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ABSTRACT

During 1997 the first phase of the Nez Perce Tribe White Sturgeon Project was completed
and the second phase was initiated. During Phase | the Upper Shake River White Sturgeon
Biological Assessment was completed, successfully: 1) compiling regional white sturgeon
management objectives, and 2) identifying potential mitigation actions needed to rebuild the white
sturgeon population in the Snake River between Hells Canyon and Lower Granitedams. Risksand
uncertainties associ ated with implementation of these potential mitigative actions could not befully
assessed because critical information concerning the status of the population and their habitat
regquirementswereunknown. Thebiological risk assessment identified thefundamental information
concerning the white sturgeon population that is needed to fully evaluate the effectiveness of
alternative mitigative strategies. Accordingly, amulti-year research plan was developed to collect
specific biological and environmental data needed to assess the health and status of the population
and characterize habitat used for spawning and rearing. In addition, in 1997 Phase Il of the project
was initiated. White sturgeon were captured, marked, and population data were collected between
Lower Granite Dam and the mouth of the Salmon River. During 1997, 316 white sturgeon were
captured in the Snake River. Of these, 298 were marked. Differencesin the fork length frequency
distributions of the white sturgeon were not affected by collection method. No significant
differencesin length frequency distributionsof sturgeon captured in Lower Granite Reservoir and
the mid- and upper free-flowing reaches of the Snake River were detected. The length frequency
distribution indicated that white sturgeon between 92 and 183 cm are prevalent in the reaches of the
Snake River that were sampled. However, white sturgeon >183 have not changed markedly since
1970. | would speculate that some factor other than past over-fishing practices is limiting the
recruitment of white sturgeon into larger size classes (>183 cm). Habitat, food resources, and
migration have been severely altered by the impoundment of the Snake River and it appearsthat the
recruitment of young may not be severely affected asrecruitment of fishinto size classes> 183 cm.



INTRODUCTION

Development of the ColumbiaRiver Basin hydroel ectric system has created impoundments
that have altered the habitat and movement of white sturgeon (Acipenser transmontanus) and their
principal food resourcesin the Lower Snake River between Hells Canyon and Lower Granite dams.
Asaresult, it is hypothesized that: 1) natural production of white sturgeon is less than what it was
before construction and operation of the hydropower system, 2) white sturgeon rearing habitat in
many areas is underseeded because of the reduction in spawning habitat caused by the hydropower
system construction and operations, 3) white sturgeon production can be significantly enhanced by
some combination of spawning and rearing habitat restoration, and/or supplementation, and 4)
naturally spawning white sturgeon populations can be preserved and optimum rates of production
can be restored while concurrently maintaining conservative tribal and recreational fishing
opportunities(CBFWA 1997). However, additional dataare needed tofully assessthese hypotheses
and develop a strategy to restore the Snake River white sturgeon population between Hells Canyon
and Lower Granite dams.

Traditionally, the Nez Perce People harvested Snake River white sturgeon for subsistence
purposes. However, subsistence fishing has been severely limited as a result of low sturgeon
numbers between Hells Canyon and L ower Granite dams. The objective of thisproject istoidentify
meansto restore and rebuild the Snake River white sturgeon popul ation between Hells Canyon and
L ower Granite damscapabl e of supporting asustai nable annual subsistence harvest of whitesturgeon
equivalent to 5 kg/halyr (CBFWA 1997). If the population has not changed dramatically over the
last 23-28 years since the completion of Lower Granite Damin 1975, and the closure of catch-and-
keep fishing in 1970, implementation of scientifically sound mitigative strategies would be needed
to realize the harvest objective.

Theinitial Phase | biological risk assessment was completed during 1997. This biological
risk assessment identified: 1) potential mitigative actions to meet the project objective, and 2) data
needs to fully assess the risks associated with applied actions. A plan to collect needed data
identified by the biological risk assessment was also developed. Phasell, the data collection phase



of the project, was also initiated in 1997. White sturgeon were captured, marked, and population
data were collected between Lower Granite Dam and the mouth of the Salmon River.

Based on data collected during Phase Il an adaptative management plan will be devel oped.
The adaptative management plan will 1) fully assess the risks and uncertainties associated with
potential mitigative actions identified by the BRAT using biological data collected, 2) make
recommendations to implement alternative mitigative actions designed to restore and rebuild the
white sturgeon population to obtain a sustainable annual tribal subsistence harvest of 5 kg/halyr
(CBFWA 1997), and 3) devel op an adaptive plan for theimplementation, eval uation and monitoring
of effects of applied mitigation action on the Snake River white sturgeon population between Hells
Canyon and Lower Granite dams.

The objectives of thisreport are to: 1) provide a brief summary of the results of the Phase
| biological risk assessment, 2) outline the multi-year study plan, and 3) present preliminary results
from 1997 Phasell datacollection. A moredetailed summary of the biological assessment can also
be found in (Hoefs in press). Both the Upper Shake River White Surgeon Biological Risk
Assessment (Carmichael et al.1997) and the Nez Perce White Sturgeon Multi-Y ear Research Plan
(Hoefs 1997) are available through the Nez Perce Tribe Department of Fisheries Resources

Management and the Bonneville Power Administration.

COMPLETION OF PHASE |

In 1996, a Biological Risk Assessment Team (BRAT) was assembled to develop a risk
assessment for white sturgeon in the Snake River between Hells Canyon and Lower Granite dams.
BRAT participants included awide range of professionals from avariety of federal, state, private,
and tribal agenciesthat were knowledgeable and concerned about white sturgeon ecol ogy, the Snake
River system, and regional ecological issues. In 1997, the resulting Upper Shake River White
Surgeon Biological Assessment documented: 1) regiona white sturgeon resource objectives, and
2) potential mitigative actions that could be used to achieve regional objectives.

