando11ly selected for sampling, without 
replacement given the conatraint 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 wu as follows: 401 each 
of the available samples for periods A and C and 201 for period B. For 
the weekend/holiday strata, allocation of sampling effort between 
periods was as follows: 351 each for periods A and C and 301 for period 
8. 

Allocation of sampling effort between the survey periods during the 
weekday strata vu based on the assumption that mo~• effort would occur 
during the morning• and evenings than during the midday period. 
Allocation of sampling effort between the survey periods during the 
weekend/holiday strata was baaed on the assumption that.effort occurred 
regardleu 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 11.mits. Beginning l Au~t. the fishing day was stratified 
into two equal ti.me periods defined as A (1000-1500 hrs) and B (1501-
2000 hrs) due to logistical and per■onnel constraints. The resultant 
sampling schedule for the survey is presented in Appendix Table 86. 

Eyak and Alaganik Rivera: 

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 period.II 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: 401 each for periods A and C and 201 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 301 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 conatraint 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 wu conducted from 11 July 
through 4 September 1989. The fi■hing 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 personnel limits which allowed that only 
one period could be sampled per day. The resultant sampling schedule 
for the survey is presented in Appendix Table BS. 

Anchorage Floa;•plane Logbook survey 

13 

A logbook survey of anglers who accessed PWS from the float plane base 
in Anchorage wu 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 cha.rter operators out of Anchorage were 
asked to keep a log for each chart:er 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 rockfiah reported caught during the 1989 marine 
surveys, black and yelloweye rockfiah comprised 88. 21 of the sampled 
rockfish harvest (Table l). Demersal species comprised 31.41 of the 
1,087 rockfish sampled in the sport harvest (Table 1). As reported by 
Fish/Shellfish Seudy No. 17 (Hepler et al. 1990), the sampling to date 
has shown that all of the dead rock.fish recovered have been demersal 
species and a significant portion of the demersal species sampled tested 
positive for oil contamination. · 

Objective lb; Marine Catch AD4 Harvest Rates 

Valdez: 

14 

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. 81 of the total catch (Table 2). Th• 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 u.sed during each of the surveys. To make valid 
comparisona of th••• eatilllates, the 1988 data would need to be 
reanalyzed according to the estimating procedures used during 1989. 

Halibut catch and harvest rates were lover during 1989 (Table 2) than 
those estimated during 1988 (Roth and Delaney 1989). Halibut catch and 
harvest rates during 1989 were Htilllated at 0.6 and 0.4 fish per boat 
trip, respectively while catch and harvHt ratH during 1988 were 1. 7 
and 1.1 halibut per boat trip, respectively. Similar to th• estimates 
of coho and pink salmon harvest, the 1988 data needs to be reanalyzed to 
allow direct comparisona between aeuona. 

Cordova: 

Of the 250 fish cotmted during the interviews in the Cordova marine 
sport fishery during 1989 , 59.21 (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 11&rine •urvey re•ulted in numeroua •trata having only a single 
interview so that no variance could be calculated. The •mall sample 
•ize also affected the CPU! and HPUE estimates such that the estimates 
may not reflect the ac~l 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 (38.21) 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. 91 of th• total fish counted · during interviews 
conducted at Whittier during 1989 (Table 5). The highest estimated 
catch rates (3. 7 fish per angler-hour) ware for pink salmon. Anglers 
reported harvesting e••entially all of the halibut; rockfish; and coho, 
sockeye, and king salmon they caught. Data on the Whittier sport 
fishery were alao collected during 1986 (Delaney et al. 1987), however 
the rat•• reported were in boat-hour• and are not directly compa~able to 
the e•tim.a'tea for the 1989 •urvey in which rat-■ were estiaated in boat 
trips. A.lso, the 1989 •urv•y vu discontinued prior to the end of the 
coho salmon terminal fishery in Paa••&• Canal. Reanalysis of the 1986 
data over the same time period and in th• same units of effort is 
necessary to allow direct comparison of th• aro seuon's data. 

Homer: 

15 

A total of 33,231 fish were count'ed during interviews conducted during 
the 1989 marine survey in Homer of which 14, 226 fish ( 42. 81) were 
harvested. Halibut compriHd 85. 91 of the tocal harvHt with ha.rvest 
rates averaging 8.3 halibut per boat trip (Table 6). Anglers harvested 
approximately 501 of the halibut they caught in Homer during 1989. 
Salmon made up only 3. 31 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 pr•••ntly directly 
comparable to hbtoric data. During 1989, angler effort dllcrea~ed 25-
491 compared to the levela recorded during 1988 (Table 7) (Carlon and 
Vincent-Lang 1989). Thia 1• a significant (Q • 0.05) decrease compared 
to previoua effort ••timat•• for the Seward boat 'fishery. Only once in 
the past 22 years (1975) hu 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). S1.Jlilarly, estimates of total harvest were well below (38-461 
decrease) the 1988 levels in all fisheries except the coho salmon and 
lingeod boat fisheries. However, the ••tiaated harvest of coho salmon 
in the 1989 boat fiahery (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 le; creel survey catch and Harvest 

The 'IJ1lcoxson 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. 

