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Highlights

1 A total of 26 electrofishing sites wermrveyed for larval Pacific Lampreyithin the
Klickitat (1 site) Yakima(20 sites) Wenatche¢5 sites)and Entiai(1 site)subbasins.

1 Inthe Klickitat River, the estimated density of Pacific Lamprey are present upstream of the
hatchery weir. Howevegseasonal passage efficiency over the weir is unclear.

1 In the Yakima Subbasinatval lampreys were found at 14 of 16 (60%) of surveyed sites.
Pacific Lamprey were found at all 14 sites where lampreys were present.

7 In the UpperWenatchee Subbas{npstreanof Tumwater Dam, river km 49.6Racific
Lamprey densities were highest in Nason Creek (4.%)#tompared to the mainstem
Wenatchee Rivefup to 4.1 #/rf). No lamprey were found in the Chiwawa River.

1 In 2018, Entiat River had the highest estimated dgon$iPacific Lamprey (11.5 #/fh

1 In the Methow Subbasityoung of the yealampreys were found at five of seven index
sites suggesting successful spawning of adult Pacific Lamprey translocated into the
subbasin in Fall of 2017 and (or) Spring of 2018.

Abstract

In the Klickitat River, onesite was surveyedhmediatelyupstream of théatcheryweir (river km

69.5) In 2018, the ratio of Pacific Lamprey (to Western Brook Lampuggjream of the wewas

high 80%), with estimated lamprey densiti¢soth species combined)f 8.2 #/nf. In 2017,
surveys downstream of the weir showed a similar ratio of Pacific Lamprey (between 63% and
100%),yet much highedensitiesof lampreys(20-40 #/nf). The low density of lampreys (and
consequently low densities Pacific Lamprey) upstream of the weir (compared to downstream)
suggests only a small grortion of adult Pacific Lamprewmaybeable topass each year.

Throughouthe Yakima Subbasii6 siteswere surveyeth theLower Yakima Subbasin (3 in the
YakimaRiver, 4 in Ahtanum Creek, 6 in Toppenish Creek, and 3 in Satus Ceeekfour sites
in theUpper Yakima Subbasifiocated inWenas Creek In the lower Yakima Subbasin, lamprey
were present at 14 of 16 (87.5%) siteacific Lamprey were present at Ml sites where lampreys
were preseniTheoverallaverage siteapturedensity of Pacific Lamprey wadsghest inAhtanum
Creek 6ite average of.7#/m?), followed by Satus (3.#m?), Toppenish (1.4/m?), Simcoe (1.4
#/m?) creeks, and.ower Yakima River(0.8 #/m?). No Pacific Lamprey were found in Wenas
Creek although Western Brook Lamprey were present at all four. sites

In the Upper Wenatchee Subbasin (upstream Tumwater Dam on the WenatcheekRivEY 6)

five sites were surveyeBacific Lamprey wee present at two of the three (60¥entachee River
mainstem sitesand the one surveyed site in Nason Creek (river km @@ average sitsapture
densitywas highest in Nason Creek (4#m?) compared to the Wenatchee mainstem (between
2.0#/m? and 4.1#/m?). No lamprey werdound at two sites in thEhiwawa River



In the Entiat River, one sitewas surveyedrkm 40.2. All captured lampreys were closely
examined, yetwly Pacific Lamprey weraentifiedat this ge. In 2016, Western Brook Lamgy

were found upstream at river km 46shiggesting h e s e r e s ididtebntibpnagp@as toi e s 6
belimited to the uppemost reaches. Traverage sitdensityof Pacific Lamprey11.5 #/nf) was

higher than any of our othsurveysites in theCededLandsin 2018.

In the Methow Subbasin, we assisted with larval lamprey habitat suceeyiictedby John
Crandall (Methow Salmon RecoveFpundation. Threepreviouslyestablished index sites were
surveyed in the Methow River, and four index siesre suveyed in the Chewuch River (a
tributary of the Methow River). Young tiieyear(YOY) lampreys (< 31 mm) were found at five

of the seven surveyed sites, likely indicating successful spawning by adults translocated into the
subbasin in Fall of 2017, andrjoSpring of 2018. No Western Brook Lamprey were found,
although in 2017 Western Brook Lampnegre identified in the Methow River (at river km 59.3).