Regional white sturgeon resource objectives primarily addressed the preservation and/or
restoration of the integrity (health, persistence, genetic diversity) of the white sturgeon population
in the Snake River and the reestablishment of tribal and non-tribal harvest. The BRAT also



identified awide variety of potential mitigative actions that could achieve these objectives. These
actions included: 1) restoration and supplementation of sturgeon food resources, 2) alteration of
flows from Hells Canyon Dam, 3) reduction of contaminants in Lower Granite Reservoir, 4)
identification and reduction of impacts of the catch-and-rel ease fishery, 5) supplementation, and 6)
permanent drawdown of Lower Granite Reservoir. These potential mitigative actions correspond
with management strategies identified by the Resident Fish Managers of the Columbia Basin Fish
and Wildlife Authority for white sturgeon in the Lower Snake Subregion relative to restoring a
sustainable annual harvest or use equivalent of 5 kg/halyr (CBFWA 1997).

Therisksassociated with theimplementation of these potential actions, aswell asano action
aternative, were analyzed by the BRAT using the risk assessment process described by Lestelle et
al. (1996). However, theBRAT wasnot ableto fully assesstherisksand effectiveness of individual
mitigative actions because of lack of basic information concerning the white sturgeon in the Snake
River between Hells Canyon and Lower Granitedams. General informational needswereidentified
aswell asspecific environmental and ecological information needed to fully assess theeffectiveness
of potential mitigative actions (Table 1). Table 1 indicates that little information exists regarding
the ecology or current status of white sturgeon popul ation in the Hells Canyon-L ower Granitereach.
Without this information, there are critical uncertainties concerning rearing and spawning habitat,
how rearing and spawning habitat is affected by hydropower, whether the population is currently at
equilibrium or if the system isat carrying capacity, and how population dynamics of white sturgeon
have been affected by isolation. Thislack of information prevents afull assessment of the need for
supplementation, alterationsin hydropower operations, habitat restoration, and restoration of natural
food resources. A rigorous evaluation of the effects of the no action alternative is also not possible

without additional information.

PHASE Il PLANNING
In 1997, a multi-year research plan was developed pursuant to the BRAT report (Hoefs
1997). Thisresearch will alow 1) identification and assessment of mitigative actions designed to
restore, protect and enhance the sturgeon popul ation between HellsCanyon and L ower Granitedams,

and 2) establish abaseline database on popul ation and habitat conditionsto assist in monitoring and



evaluating the effectiveness of applied mitigative actions. Table 2 outlines specific tasks for data

collection during Phasell.

Table 1. Information needs identified by the BRAT considered fundamental to evaluating the

effectivenessand need for mitigation actionsin restoring thewhite sturgeon population inthe Snake

River between Hells Canyon and Lower Granite dams.

1. Thehedth and status of white sturgeon population;

a

o

- o a o

5 @«

B

abundance estimates throughout entire reach,

density by habitat type and reach,

age specific growth rates (Ilength and weight) by sex,

sex ratios by age,

age specific fecundity (either from this stock or surrogate stock),

age at maturity for females,

spawning periodicity for females,

total mortality by age,

physiological measures of health-developmental conditions factors, and
food habitats.

2. The specific life history attributes of the population;

a

b.

C.

d.

spawning locations and timing,
egg and larvae distribution patterns,
young-of-the-year movement and rearing patterns, and

adult movement and rearing patterns.

3. Thedegree and effect of entrainment and recruitment from upstream on the population;

a

b.

magnitude by life stage, and

timing.

4. The effects of contaminants on the population.

Thegenetic characterization of the popul ation and acomparison with other Columbiabasin stocks.

6. Theeffect of the catch-and-release fishery on the population.




Table 2. Proposed Phase Il research tasks designed to collect information to fully assessthe risk

and effectiveness associated with potential management actions.

Collect biological and environmental dataidentified by the Upper Shake River White Sturgeon Biological Risk
Assessment that will allow identification and assessment of mitigative actions designed to restore, protect and
enhance the sturgeon popul ation between Hells Canyon and L ower Granite dams and will establish abaseline on

which to assess effectiveness of applied mitigative actions.

Task 1 Assessthe health and status of the Snake River white sturgeon population between Hells Canyon and Lower

Granite Dams.

Task 1.1 Estimate white sturgeon abundance throughout entire reach and determine if there has been any
marked change in abundance or age structure of the population over the last 25 years.

Task 1.2 Determine distribution/movements of fish, abundance of various age classes of white sturgeon per
reach throughout the system and determine what environmental factors (vel ocity, flow, temperature,
substrate) may affect distribution.

Task 1.3 Collect life history data for subadult and adult white sturgeon to model population dynamics.

Task 2 Define habitat used for spawning and rearing of white sturgeon in the Snake River between Lower Granite
and Hells Canyon Dams.
Task 2.1 Define habitat used for spawning. Identify environmental conditions associated with spawning:
document timing, duration, location and environmental conditions.
Task 2.2 Identify distributions of larvae and young of the year throughout the area and identify associated
environmental factors that define ‘nursery’ habitat.

Task 2.3 Identify rearing habitat for juvenile and adult white sturgeons.

Task 3  Develop plans to address other informational needs identified by BRAT not covered by the tasks listed

above.




PRELIMINARY PHASE Il DATA

The primary objective of sampling in 1997 was to capture and mark white sturgeon using a
stratified random design between Lower Granite Reservoir and the mouth of the Salmon River to
estimate popul ation structure, distribution and size.

Methods

White sturgeon were captured in the Snake River between Lower Granite Dam (River
Kilometers, Rkm 174) to mouth of the Salmon River (Rkm 303). The Snake River between Lower
Granite Reservoir and the mouth of the Snake River was divided into 8 sampling reaches (Table 3).
Reaches were 14 to 18 Rkm in length.