Alaganik River: 

16 

Anglers fishing Alaganik River during 1989 were targeting pri.m.arily 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) 
661 (1,697 fish). Anglers harvested from 45 to. 581 of the pink salmon, 
Dolly Varden, and cut::hroat trout they caught while no soclc.eye salmon 
were reported released during the survey period. Anglers harvested 591 
of the total reported sport catch at Alaganik River during 1989. 
,Alaganik River supported the largest cutthroat trout fishery of the 
three Cordova area streau surveyed during 1989 accounting for 901 of 
the cutthroat trout catch (Table 9). 

Clear Creek: 

Sockey• salmon were the target species of most anglers fishing Clear 
Creek during the 1989 survey period. Anglers caught an estimated 2,211 
sockeye salllon (CPUR - 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 Vardan compriHd 451 and 531, respectively. 
Anglers harvested approxillately 371 of the total catch reported during 
the 1989 survey. Clear CrHk supported the largest Dolly Varden char 
fishery of the three Cordova area streaaa surveyed during 1989 
accounting for 601 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 &113ler-bour, 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 l, 234 coho annually (Mills 1985-1989) (Appendix Table A3). 
Angler~ harvested approximately 721 of the total catch of all species in 
Eyak River during 1989. 

Objective 14: Eshamy Catch and Harvest 

Catch and harvest rates for sockeye salmon during the 1989 sport fishery 
at Eshamy were l.l and 0.8 sockeye per angler-hour, reapectively (Table 
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th<". Erivironm~ :-,tu~ ~~-ction., A;c::..5!c.R 
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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 (Kills 1985-1988) 
(Appendix Table A4). During 1988, th• estimated aockeye salmon harvest 
was 959 fish (Roth and Delaney 19189) while the estimated harvest was 
1,170 sockeye during 1989 (Table 12).· 

Similar to 1988, anglers released moat of the pink salmon they caught at 
Eshamy during 1989. Estimates of pink salmon catch and harvest rates 
and total catch and harvest war• higher 'during 1989 than in 1988 (Table 
12). Catch and harveat data were also collected on chum salmon at 
Eshamy during 1989 shoving anglen raleaHd essentially all of the 
estimated 297 chum salmon they caught. 

ob1ect1y1 21: cre,i suryey Effort 

Eyak River had the highest eatill&ted effort (4,2~2 angler-hours) of the 
three Cordova area roadside sit•• surveyed during 1989 (Table 13). Most 
of the effort at this site was recorded during August during the peak of 
the coho salmon nm (Appendix Tabla C3). After August, effort in Eyak 
River dropped off substantially ~ to heavy raim and high, turbid 
water condition.a which reduced fishing aucc••• at this site. At Clear 
Creek, most of the angling effort: was recorded from mi4-July through 
Auguat during the peak of the sockeye aal.Jlon return (Appendix Table C2). 
The highHt angler counts on Alaganik River were recorded during late 
Augua t and early September during the peak of the coho salmon run 
(Appendix Tabla Cl). A.a theH thrH roadside fbheri•• were first 
opened to sport fiahing for aal.Jlon beginning in 1989, no comparative 
effort data are available. 

Objective 2b: Esbf!IX Effort 

The angler effort ••till&tad for Eahamy for the 1989 survey period was 
1,504 angler-hours (variance - 10,650; 951'C.I. - 1,302 • 1,706 angler
houra). This estimate is lover than the effort Hti.m.ated for 1988 
(2,572 angl•r•houra; variance - 205,209; 951 C.I. - 1,684 - 3,460 
angler-hour■), however th• methods of estill&ting th••• effort data were 
different between the two aea■ona. Direct compari■ona of these data 
will require th• reanalyzing of the 1988 data uaing the techniques 
outlined for 1989. 

Objective 3: catch Inapection for 011 contamination 

A total of 12,597 fish comprised of salmon, halibut, rockfish, lingcod, 
and cod ware ex.amined for oil contamination during the marine surveys 
(Table 14). No visibly discernable contmination was observed on any of 
the samples inspected. 
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Task 1: Follow-up Questionnaire 

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: Anchora10 LQ1 Book survey 

Information was obtained from ~ight Anchorage area charter aircraft 
operators concerning the charter• they conduc~ed to PWS during 1989. 
Response to this survey vaa low although limited information was 
obtained from all of the charter operators surteyed. Only one of the 
eight operators (12.51) 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 previoua seuons. One operator 
noted that a total of 36 foreign angler• who had chartered fishing trips 
to PWS cancelled their charters or changed their clestinationa to sites 
other than PWS becauae of the information they received about the oil 
spill. 