Introduction

Throughout the Yakama Nation Ceded Lands, the YNPLP (Yakama Nation Pacific Lamprey
Project) has conducted surveys for larval lampreys (beginning in 26@8x sites, or longerm

repeat monitoring sites, have been established throughout the Cededhitarttie primary goal

of monitoiing Pacific Lamprey in the lower, middle, and uppeaches of watersheds interest

In addition to the index sites, exploratory sites are established each year to further our knowledge
on Pacific Lamprey distribution and habitat availability within each watershed. In the following
report, we summarize laklectrofishing data collected in 2018om both index sites and
exploratory sitesand provide an estimated numband densityof both Pacific Lamprey and
Western Brook Lampregesiding at these sitegthin the50 m reach.

Methods

Field Survey

Surveyswerefocused on Type | (preferred) and/or Type Il (acceptable) habitagtomize the
opportunity to capture the largest number of larval lampFgge | habitat primarily consists of

fine sand, silt and/or clagnd is absent of coarse substrate (gravkbie/boulder/bedrock). Type

Il habitat is coarse shifting sand or other fine substrate mixed with coarse substrate. Type |l
(unsuitable) habitat consists of no fine sedimentsthackefore wasot surveyed. Type | and Il
habitat is generally found in bagater areas, point ba@covesmainstem channel margins, and
side channels.



At each electrofished site (index or exploratory), a 50 m reach was measured out which
encompassed the most accessible and abundant Type | and Type Il larval lamprewhhiitat

the site The total area (A of Type | and Type Il larval lamprey habitat was estimated within the
50 m reach. Electrofishing surveys targeted representative aréasofpe | habitat. Type I
habitat was surveyedth 2018 only as part of the monitoring associated with a concurrent
temperature probe study in Lower Yakima sit&sindex sites, a minimum area of 5 of Type

| habitat was surveyed. If Type Il was surveyed, a minimum area éfdamsurveyed in addin

to Type | habitat. At exploratory sites, a minimum area of 6fmeither habitat type was surveyed,
butthe coveragearied depending on available time and survey purpose.

Sediment type (sand, silt or clay) was recorded for the specific aré\hare the most lampreys

were observed (separate measurementstf@and older larvae vs. 0+ young of the ylaanpreys).

The water depth (cm), pl ot t e mgi E0rcemtbelowehe ( e C)
sedimenbr at the deepest area if shalloweartiLO cn) were also recorded at this locatidimno

fish were observed, plot temperature was taken where the best available habitat was observed.
Thalweg temperature wadsorecorded to represent the main channel temperature.

Electrofishing surveys wemnducted with an AbR Backpack Electrofisher (ETS Electrofishing
SystemsLLC, Madison, WI), specially designed for the sampling of larval lampreys. Surveys
targeted available (wetted) larval habitat using standard survey methods (slow tickle pulse of 3
pulses/sec and fast stunning pulse of 30 pulses/sec, 25% duty cycle, 3:1 burst pulse train, and 125
volts). Another person, equipped with a fimesh hand net was also present to help capture any
electrofished larvae. Electrofishing time (seconds) and @éacovered (of each habitat type)
wererecorded. Foyoung of the year (YOYlarvae(<31 mm) we recorded the total area where

YOY larvae were observed during the course of the surileying the course of each
electrofishing survey, we estimated thexmaum density of both YOY and neviOY lampreys
withinalm?areaThi s i s referred to as fimax 1+ densit)
report.

Captured lampreys were separated by habitat type, tallied by life stage, age class (YOY lampreys
vs. all other lampreys), and identified to species (if of identifiable lengd® pAm). A minimum

of 50 representative 1+ aged lampreys were measured for fish length (nearest 10 mm size class)
and identified to species (if of identifiable length, generall4®>mm). The weight of four
individual lamprey of each species were measured to the nearest 0.01 gram (length and weight was
generallytaken on the largest, smallest and two medium sized larvae relative to thé\ site).
minimum of 30 lampreys of identifiabllength were identified to species. If less than 30 lampreys
were of identifiable length, then all identifiable lampreys were identiff€dY lampreys were

tallied separately from the overall group (i.e. not part of the 50 lamprey sa@pt®).separated,

five YOY lampreys were measured for representative fish length (largest, smallest, and three
medium sizes relative to the collected sample JH#hm]). Missed lampreys were also quantified
separately for both 0+ and 1+ larveeedetermine the total numbef observed lampreys per
survey.