Generaly, one randomly selected reach was sampled weekly from August through November
(Table 3). Two randomly selected reaches were sampled weekly in December. Areas of high
densitiesweresampled at agreater intensity than those areaswith lower densitiesof fish. Previously
identified areas of low sturgeon densities included the two lower reaches within Lower Granite
Reservoir (Lepla1994). These sections were combined, thus reducing the sampling effort in the
lower reachesin Lower Granite Reservoir by 50 percent.

Sampling sitesfor setlinesand netsand hook-and-linefishing were al so randomized within each
reach. Each 0.5 kilometer of the stream reach was considered apotential sampling site. Ten sample
siteswere randomly chosen within a reach, and sampled with either nets, setlines or hook-and-line,
depending on flow characteristics. Sampling sites were not stratified by habitat characteristics
(depth, velocity, substrate type), thus catches were unbiased by habitat conditions to which white
sturgeon may or may not be responding.

Concurrent with the work being done by NPT, Idaho Power Company (IPC) is assessing the
status and habitat use of white sturgeon in the Hells Canyon Reach of the Snake River (Rkm 303 to
Rkm 462)(IPC 1996). Because of the similarity in objectives and tasks, NPT and IPC are pursuing
aformal agreement for datasharing. Pursuant to such an agreement, our work focuses on the Snake
River below the mouth of the Salmon River (Rkm 303). Thus, our 1997 randomized sampling
conducted for population estimations did not include the Snake River above the mouth of the

Salmon River.



Table 3. Study reaches and dates sampling on Snake River.

River Km Length
Reach Location Lower Upper (Km) Weekssampled
1 L. Granite Dam - Blyton Landing 174 190.5 165 8/4,9/15, 12/8
2. Blyton Landing - Steptoe Canyon 190.5 207 165 8/4,9/15, 12/8
3. Steptoe Canyon - Clearwater River 207 224 17 8/11, 9/22, 12/8
4, Clearwater River - Tenmile Rapids 224 240 16 8/25, 10/20, 12/15
5. Tenmile Rapids - Buffalo Eddy 240 256 16 8/25, 11/17,
12/15
6. Buffalo Eddy - Grand Ronde River 256 271 15 9/8, 11/3, 12/15
7. Grande Ronde River- Cache Creek 271 285 14 9/8, 10/27, 12/1
8. Cache Creek - Salmon River 285 303 18 8/18, 9/29, 12/1

The Clearwater River was sampled theweek of October 7" using both setlines and hook-and-
line. Areaswhere white sturgeon have been reported in the Clearwater River were targeted instead
of applying a randomized sampling design because the number of white sturgeon reported in the
Clearwater River ishistorically low. Theprimary objective of sampling inthe Clearwater River was

to document the current distribution of white sturgeon, not to conduct a population estimate.
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Nets, setlines and hook-and-line sampling were used to estimate the size and structure of the
white sturgeon population. Sampling with netswaslimited to Lower Granite Reservoir whereflow
velocitieswere lower than in the other reaches. Nets used were rigged with lead-lines and anchors
that held nets on the bottom of the channel. Nets were generally set for 24 hour periods. Net set
time was recorded and catch per hour was cal cul ated based on use of an average net of 334 m?. Net
mesh sizes varied from approximately 10 to 25 cm (stretched on diagonal). Mesh sizes were
randomly assigned and mesh size bias will be evaluated in the future.

Setlines and hook-and-line sampling were used in the Snake River reaches above the
confluence of the Clearwater River (RKm 224) because flows were too swift for anchored nets.
Setlines consisted of 30 m of anchored bottom-line with ten gangen lines attached by snaps
approximately every 3 m (as described by Lepla 1994, Apperson and Anders 1990). Gangen were
rigged with circle hooks to reduce potential hooking injury. A combination of ten 14/0, and 12/0
galvanized barbed circle hooks were used on each line. Pickled squid, lamprey, and salmon were
used as bait. Catch bias associated with hook size and bait type will be assessed in the future.
Setlines were checked twice a day and empty hooks rebaited. Set hours were recorded and catch-
per hour calculated was based on the hours aline with ten hooks was fished.

Hook-and-line sampling wasal so conducted. Hook-and-linewasused primarily inthe upper
reaches of the Snake River to supplement setline sampling and when water conditions prevented use
of setlines. Sixty pound or greater test Dacron line with either barbless‘*J hooks or barbless circle
hooksof varying size (8/0to 12/0) wereused. A variety of bait types(e.g., lamprey, salmon, pickled
squid) were also used. Bias associated with bait type, hook sizes and individual fishers will be
assessed as data become available.

All white sturgeon captured were processed aboard the collection boat, or at the site of
collection near the shore. White sturgeon brought aboard the boat were placed in avinyl stretcher
or large PV Ctrough, and their gillsflushed with river water while being processed. After fish were
processed they were released at their location of capture.

Fish captured were checked for previous marks and tags (tag scars, fin marks, scute marks,
and missing barbels, and tags). New captures were tagged using afloy tag below the dorsal fin on
theleft side, and with apassive integrated transponder (PIT) tag injected near the armor of the head
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on the left side. Total and fork length (cm), girth (cm), and weight (0.1 kg) of the fish were
measured and recorded.

Paired samplesof fork length and weight wereregressed for fish caught throughout the study
area. Fregquency distributions (fork length) were compared for fish captured in Lower Granite
Reservoir (including reaches 1,2 and 3), amid-Snake River reach (including reaches 3, 4, and 5) and
upper-Snake River reach (6,7, and 8). Frequency distributionswere also compared for fish captured
using setlines, nets and hook-and-line. Comparisons were made using anaysis of variance
(ANOVA; Zar 1974, Soka and Rolf 1981). Log transformations were used to normalize the data
for the ANOVA analysis (GLM; SAS 1988).

Results

Distribution of white sturgeon in the Salmon River

During 1997, 316 white sturgeon were captured in the Snake River (Appendix A). Of these,
298 were marked. Two of the fish captured were < 38 cm and were not marked and the other 18
were recaptures. The mgority of the white sturgeon were captured using setlines, however, hook-
and-line sampling produced the most fish per unit effort (Table 4). Sampling with nets yielded
approximately 0.05 fish per hour, whereas approximately 0.03 and 0.11 fish per hour were collected
with setlines and hook-and-line, respectively.