The primary reason.a given by the operator• for reduced level• of charter 
flights to PWS during 1989 vere: 1) bad weather during the peak of the 
sockeye and coho salmon fishing aeuona, 2) air traffic pattern.a in PWS 
were too congested, and Cout Guard control of the airway• in PWS made 
confirmation of flight clearance difficult, and 3) fishing wu good at 
sites outaida of PWS. Alao, three of th• operator• noted that they were 
busy flying reaearch or support crew• and auppliea or other contract 
work to PWS during 1989. 

Task 3; P0Ux Varden and cutthroat I11 Monitorina 

Two hundred eightHn Dolly Varden char and 117 cutthroat trout were 
counted during the 1989 angler interview• (Table 15). Anglen kept 
5 3 . 71 of the char . and 70. 11 of the trout they caught. No tags or 
adipose fin clip• were observed on any of the harvested char or trout 
inapected. 

Task 4; Rockfish Ag• and Len1tb Data 

Age and length data collected at the marine survey sites for black 
rockfiab, halibut, and lingcod are presented in Appendix Tables El 
through 814. 1987 and 1988 lingcod age and length data collected in 
Seward ara alao preaented for any future comparisona of mean length at 
age and age compoaition. Ag• and length data for the remaining rockfish 
species will ba presented after age• are determined. 
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DISCUSSION 

The goal of this scudy was to provide a timely means by which to assess 
major impacts to the sport fisheries of Prince William Sound, 
Resunection Bay, lower Kenai Peniraula, 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 scudies, 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. 

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 wu l••• than any recorded level of effort dating back 
to 1968. Savard is the only marina port where direct comparisora to 
historic data can preaently ba dona and would ba an important site to 
aasass th• duration of this decline and its resulting economic impact. 
Comparisona to historic dat& are possible at Eahamy, Whittier, and 
Valdez, but the historic data collected at th••• sites will have to be 
reanalyzed using the Htiaation tachniquaa outlined for the 1989 daea 
analysis. Moat Anchorage air charter operators surveyed reported a 
decreuad number of charter flights to PWS compared to previous seasom. 

Nona of the 12,597 fiah axaainad for oil contamination during the marine 
surveys showed· visibly discarnable contamination. However, 
Fish/Shellfish Study No. 17 documented mortality an.d sub,equent 
hydrocarbon contamination of demaraal rock.fish. Species composition of 
the rock.fish sport harvest showed that 311 of th• harvest was comprised 
of demaraal rockf iah species. nia duration of this contuaination and 
the potential human health concarna should continue to be investigated. 

Surveys of the 111&rina sport fisheries in Valdez, Kodiak, Homer, 
Whittier, and Savard should continue during 1990 to maintain the 
sampling of marine specie• harvastad in the reapactive fisheries. In 
addition, effort data for th• Savard boat fisheriH is needed to 
evaluate the 11&gnituda of the impact to th• sport fishery at this site. 
Continued hiatopathological sampling of rock.fish is necessary to 
determine the eztent of contamination. Also, •urveys should continue to 
monitor the 111&rine sport fisheries to compare the percent composition of 
demersal rock.fish in the total rockfish harvest. 
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Taole 1. Parceat. 1peoi-■ ca.po1it.iaa ot t.he roc:ktiah ,port. barve1t. b)' lit.• tor t.h• maria• 1uzv971 , 

1888. 

S11Z"N7 Site 

CS~• Sise) ___________________ , _ _____ .., __________________ _______________________ 

SpeoiH CordaYa Valdes leait.Uu 
(8) (148) C,) 

1z- o.o 0.7 0,0 

Canez ea., za.8 0.0 

lhw.7 0 ,0 1., 0.0 

Qlulllleak 0 .0 l3.0 o.o 

llaak 37 . 5 0.0 o.o 

Qwia 0 .0 o.o 0.0 

Y•~ 0.0 51.:l 100,0 

I 
Peaitio Ooea Pezab 0 . 0 0.0 0,0 

suvuar.,. 0.0 o.o o.o 

Vemiliaa o.o o.o 0.0 

'1'11u 0.0 0,0 o.o 

loc:uaio o.o a.lo 0.0 

100.0 30 . 1 o.o 

o.o ea.a 100.0 

1 S- ot t.hHI tiah M7' brN bem blaak zoaktiah 

This i., a.n ink!-i!l:i or dJ"aft 
docllm~n~ 
aneJt,1,i:.. 

D~t~ p:-e~1~!,1!ir,n, 
•J ·' r: • "' f ,. f • j• ·~" an •1 
, ... .. I-' · ••••~t~u. U 

co~!-.!Sioru ?.r,. sL!hjee1 to ch,w.ge. 
Reader~ ~....-e e ot"·,1;.raied iO coctact 
the Eavi:·onw !! :1 ~: Section. ~c:..o;~ 
D :~pr.r..11'..-; :,1 r1;· 1J ;•,1, t:v.:fo!e ·w'itl~t~. 

a-z r.odiu s .. uc1 TOUL 

(48) (42) (838) (1,087) 

0.0 o.o 0.0 0.1 

o.o o.o 0.2 3.7 

0.0 Zl.81 0.0 2.1 

0 , 0 o.o 1.9 3.2 

75.0 71.4 73.2 81.7 

2.1 0.0 0.8 0.7 

ia.a o.o 21.4 2,.5 

0.0 o.o 0.1 0 , 1 

0.0 o.o 0.8 0.5 

0.0 0.0 0.1 0.1 

0.0 0.0 0.1 0.1 

0.0 0.0 1.8 1.2 

1,.0 100.0 73.5 158 . 8 

2',0 0.0 211., 31.4 
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ra11i. 2. !1tiaated c,tch md harn•t. per boat-trip b7 apeDiu tzaa 830 illt.ern ... 

ill t.he ValdH mad.a• ,port tilhar,', 15 J1111• t.hrouah 17 Septabar, 1988. 

Catch ad IIUTNt. F:r1a 
I.atern..,.. Aaalen 

SpaDiH Cat.ch llarnat. c,ug Vuiaoe lll'IJI Varlmc• . 
S&lJJNt. 137 451 o.,a 0.00753 0.44. 0.00484 

CohG S~ 5,1.50 11,991 3.21 0.283U 3.00 0.21173 

Pillk Salam 3,015 2,237 7.H 3.37110 11.29 0.42404 

IiqSalam 411 37 0.04 0.00010 0.03 0.00010 

Sock_,., Salam 114 a. 0.14 0.00SIO 0.14 0.00580 

Ona Salam 33a 111 1.at 0.3N1S 0.:IZ 0.00283 

lack:Uab 313 244 0.59 0.03311 0.311 0.009113 

Cod/Poll.oak 1, 01111 au o.a 0.03300 0.33 0.01357 

Li.aaaod 1S 1 0.01 0.00003 0.01 0.00002 

Plolmdaz 55 H o.oe o.ooou 0.04 o.ooou 

Swlpi.D 110 1 0.20 0.00414 o.oo 0.00000 

Skata e 1 o.oo 0.00000 0,00 0.00000 

Dol.17 Vudm Qiu 27 23 0.04 0.00017 0.03 0.00011 

Octopu 2 2 0.00 0.00000 o.oo 0.00000 

--------- ------------------------------------------------------
ALL UICDI CXltlIJIID 11,001 ,.sos 14.72 1.12050 e.111 0.2111111 
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table 3. !■tiaated catch 1111d harrut per boat-trip b7 ■pech■ trm 79 iDterri

iD th■ Cordova marina ■port fiah.r7, 24 J1111■ tb.roup 3 S■ptllllb■r, 11189. 

Catch ad Ban.at rrca 
Izlterri....t Aql■ra 

Speoi■a Catch llarreat C1'tJI Vui■ac■ lll'UI Vuianc■ 

11&1.ilNt 107 73 1.48 0.00801 1.00 0.00578 

CaboS■i- 41 u 0.40 0,01783 0.40 0.01783 

Pizlk S■i- 14 10 0.10 0 . 00714 0.05 O.OOZ01 

Backtiab 18 u 0.57 0.00044 0.211 0.00032 

Cod/l'ollock ,o 7 0.40 0.0021, 0.08 0.000,1 

I.uiaood 2 1 0.01 0.00002 0.00 0.00001 

11.ollader 13 0 0.10 0.00 0.00000 

Solll.pill 5 0 0,01 0.00018 o.oo 0.00000 

---------------------------------------------··-----------------------------
ALL SPICIII CtltlDIID 2.50 144 3.75 0.03177 1.14 0.02381 
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Tabl• • . !at1-t.d oatdl ■ad b&"11at s,.r boat-trip ~ ap.oiH tom 3118 illtaffi

ui t.ha tocu.ak marill• a-port Uabar,, a July tbrou&b 17 Saptabar, UH. 