White sturgeon captured with setlinesin the Snake River between Lower Granite Reservoir
and the mouth of the Salmon River ranged from 60 to 249 cm long (fork length) and averaged 98
cm. Fish captured by net ranged from 34 to 160 cmand averaged 91 cm. Using hook-and-line, fish
captured ranged from 44 to 211 cm and also averaged 91 cm (Figure 1). Fork length frequency
distributions of white sturgeon captured using setlines, nets, and hook-and-line did not significantly
differ (F=1.88, p= 0.1545, df , 55)).

In Lower Granite Reservoir white sturgeon ranged from 39.5 to 200 cm long and averaged
96 cm (Figure 2). Inthe mid-reaches of the Snake River fish captured were slightly larger averaging
97 cm, and exhibited a greater size range from 60 to 249 cm. White sturgeon captured in the upper

reaches of the Snake River ranged from 44 to 243 cm and averaged 94 cm. No significant differences

12



inlength frequency distribution of white sturgeon capturedin Lower Granite Reservoir and themid-
and upper reaches of the Snake River were detected (F= 0.49, p= 0.6116, df , ,,).

Table4. Catch and sampling effort and catch per unit effort (C/E) per reach using nets, setlines, and
hook-and-line sampling in the Snake River reaches sampled in 1997.

Nets Setlines Hook-and-line
Reach Effort* Catch C/E Effort** Catch C/E Effort***Catch C/E
1&2 485.3 25 .052 331.9 15 .045 - -
3 965.7 57 .059 13229 13 .010 - - -
4 93.7 2 021 99%6.8 3 .003 - - -
5 - - - 9478 1 .001 1095 3 .027
6 - - - 9730 31 .032 80.6 15 .186
7 - - - 1305.1 76 .058 70.8 4 .056
8 - - - 809.1 34 042 1249 20 160
Total 15447 83 .054 6686.6 173  .026 3858 420 .109

*based on hours set time of net 334 m?, ** based on hours set time for line with ten hooks,

*** man-hours spent fishing.

13



a0 I
s0 Hook-and-Line
n=42
gt Mean=920.1 em
30
20
10 I
o
=] 50 hl=1=] 180 bl la] =1 1=
591
MNets
=50
n=83
L 2o Mean=91.3 cm
O
el 30
(o
O =
10
l:, —
[=] S0 100 150 =00 =250
[=2#]
- Setlines
n=173
40 Mean=98.1 cm
a0
20
10
O-D 5o hf=ln] 150 =200 250

Fork Length (cm)

Figure 1. Frequency of white sturgeon captured throughout the Snake River between Lower
Granite Reservoir and the mouth of the Salmon River using hook-and-line, nets, and setlines.
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Figure 2. Frequency of whites sturgeon captured in Lower Granite Reservoir, mid-reaches
and upper reaches of the Snake River in 1997.
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Although length frequency distributions were not significantly different among the reaches
sampled, fewer white sturgeon were collected in the mid-Snake River reaches. Catch rates between
the mouth of the Clearwater River and the Grande Ronde River were generally lower than in Lower
Granite Reservoir and upper Snake River reaches (Table 4). Catch rates were low in these reaches
except for the first week in November when 29 fish were captured from reach six between Buffalo
Eddy and the mouth of the Grande Ronde River fishing with setlines and hook-and-line.

Movements of Recaptured Fish

Sixteen white sturgeon tagged in 1997 were recaptured (Table 5). Two of these fish were
captured twice. Movements of eight recaptured white sturgeon were less than 4 km. Duration
between captures ranged from 3 to 345 days. Movements were both upstream and downstream.
Four recaptured white sturgeon moved between 7.9 and 27.4 km throughout Lower Granite
Reservoir. Three moved upstream and one downstream.

Only two sturgeon moved morethan 30 km. One of these white sturgeon moved downstream
close to 50 km from above Buffalo Eddy (Rkm 256) to below Clarkston, WA into Lower Granite
Reservoir (Rkm 224). Another fishmoved 47 km upstream. It wasoriginally marked near the mouth
of the Clearwater River (Rkm 224) and was recaptured near the mouth of the Grande Ronde River
(Rkm 271). Direction of movement did not appear to be seasonal. Fish recaptured ranged between
68 to 108 cm. No difference in movement among fish of different size classes was apparent.

Five white sturgeon captured during 1997 had previously been tagged. Three of the white
sturgeon had PIT tags and three had metal fin clips. One fish was doubled tagged with both ametal
finclipand aPIT tag. One of these fish was originally captured on July 16, 1990 and recaptured
inJuly 251991 in Lower Granite Reservoir (Rkm 215.1). Thisfish wasrecaptured in 1997 on April
17", 1t was captured approximately 2 km upstream from the original capturelocation and gained 9.3
kg (2.2 kg to 11.5 kg) and increased in length 32.9 cm (from 79.1 cm to 112 cm; personnel
communicationsKen Lepla, |daho Power Company). Although dataon the other white sturgeon that
were marked were not found it was assumed from the PIT tag series and tag types they were also

originally captured and marked in Lower Granite in either 1990 or 1991. Three of these sturgeon
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were recaptured in Lower Granite Reservoir. The other was recaptured near the mouth of Cache
Creek (Rkm 285).

Table5. Movements of white sturgeon recaptured in the Snake River during 1997.

Distance

Fish Fork Duration Capturel Recapturel Recapture?2 Moved
Identification  Length Dates (days) (Rkm) Rkm (Rkm) (Rkm)
151008190c 99.5  12/09-12/12 3 217.2 218 - 0.8
41585e5645 99 3/19-4/09 21 206.3 208.2 19
1f3e795951 68 7/29-9/23 56 261.5 211.6 -49.9
1510107c18 100 8/07-8/08-8/14 6 185 197.1 206.3 121, 9.2
1510105eda 89 8/05-8/13 8 198.7 206.6 7.9
1f4d3c7860 83 8/19-10/27 69 284.8 284.1 -0.7
151c08093c 108 8/19-9/08 20 284.8 284.6 -0.2
1510082128 82 8/25-9/16 22 225.3 197.9 -274
1f4d0c6226 86 8/25-10/22 58 225.6 227.4 18
1510101014 88 9/10-11/04 24 259 258.2 -0.8
1f2e3a2bde 75 5/28-9/10-11/17 345 257.9 259 255.8 11,-32
1f4d16443a 76 9/09-10/28 49 284.6 284 -0.6

17



1510103104 83 10/23-11/06 14 224 268.7 447

151010304c 100 8/07-9/24 48 197.1 223.7 26.6

1510105018 80 11/04-11/17 13 258.2 255.8 -2.4

White sturgeon distribution in the Clearwater River

Approximately 50 hours of hook-and-lineand 150 hours of setline sampling were conducted
in the Clearwater River during thefirst week of October, 1997. No fish were captured. Sampling
was concentrated around Slaughter House Hole near Orofino (Rkm 67), the mouth of the North Fork
near Orofino (Rkm 65), Pink House Hole near Orofino (Rkm 63), the mouth of Big Canyon Creek
near Peck (Rkm 56), Big Eddy near Lenore (Rkm 45), the bridge near Cherry Lane (Rkm 34), the
beach at Myrtle (Rkm 29), and Lapwai Creek near Spalding (Rkm 19).

Length-Weight Relationships

The 275 white sturgeon from which fork length (cm) and weight (kg) data were measured
ranged from 34 to 211.5 cm in length and weighed between 0.2 and 82.2 kg. The allometric
rel ationship between weight and length (W = 2.0 E-06 L*%***, Figure 3) derived for white sturgeon
collected between L ower Granite Dam and the mouth of the Salmon River in 1997 appeared redlistic
(r’=0.97).

Discussion
In 1997, 298 white sturgeon were marked in the Snake River between Lower Granite Dam
and the mouth of the Salmon River. Recapture datafrom these marked fish in 1998 and beyond will
alow us to develop an estimate of the population of white sturgeon in Snake River and begin to

assess the degree of movement in the population.
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River in 1997 between Lower Granite Dam and the mouth of the Salmon River.
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Although avariety of sampling methods were employed to capture white sturgeonin 1997,
fork length frequency distributions of the white sturgeon were not affected by collection method.
In contrast, an earlier study conducted in Lower Granite Reservoir in 1990-91 found a significant
differencein observed length frequencies of white sturgeon sampled with netsversussetlines (L epla
1994). AccordingtoLepla(1994), whitesturgeon capturedin Lower Granite Reservoir with setlines
were larger than those captured using nets, with means of 127.3 cm and 62.3 cm FL, respectively.
The differencein the Lepla (1994) results and our current study may be attributed to the size of the
net mesh used. Lepla(1994) showed that smaller mesh nets caught smaller fish. Netsused by Lepla
(1994) werelessthan 15.24 cm, and the mgj ority of fish were caught using netswith mesh sizesless
than 10.16 cm. In contrast, all the nets used in our study were 10.16 cm or larger, with the majority
of fish captured with meshes exceeding 15.24 cm.

Although catch rates of white sturgeon in 1997 appeared higher with nets than setlines,
resultsmay be misleading. Setlineswere used throughout the areasampled, whereasnets wereonly
usedin Lower Granite Reservoir, where catches of white sturgeon were higher thaninthemid Snake
River reaches. Although the study was designed to allow differences between sampling methods
to betested, departure from the sampling design occurred dueto various reasons (i.e., weather, the
migration of spring chinook and steelhead trout, etc.). This limited comparisons of method
efficiency, evenwithin similar reaches, from thedatacollectedin 1997. However, when setlinesand
nets were used at the same location and within the same time frame, setlines were generally more
efficient that nets. Parker (in press) reported a high degree of success using nets to collect white
sturgeon in Lower Columbia River reservoirs. However, similar to our results, Elliot and
Beamesderfer (1990) found that setlines provided the greatest catch rate per sampling week (61.4),
followed by nets (49.4) and angling (34.4). Thus, net sampling is not required, except when
targeting young-of- the-year (YQOY) fish and in the assessment of habitat use. Setline sampling
proved to be asefficient asnetsin Lower Granite Reservoir, and moreimportantly the use of on gear
type will simplify basin-wide comparisons.

Interpretation of data and comparisons among reaches was aso limited due to departures
from the randomized sampling design. However, catch rates from nets within Lower Granite

Reservoir indicate that number of fish were greater in upper third of thereservoir. Although setline
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data appeared to contradict these findings, this may also be attributed to departures from the study
design. Because setlineswere used inthe Reservoir later intheyear, and the number of fish captured
was small, these data are of limited use. Based on our net data the tentative finding of higher
numbers of white sturgeon in the upper third of the reservoir substantiate those of Lepla (1994).
Lepla (1994) could not relate these differences directly to habitat differences, although the upper
sections of the reservoir where he sampled had higher velocities, larger substrates and shallower
depths than areas sampled downstream. Lepla (1994) speculated that prey abundance and
availability may beimportant in regul ating habitat use of whitesturgeonin Lower Granite Reservoir.
Hefound higher densitiesof crayfish Pacifactacusleniusculusin the upper sectionsof thereservoir
and a high correlation between crayfish and white sturgeon distributions. The stomach contents
examined from three white sturgeon collected from the upper third of the reservoir during 1997
indicated that crayfish were the predominant food item of these white sturgeon.