Catob ■ad I-at rrm 

Izitarvi....S Allal•H 

SpeoiH Catala laneat. C1US Vuimoe UUI Vuimoe 

11&1ilNt 1♦4 51.5 1.17 0.01324 1.10 0.00803 

eotio s~ 115 157 0.110 o.oao11 0.55 0.00857 

Pillk Salam 103 5a o • .,., 0.00030 0.04 o.oooa1 

UqS~ 1 l o.oo 0.00000 0.00 0.00000 

Soot.,.. s..i- 111 11 o.zo 0.00007 0.20 0.00007 

lookfiala 3SS 111 o.a.s 0.00311 o.o, 0.00058 

Cod/l'allook 40 u 0.11 0.00505 0.04 0.0001a 

Liqood 40 10 0.01 o.ooooa 0.00 0.00000 

11.olmdu 7:1 31 0.14 0.00130 0 . 01 0.000:11 

Soul.pin ,as 2 1.11 o.oa111 0.01 0.00001 

Skate 13 0 0.01 0.00011 o. oo 0 .00000 

Ra1=- T111Nt. 1 1 0. 01 0 . 00001 0.01 0.00001 

Cut.throat. TZOd 27 27 0,04 0.00070 0.04 0.00070 

Dolly Vudal C21ar u 111 0.18 o.ooou 0,02 o.ooou 

-·------- -·-----------·--·---·----------------------------------------------
ALL sncm CICIIIIIID a,aoe 1,005 5.00 O.U114 2.15 0.02705 

'T't.. : c; • 
.l ~ 15 an iuto:"·:·i!r; or drae. 
dr,-"'IJ• .... .a:·1: n.. .... p•& r r.· · ~ ~- ~ - 1.r.h.. . 1 -=~e . ~ !K•n, 
an, iv~.i.e;, i.t ;:cp!'~!U;dL arJd 
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R~~ik rs r...re e.nr.· ,1.::-u~cd to co.r:tact 
tr.<'. Envi :·on:~i~ .:rnr~ :'-C'<"'iio ... A ~t~-;:.::ii 
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Tal:lle 5. !1tl.mated c1tcb mid b&r9fft per boat-trip ~ 1peoi1■ frca 2U iDtez·n

iD th• Wbitti1r mariD• ■port ti1bar,-, l July tbrouab 21 Alquat, 1919. 

C1toll mid S-1t rrca 
IDt~-.t ADal,en 

SpeciH Catcb BU99■t C1'W Vad•o• IIPUZ Varimca 

BalilNt 1'1 u, 0.41 0.02307 0.47 0.02307 

Cello sai- 220 218 1.31 0.0,332 1.30 0.0533, 

Pint Saia- 121 578 3.11 0,34550 2.14 0.01500 

nna sai- I e 0,01 0,002'4 o.oe 0.002,4 

Soot_,.• Salam 213 213 0.13 0,01131 0.13 0.01131 

Qia Salam ., 20 0.24 0.00411 0.11 0.00241 

laottiab 71 79 0.14 0.001,1 0,14 0.001,a 

Cod/Pollock 1711 17 0.'2 0.01371 0.02 0.00011 

PloaDdv aa 2' 0,04 0,00047 0.03 0,00047 

Swlpill 43 ' 0,08 0,00071 0.00 0.00002 

Dolly VU'd• Cbar 31 22 0.15 0.00851 0.15 0.001155 

--------------------------------------------------------------------
ALL sncID CCltlDIID 1,181 1,374 7,50 0.23173 5.711 0.23713 

T.1is i.<i ~n i::1k:·i!1 , <d drat.. 
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?able II. !■t.iaated oatch 1111d hu,,-■t per boat-trip J:,y ■peoiH fzca 1,313 i11t•ffi-

111 t.h• Beau ma;ill• ■port U■her,, 2 Jul7 t.hzouah 17 Septaaber, 111811. 

Catch ad lan.■t P:rca 

Illt■nitlNCl Allalu:■ 

Specie■ Cat.oh Bazon■t C!US Vuiace llPUI Vuiac• 

lal.ilNt 2•.1•• U,222 111.01 0.211117 1.211 0.011075 

Coho sa.i- 132 w o.u 0,001711 0,13 ll.00131 

PUik sai- 2111 172 0.11 0.00011 0.011 o.ooou 

Eill&Sai- II II 0,00 0.00000 o.oo 0.00000 

Soat.,.. sai- 4211 377 0.7S 0,02715 0.11• 0.02335 

11.ocktiab 287 lU o.u 0,00UI 0,01 0.00030 

Cod/hUoak . 3,750 1115 2 •• , 0.03103 0.50 0.0012• 

Lill&cod SI 31 0.011 0.00151 o.os 0.00UII 

Pl.ouDdu 3•• u 0.11 0.00077 0.04 0.00007 

Scnalp.ua 2,1111 137 1.,. o .. ouss 0.05 o.ooou 

st■h 127 5 0.01 0.00017 0.00 0.00000 

DoU,. Varel• ~ • a o.oo 0.00000 0.00 0.00000 

Oct.opu u I 0.01 0.00003 0.01 0.00001 

-------------------------------------------------------------------------•------------
ALL Sl'ICIJIII CXMIXIP 33,231 14,2211 21.77 O.US74 11.111 0.10321 
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Table 7. Estimates of effort and harvest by fishery for the Seward marine 
sport fishery, 1989. 

Effort1 
I Change 

Fishery from 1988 Harvest 

Chinook Salmon Beach Fishery 6;963 -361 826 

CohC? Salmon Beach Fishery 8,614 -491 2,555 

Coho Salmon Boat Fishery 5,022 -251 14,861 

Halibut Boat F1shery2 5,022 -251 2,117 

Lingcod Boat Fishery2 5,022 -251 3,546 

Rockfish Boat Fishary2 5,022 -251 10,072 

1 Effort for beach fisheries is in mmber 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 u the period prior to 
l July was not sampled during 1988. 

3 Rockfish harvest wu not estiaated during 1988. 

[>:..tr prf•.ser.~,.ir,n., 
1·1· ' r1·--.- .,. ,. r' ~r: •..a•n ·1 

I Change 
from 1988 

-381 

-461 

+511 

·. -451 

+211 

N/A3 

•"'. !·"· _, .,, .h .. ; l. Q.I U 

co::i.e!1.l!aons a.:-,: ~u~,;ect t0 cbm-lgt. 
R~:i..:len: :.re enc: ,,.:.·uged to cor; r.act 
t.r: c E:rv:rnnl!'!CJtu.:: $,t-("'i10r-.. A :~ '.( i-1. 
f;:•p:'-rtr:,r..r" r 11;· i . .:n1; t.1t fr•1 ~ 0,in!·· 
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Table 8. Sport effort statistics for the Seward 
marine sport boat fisheries, 1968-1989. 

Boat Standard 
Year Tripe Error 951 Confidence Interval 

1968 8,518 89.3 
1969 7,717 160.6 
1970 8,921 133.9 
1971 8,041 110.8 
1972 9,297 183.1 
1973 7,730 117.6 
1974 7,520 141.3 
1975 5,351 108.1 
1976 5,953 87.7 
1977 7,113 131.6 
1978 6,280 124.0 
1979 7,163 151.0 
1980 7,657 191.4 
1981 6,682 134.4 
1982 7,948 164.5 
1983 8,479 139.9 
1984 6,996 128.7 
1985 6,848 209.6 
1986 6,319 274.7 
1987 7,661 352.4 
1988 6,654 227.5 
1989 5,022 123.0 

Thi! 1~ 12.n i,11~ :·i!'!:: c: r d1iilf, 
d(,Cl.l t!l:"n~ r~.~ i: prcser.~tk ,,., . . . . 
E.!l!'J \'~.!.S , lJ ;t( ,· f.l:°'.: ~H,un. ar. il 
cor...;.!Ll!".lo~ ~m: sut-,;e.ct to ~h,m.g~. 
R~-~.:kr!: Me enr.·,,: :-, t-e~5 w cor.: ~a~ 
ti;~. F:iv-: rr,nmr.Jta.i St-..:--rio,~ A:c::;:r.:~. 
I>·v~, ... rtrr,~r,1 <i;· i .:: "1( 1_)(:fo1 c •,;; .mg,. 

8,343 8;693 
7,402 ~.032 
8,659 9,183 
7,824 8,258 
8,938 9,656 
7,500 7,960 
7,243 7,797 
5,139 5,563 
5,781 6,125 
6,855 7,371 
6,037 6,523 
6,867 7,459 
7,282 8,032 
6,419 6,945 
7,626 8,270 
8,205 8,753 
6,744 7,248 
6,437 7,259 
5,781 6,857 
6,970 8,352 
6,208 7,100 
4,781 5,263 
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Tabla 9. BaUaat•• of •port catch and banHt rat•• (flab per ..,.1ar-bour), total catch (flab kept plua flab raleHad), and toul barvan (fl1b kept 

on11') of aocu,.a, coho, alMI plllk H1-1 Doll,. Yardan1 alMI cutthroat trout l.n Alqanlk Rlvar, 24 Juna tbroup 30 Sept...,ar, 11189. 

Spaclae 

Socu,.• s.i-

Cobo .. ,._ 

Pl.Dk S.S.-

Doll1' Varden 

Cutthroat Tr-t 

Catch 

Rata Varl- ISi C.I . Total Varlanoa 151 c.i. 