Setline data were useful to compare mid- and upper-Snake River reaches. During 1997,
densities of white sturgeon were greater in the upper-Snake River reaches. Generally, fewer fish
were collected in the mid-Snake River reaches, with the exception of the reach between Buffalo
Eddy and the Grande Ronde River. Withinin this section, 29 white sturgeon were collected in the
first week of November. The capture of white sturgeon in November corresponded with a high
concentration of steelhead trout. The mid Snake River reaches are generally shallower with fewer
deep poolsor holes. Subsequent data on habitat use by white sturgeon will help assess the affect of
depth and or other environmental factors(velocity, substrate) on white sturgeon distributions. Lepla
(1994) and Pardey and Beckman (1994) showed that habitat (depth, velocity, and substrate)
explained < 30 percent of the variation in the distributions of juvenile and adult fish in reservoir
white sturgeon populations. Effects of habitat in free-flowing river reaches on white sturgeon
distributions have not been assessed.

Differences in length frequency distributions of fish were not detectable between the
reaches. Mean fork length of the fish caught in the reservoir, mid- and upper reaches of the Snake
River were comparable (Figure 2). Also, no differencein size class composition for white sturgeon
with total lengths <92 cm, between 92 and 183 cm and >183 cm was apparent among the fish

collected from the reservoir and the mid- and upper reaches in 1997. Coon et al. (1975), however,
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found differencesin the percent of the populations between 92 and 183 cm long in Lower Granite
Reservoir as compared to the free-flow sections of the Snake River in Hells Canyon. According to
Coon et al. (1975) twenty-nine percent of the population in Lower Granite Reservoir was between
92 and 183 cm, but only 3 percent of the population in the upper river were comprised of fishinthis
length class.

Earlier studies aso found that a large proportion of the white sturgeon population was
comprised of fishwith total lengths< 92 cm (Coon et al.1975, Lukens 1985). In 1972-75, 86 percent
(Coon et al.1975), and in 1982-84, 80 percent (L ukens 1985), of the population were comprised of
whitesturgeon <92 cm (Figure4). Inaddition, the proportion of white sturgeon between 92 and 183
cm, which were heavily harvested until 1970, only comprised 4 and 18 percent of the populations
sampled in the 1970’s and 1980’ s, respectively (Coon et al. 975, Lukens 1985). In contrast, of the
white sturgeon collected during 1997, only 49 percent were < 92 cm, while 46 percent ranged
between 92 and 183 cm. Before these findings can be attributed to changesin the population, or the
a recovery of a size class that was over harvested, further sampling is needed. Difference in
collection techniques and study design of these studies make comparisonsdifficult at thistime. For
example, the majority of the sampling in 1997 was done with setlines rigged with 12/0 and 14/0
hooks and nets with mesh sizes ranging between 10.2 and 22.9 cm. White sturgeon did not appear
to recruit to the gear until they reached 90 cmin length. In earlier studies, smaller hooks and mesh
sizes were used and sturgeon appeared to be recruited to the gear at smaller sizes (Coon et al.1977,
Lukens 1984, Lepla 1994). Lepla (1994) showed that smaller hooks and smaller mesh captured
smaller fish. In 1998 it isimportant that awider range of hook sizesand awider variety of mesh
sizes, if netsare used, are employed to determine whether thelength frequency distribution from the
population collected in 1997 is reflective of the population at large or an artifact of sampling
methods.

Thelength frequency distribution for 1997 suggeststhat white sturgeon between 92 and 183
cm are prevalent in the reaches of the Snake River that were sampled. Although cautionis advised
when comparing previous studies, we noted that thiswas not the case inthe 1970 and 1980’ s, when

few white sturgeon > 92 were found (Coon et al.1977, Lukens 1985). It isapparent, however, that
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Figure 4. The length (total length) frequency distributions of sturgeon sampled from the Hells
Canyon reaches of the Snake River, 1997, 1982-84 (Lukens 1985), and 1972-75 (Coon et al.
1977) and the percent of the populations < 92 ¢m, between 92 and 183 cm, and >183 cm.
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the abundance of white sturgeon >183 has not changed markedly since 1970. In fact, the percent
of fish >183 cm appears to have decreased dightly, from ten percent in 1972-75, to three and five
percent in 1982-84 and in 1997, respectively (Figure 4). Given that the sampling designs and
techniques employed were not identical the data suggest that, although white sturgeon between 92
and 183 cm have apparently increased in abundance, sturgeon >183 cm apparently have not. This
may indicate that some factor other than past over-fishing practicesis limiting the recruitment of
white sturgeon into larger size classes (>183 cm). Habitat, food resources, and migration have been
severely atered by the impoundment of the Snake and Columbia Rivers and it appears that
recruitment of young white sturgeon hasbeen less severely affected than recruitment of fishinto size
classes> 183 cm.

Both Lukens (1985) and Lepla (1994) suggested that white sturgeon condition in the Snake
River has improved since the early 1970's. Although not statistically significant, a shift in the
length-weight rel ationship was apparent between studies conducted in 1972-75, 1982-84, and 1990-
91 (Figure 5, Coon et al. 977, Lukens 1985, Lepla 1994). Lukens (1985) suggested that white
sturgeon condition improved between the 1970's and 1980's, particularly for large sturgeon.
Because few white sturgeon >183 cm are typically captured, data from these sturgeon can
significantly affect therelationship (Sokal and Rohlf 1981, Zar 1974). Thus, inferenceson changes
in the condition of the population should be based only on total populations responses as Lepla
(1994) observed for white sturgeon in Lower Granite Reservoir in 1990-91. In 1997, the length-
weight relationship of sturgeon was comparable to that found by Coon et al. (1977) for 1972-75
(Figure5). Inaddition, analysisof length-weight datain 1997 from popul ationsfrom Lower Granite
Reservoir and the free-flowing reaches of the Snake River were not significantly different
(F=1.26,p=0.2889, df , ;). Our resultssuggest that condition inwhite sturgeon have not changed
since 1972-75 and that the condition of white sturgeon inthereservoir and the free-flowing reaches
of the Snake River we sampled are not different.