0.01 0.0001 (0.01)- 0.03 30 UI (10)- 70 

1.13 0.0251 0.12 - 1.u 2,556 101,147 1,I01 - 3,203 

0.04 0.0011 (O.OZ)- 0.10 72 3,110 

0.07 0.0005 o.oz - 0.12 111 3,004 

0.11 I.IOll 0.10 - O.H ... U,U1 

This i5 an ht~:~·b·: or d1 ,;.1~. 
docmnenL O::.~c. prf:;<;er.:<i•k•i\ 
amt.iy~i.'i, iJ;:.r.- rpr !:.~<,t i0 r1. ancJ 
conc!usion~ ~re sut);u1 w chang~. 
Rf"!,a.dl!rs t\re enC',•; :-ttr-ed to ,·or:::tacr 
the Envfronmi::.:m ,! ~~11.io;., A ;,.;.; '.•_;,_ 
D ( • ~ ' ' -:-·.p:,r..m~;:i: 11 , , .:l....,,. :.,<:11), c ~illng_ 

(Jl)- 115 

10 - 214 

256 - 611 

Barvaat 

Rate YarlMM>• 951 C.I . Total Varlanc• 951 C. I . 

0.01 0.0001 (0.01)- 0.03 30 u, (10)- 70 

0.66 o.ou1 0.43 - O.lt 1,697 14,43S 1,199 - 2,195 

o.oa 0.0004 (0.02)- o.o, 36 1,,01 C,5)- 101 

o.o, 0.00oz 0.00 - 0.06 79 1,742 (3)- 161 

0.10 o.oou o.os - 0.11 211 1,139 11 - 455 
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Tabla 10. S■tlaata■ of ■poR eetch and banaat rat•• (flab par ..,.1ar-baur), total oaicb (flab kept plu■ flab ralaaaad), and total barva■t (flab kept 

onl7) of aocu7a and cobo ••1-, Doll7 Vardac, ao4 cutthroat trout lD Claar Creak, 21 June tbrouab 17 5aptaabar, 1989. 

&peclaa 

Socl<aF• la1-

Calio 5a1-

Dou,. Yard-

Cutthroat trout 

Catch 

Rate Yari-a 151 C.I . Total Yarl- ISi C. I . 

1.21 0.1060 0.64 - 1.12 2,211 1,SH,01 

0.2s o.ou, o.oo - 0.46 "' 
0.23 0.0031 0.11 - 0.35 751 

o.o, 0.0009 (0 .0J)- 0.01 H 

i,,1i_s is an int;:• rim .or draft 
docn1!lent. Dr.ta presert.arior; 
an.elysis, ir,te.r::,re t'.; tion. and 
conclusions ar~ su~ject ~o ch.1.nge. 
R~:?Je~ arc e,1t.'!ll1r~cd to ~m:,act 
v.½~ F avfrm:~::,~~::ta i ~>e<~i-:·m. A.:a"ka 
9, ... N;.r-:r:ne;:;~ c·~· r .;~.'..\' /:-.:-fore cil..ir.g. 

101,ou 

105,746 

.,. 

(97)- •• u, 

ll - 1,261 

lll - 1,JH 

(25)- 75 

Barva■t 

Rate Yarlanca ISi C.I. Total Yarlanca 951 C. I . 

0.20 0.011, (0.07)- 0.47 ' 785 26',2'9 (220- 1, 79' 

0 . 01 0.0009 0 . 02 - o.u 255 1,372 76 - u, 

0.16 0 . 0017 0 . 08 - 0.2, 397 61,590 (116)- 1,272 

o .oo 0.0000 0.00 - 0 . 00 0 0 0 - 0 

• 
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Tabla 11. B■tlaata■ of aport catch and harvaet ratae (fleh per analar-bour), total catch (fleh kept plue flab r•l-•ad), and tatal har,,a ■ t (fl ■h kept 

-ly) af ■acbya, cabo, and plnk ■a1-1 Dally YardaA1 aud cutthroat traut 1n BTalr. Rl-r, 24 J\1118 throuah 30 Septa.bar, 1989. 

Catch 

Speoloa bto Yorl-• t51 C.I. Total YarlUM1a t51 C.I . 

Sac:keyo So1aoa. 0 . 00 0.0000 0.00 - o.oo 5 

Caho Sa1- 0.34 0.0041 0 . 20 - 0 . 41 2,lU 

Plnk &■1- 0 . 02 0.0000 0.01 - 0.03 105 

Dolly Yarclaa 0.05 0.0003 0.02 - 0.01 32" 

Cutthr-t lrOllt 0 .01 0.0000 0.00 - 0.02 21 

T!ris 1..s aa interim o; <lraft 
d,x, u~ent.. o~:,i,1 pr~sem;c! :on, 
a.--:.e h_::;i_:;:, ime.f •)re '.3 ri ,, 11. a.mi 
t.·Qn~iu.c;fop_c;; ar~- sr.1/--ject (O ch.:inge. 
Rl'·~~1t~r~ ~:e e,1,':t111r~¥cd U; cn,:tact 
,f:"'. f.::1vfror,.!T.'~ ::r~n ~;.~(~ior\ A:~s;.;2. 
!_·; .· ; ,::.~;-,,e ,:-; : ,, ~ r .;:.w t·t:"~Prc:: citing. 