Similar to other studies, movement of white sturgeon in the river was varied (Coon et al.
1977). Coon et al.(1977) found that white sturgeon < 92 cm in length generally tended to move

downstream, whilelarger sturgeon, although movementswere localized, moved both upstream and
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Figure 5. Length-weight relationships for white sturgeon captured in the Snake River in 1972-
75 (Coon ef al. 1977), 1982-84 (Lukens 1935), 1990-91 (Lepla 1994) and in 1997.
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downstream. The white sturgeon we recaptured ranged from 68 to 108 cm. Ten of these were <93
cm. No discernable directional movement was apparent. White sturgeon of all sizes moved
upstream and downstream and covered distances ranging from 0.8 to 49.9 km. Tracking movement
and habitat use of white sturgeon of different sizes throughout the Snake and Salmon Rivers
between Lower Granite and Hells Canyon dams will help to clarify habitat use and movement
throughout the system.

Although we did not find any white sturgeon in the Clearwater River in October this does
not indicatethat white sturgeon do not utilizethe Clearwater River. Usemay be seasonal or numbers
may be low enough that they were undetected. We will continue to periodically sample for white

sturgeon in the Clearwater River throughout the year.

PLANS FOR 1998

Specific sampling plans and objectives for 1998 are outlined in the multi-year Study Plan
(Hoefs 1997). In 1998, we will continue to capture white sturgeon using a randomized design
between Lower Granite Dam and the mouth of the Salmon River. Recapture dataand new capture
datawill be used to estimate population size and collect additional population data as outlined by
Task | (Table2). Tocomplete Task | weintend to expand our sampling to include the Salmon River
and begin measuring environmental conditions at locations were white sturgeon are sampled. We
intend also to begin our assessment of habitat use by white sturgeon for spawning and rearing (Task
2). Thiswill beaccomplished by tracking habitat use and movement of juvenile, adult and spawning
white sturgeon using techniques developed and used in the Columbia River Basin by other white
sturgeon researchers (see Hoefs 1997).

Samplingin 1997 indicated that: 1) catchratesof whitesturgeoninLower Granite Reservoir
using setlines were comparable to those of nets and that catch rate per sampling week with setlines
was generally greater, and 2) white sturgeon < 92 cm were not fully recruited to the sampling gear.
Thus, in 1998 net sampling should be employed only when targeting young-of- the-year (Y QY)
white sturgeon and in the assessment of habitat use. Thismodificationwill allow agreater sampling
continuity between reachesand reduce the someof the problemswe encountered in 1997 with multi-

gear sampling. Secondly, sampling designed to target fish <92 cm needs to be incorporated into
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1997 sampling protocols. Theinclusion of agreater diversity of hook sizes (including 8/0 and 10/0
hooks) on setlines, and by randomizing sampling locations will target a greater size range of white
sturgeon and a wider range of habitat types. These efforts should eliminate these sources of
sampling biasand will provide more accurate popul ation age structure, distributions and population

age data.
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Appendix A. White Sturgeon data collected in 1997.

Date

1 022597

2 030497

3 030497

4 030497

5 030597

6 030597

7 030597

8 031897

9 031997
10 031997
11 031997
12 031997
13 032097
14 040297
15 040897
16 040997
17 040997
18 040997
19 041797
20 041797
21 041797
22 041797
23 052897
24 052897
25 052897
26 052897
27 070997
28 071497
29 071497
30 071497
31 071497
32 071497
33 072997
34 072997
35 080597
36 080597
37 080597
38 080597
39 080597
40 080597
41 080597
42 080597
43 080597
44 080597
45 080597

Tag numbers
PIT

41596¢6¢32
4158602432
41590b4d1b
415862461b
4158650c6f
4158504c¢75
415857286a
415845481b
415848282¢
4158562d47
41585e5645
4158596e01

41584d0916

41585e5645
415846718
1f4d373528
4158670177
4158470f08
41591c0703
4158683316
1f4e7f3163
1f4d1e0076
1f4d047c14
1f2e3a2bde
1f50142f4e
4158461e41
1f4d122959
1f4d323131
1f4d0e2c5a
1f4d10156f
1f2e452a44
1f3e795951
1510104121
1510082c0c
1510082062
1510100e42
1510107c18
1510100c5a
1510083678
1510101912
1510101914
1510100a18
1f4d42755d

Sampling Location

FLOY Method

O~NO OIS WNPE

©

13
11
14
15
16
17
18
19
20
21
22
120
154
37
38
39
40
41
42
43
44
45
46
47
49
51
52
53
54
55
56

=
-
O O30 05 30000530353 3 535 0D 0D 5 05 o5 S

Wz =ZT=T=ZITZT IS

5 5 3 3 53 53 3 35 5 S5

(Rkm)

178.3
209.5
210.0
201.9
209.5
205.1
206.4
206.8
201.1
206.3
206.3
206.4

206.8

208.2
206.6
206.6
217.2
217.2
218.0
218.0
257.9
257.9
257.9
257.9
286.4
286.4
286.4
286.4
286.4
286.4
261.5
261.5
191.5
185.0
185.0
185.0
185.0
185.8
185.8
185.8
186.6
186.6
186.6

Lengths
Fork  Total
(cm)  (cm)

83 98
109.5 128
106 122

67 79

96 1105
117 135

67 775

86 101
875 103
121 142

99 114

94 106

34 40
140 160.7

90 102
85,5 975

60 68
112 128
112 127
113 130
1175 135

75 80

83 94

74 83

75 88
101 114
193 218

74 82

74 85

53 60

44 51
101 1135

68 78
119 132

98 112

89 100
75.9 91
100 109

97 110
87.5 100

90 100

73 83

82 91

52 59

Girth Weight Comments

(cm)

39
44.5
41.5

29

42

48

29
42.5

40

54

a7

43

14
60.5
40.5

37.5

23
52
49
51
54.5
32
35
35
28.5
40.5
84
27
32
19.5
17
40.5
20.5
50.5
46.5
39.5
40.5
46.5
48.5
32
36
30.4
33
29

(kg)

5.4
10.3
8.9
2.7
6.9
13.2
2.7
6.2
6.6
15.4
9.4
7.2
0.2 Not tagged
23.5 EPA contaminant study
6.4
Recapture
4.9
1.5
13.9 fin tag 1369 PIT 7f71302567a
11.5 PIT 7f7f775d00
13.2
14.4
3.3
4.2
3.1
3.0
8.5
62.6
2.4
3.2
0.9
0.7
6.3
1.8
11.9
8.4
5.9
4.9
8.5
9.8
4.5
5.6
2.4
3.6
0.8

metal fin clip 1538



Appendix A. continued

46 080597
47 080597
48 080597
49 080597
50 080597
51 080597
52 080597
53 080597
54 080597
55 080597
56 080697
57 080697
58 080697
59 080697
60 080697
61 080697
62 080697
63 080697
64 080697
65 080797
66 080797
67 080797
68 080797
69 080797
70 080797
71 080797
72 081297
73 081297
74 081297
75 081297
76 081297
77 081397
78 081397
79 081397
80 081397
81 081397
82 081397
83 081397
84 081397
85 081497
86 081497
87 081497
88 081497
89 081497
90 081497
91 081497
92 081497
93 081997
94 081997

151010440e
1510105e02
1510105e4a
1f4d343c24
151008391a
1f4d30382c
1510085039
1510085161
1f4d2e4cla
1f4d335908
1f4d100a7a
1f2e34156a
1510103al8
1f4d0c4c3c

1510085a3a .
1510106e41 .
1510082a76 .

1f4d387c60

1510082161 .

1510107c18
1510103222
1510106e64
1f2e345a25
1f2e345a25
1510104c5c
151010304c

1510085c44
1510104a49
1510101172
1510105411
1510105e4a
1510085c20
1f2e2e0c79
1510082e5e
1f4d0e790d
1510083274

1510101409 .
1510102822 .

1510107c18
1510082e60
1f4d4c7157
1510083956
151010623e
1f4d376f6e
1510101416

1510080c3e .

1510082e10
1f4d363f1f

57
58
59
144
145
146
147
148
149
150
60
61
132

49
62
63
64
64
66
179
50
67
128
129
130
59
68
69
72
77
78

49
73
74
75
76
126
127

79
81

QS0 »W®»w s 5555535535353 335555555555335553535333 3535 35S

186.6
186.6
198.7
217.2
217.2

198.7

198.7
185.8
185.0
185.0
185.0
185.0
185.0
185.0

197.1 .

206.0
206.0
202.7
202.7
182.8
197.1

209.2 .

212.7
213.2
213.2
213.2

206.6 .

219.6
206.6
206.6
206.0
206.8
382.9
382.9

206.3 .

206.6
206.6
206.3
206.3
218.8
222.0
369.7
284.8
284.8

77
82
89
44.5
78
80
82
115
148
133
44.5
39.5
83
88
67
109
138
89
80

89

120
41.5
41.5

123

100

147

103.5
134
114

160

84
94
61.5
76
72.5
70.5

90

140
127
105
73
80
58
65.5
118

87
91.5
103
51
90
90
93.5
129
165
150
51
45.5
93
98
76
121
152
97
91

103

138
48
48

139

112.5

160

117.5
148.5
127

184

97.5
108
69.5
86.5
81.5
77

102

155
139
120
83
91
66
71
128.5

28
36.5
37.5

17
30.5

34

35

48

71

52

18

17

35

38

28

48

59

40

33

37 .
52 .
155.
155.

67

55.5.

66

43
65
51

66 .

35
42
26
30.5
25,5
255

33

65
54
47
26
28
22.5
23.5
51

2.5
4.0
55
0.7
3.0
3.9
4.1
10.8
30.4
17.6
0.6
0.4
4.0
4.8
2.0
10.9
20.5
4.7
3.7
Recapture

16.0

Recapture
28.2
8.8
18.0
12.5

Recapture

4.4
6.5
15
3.2
2.1
2.1
Recapture
3.6
22.1
17.6
9.2
2.2
2.8
13
1.7
12.8



Appendix A. continued

95 081997
96 081997
97 081997
98 081997
99 081997
100 081997
101 081997
102 081997
103 081997
104 082097
105 082597
106 082597
107 082697
108 082797
109 082897
110 090897
111 090897
112 090897
113 090897
114 090997
115 091097
116 091097
117 091097
118 091097
119 091097
120 091097
121 091097
122 091597
123 091597
124 091697
125 091697
126 091697
127 091697
128 091697
129 091697
130 091697
131 091697
132 091697
133 091697
134 091797
135 091797
136 091797
137 091797
138 091797
139 091797
140 091797
141 091797
142 091797
143 091797

1510085e31
1f4d3c7860
1f4d2f075e
1510083912
151c083150
1510083e51
151¢08093c
1510085018
1f4d2e2145
151c085052
1510082128
1f400c6226
1f4d0c5137
1510082626
1510101668
151c08093c
151010561a
1f4d091b70
1510081821
1510101640
1510101ale
1510102219
151010061a
1f4d1c6810
1510101014
4159042321
1f2e3a2b4e
1f4d2c1058
1510106161
1510082128
1510082220
1510103a49
1510083642
1510082130
1510084a40
1510106152
1510084962
1510082e59

1510085c3c .

1f4d323032
1f3e7c1017
151008390e
1510082156
1f2e490b5f
1510082e42
1510083c54
151008504c
151008517a
151008212a

82
83
84
85
86
87
88
89
90
91
92
93
125
94

88
122
123
124
121
113
114
115
116
117
119
120

95

96

92

97

99
100
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