" (5)- u 

216,270 1,203 - 3,025 

401 66 - u-
11,Ut n - n• 

lH 2 - ,. 

Ba~•t 

lata Yarlaaco t51 C.I. Total Yarlanc• 151 C.I. 

0.00 0.0000 0.00 - 0.00 5 25 (5)- u 

0.21 0.0040 0.17 - 0 . "2 1,166 171,404 1,0]6 - 2,696 

0.01 0.0001 0.01 - 0.01 66 29 56 - 76 

0.01 0.0000 0.00 - 0.02 60 110 6 - lU 

0.01 0.0000 0.00 - 0.02 12 61 (3) - 27 



)lo. 
n 
m 
\.i 
0 
0 
a, 
,0 ..., 
~ 

~ 

Tabla 12. &■tlaatae of ■port catch Uld barn■t rat•• (flab per analar-bollr), total aatob (flab upt plw, fl•b ral••••4>, Uld total barwaat (fl•b kept 

only) of •ockaya, pl.mt, Uld cb&a ■a1- at••~• 11 July tbrouab 4 S.pt..a..r, ltlt. 

Catch 

Spoolo■ Bate Yari- ,SI c.1. Total Yarl- 151 C.I. 

Sockayo la1- 1.01 0.0JJ5 0 . 72 - l.4S 1,624 IJ,216 1,026 - 2,222 

Pl.mt Salaoa 

Cbua S.1-

0 ... 0.0116 0.61 - 1 . 15 124 4J,III SOS - l,J25 

0.11 0.0007 0.14 - 0.24 211 2,sso 202 - s12 

Tiii,; is an interim o; tlr:~.ft 
docnment. n~ua pr!":se:-if ~tiPi:. 
aneiysi:.:. ir1te:r..,retati,,,1. 1;_;-.J . ' 

conchi.c;ior.s i:'t~ s-ohJe::! w ch .. ;r•:;e. 
R~-~de~ 3rc cn .. ~(mra~c-:! t•".l o ,-n r2 .::: 
t.t,.~ Ei!'riit>.~:): ~::t :.c~ ::C(-)o:, .. ~::-t,.:;.? 
r,, .. , .. ,... .... , .. -~ ,.( s ... .. i•.,• •ci • ., •• ,: . , ., 
, • • ., .._, ... ,,.: '"- • lit ,, •'" """" ! . •\ • ~ ... . .. .. 1 ,~ , 

Barnet 

..t• Yarl- 151 C.I. Total Yarlaaca 151 C.I. 

0.71 0.0050 0.65,- 0.IJ 1,170 22,199 ,1, - 1,467 

0.JI 0.0001 0.SJ - 0.44 194 1,650 114 - 274 

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 

Alaganik River 

Clear Creek 

Eyak River 

Effort 

1,995 

2,328 

4,232 

Variance 951 C.I. 

31,524 1,647 - 2,343 

95,725 1,722 - 2,934 

154,499 3,~62 • 5,002 
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-------------- --·------ ------

Table 14. Number of fish examined for oil contamination by survey 
area, 1989. 

Location Halibut: Salmon Rock.fish Lingcod Cod 

Homer 1,020 64 53 30 81 

Kodiak 210 336 45 4 0 

Cordova 105 59 8 l l 

Whitt:i■r 0 52 • 5 0 0 

Valdez 418 7,935 218 0 313 

Seward 350 12 831 446 0 

---------- ----------------------- -- ----·----------------------------- -
Total - All S1t:H 2,103 8,4,8 1,160 481 395 

This a; an i11t-:·~·i!r: or draft 
cl K"l1me~7- D :.!~ pre!.c1~~!ion, 
~~P..l•,~is, ;J •' r: .... r ,H • 1 ·1·'n. and • •, • ;.' . ,.,.L,D.,. V 
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Re.:.i.jcn: ::i·e cnc,,1;~ated h) cor..~a.ct 
tr.~ E.1'-irnnrr!•::1r.'l) :::e .1.ion_ ~d...1i¥ta 

I> ·.11~._,.,._1~·. r. :1 nf r .:~·,., ,.,:·:hit'. ,-1·t:,," 

ACE 30089713 

~ - .. ,""'~ · 



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 

Alag#1%1ik 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 S1tea 218 117 117 82 

This i~ ~n i:)k:·i!L or drafi. 
oocm~,~;!'.. D ,.tt pre:sen~•iOi'1, 
ane;y~.:..:;, i.-1 ;, f , i:: r:~t" t,on. ~.md 
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