Genetic samples were primarily collected in areas where adult Pacific Lamprey translocation
efforts are ongoing, or where the distribution of Pacific Lamprey is uncertain. The saveptes
collected from Pacific Lamprey>(50 mm)usingscissors oa small 2 mm) hole punch (top or
bottom of the caudal fin)The whole body was preserved for YOY larfag placementf the

whole bodyon a genetic sheet or preservation in 70% Ethanol), but efforts were nmanhenize
lethalgenetic samplingMlacrophthalmia wergenerallyclipped on thgosterior enaf the second

(rear) dorsal fin with scissors aismall (2mm) hole punch.

Additionally, genetic samples were collected from Western Brook Lamprey (> 50 mm) with
scissors oasmall @ mm) hole punch (top or bottom of the caudal fin). Photos were taken of the
caudal fin prior to taking the genetic clip. In general, Western Brook Lamprey are separated into
two classes, based on the pigment of their caudal fin; Class A (no pigneeent) and Class B
(pigment present). Genetic samples were collected from Western Brook Lamprey in watershed
of interest(representative samples of Class A and Class B). The goal of these sampl&s is 1)
confirm the presence of Western Brook Lampneyareas where Western Brook Lamprey are
thought to be absent, or limited in number antb®etter understand the genetic variance between
these two classes of Western Brook Lamprey throughout the Columbia River Basin.

Data Analysis

First, we calculated the total number of captured Pacific Lamprey and Western Brook Lamprey
from each of our surveyed sitégheratio of Pacific Lamprey and Western Brook Lamprey was
extrapolated to include all unidentified lampreys (excluding yourtgeofear lampreys) to get a

final number of Pacific Lamprey and Western Brook Lamphsxt, we dividedhefinal number

of Pacific Lamprey and Western Brook Lamprey by the total survey area to ggtrapolated
densityfor each specie$n addition to theextrapolated density, we also calculate@sinapolated
biomass densitigased on weighr each specie®Ve extrapolated thespeciesspecificdensities

over the estimated area of Type | habitat within the 50 m surveyed reach to arrive at an
Aexttamgolnambeand nA &9t inmia 60end forlbotroRadfis lsarprey and
Western Brook Lamprey.

Next, we estimated the total number of lampreys (separated by size class) resedicly afthe

50 m reachs Studies have shown that the capturacefhcy of single pass larval lamprey
electrofishing is approximately 50fdr the number of lampreys captured and 70% for the biomass

of lampreys captureftaptured lamprey numbers only account for approximately 50% of the total
lampreys presenthereas gatured lamprey biomass accounts for approximately 70% of the total
lamprey biomags To ensure that our abundance estimation accounts for all lampreys present, we
doubled the density of captured lampréy® ar ri ve at an fNesti mated
lampreys(excluding YOY) Similarly, to ensure that our biomass estimation accounts for all

| ampreys present, we divided the biomass by 0



old lampreys (excluding YOY)T'he resulting estimated density, antiraated biomass density,
were extrapolated over the area of Type | habitat within the 50 m reach to arrive at a total estimated
numberand biomassf lampreys (greater than one year of age) residing at each surveyed site.

We took a slightly different appagch to estimate the number of YOY lampreys in thenbO
surveyed reach. Due to their small size aedsitivity to electrofishingwe avoided catching all
theYOY lampreys thaemerged from fine sediment habitat to minimize potential damage on
them fromelectrofishing Because of this, the observed numbeY@fY lampreys(captured plus
missed)was used to calculate the survey dengiggher than doubling the captured lamprey to
arrive at the final numberiHowever, if the number of capturd@®Y lampreysweregreater than
thenumber ofmissed lampreys.€. captured YOY lampreys weneore than half of the observed
total), we doubled the number of captured YOY lampreys to arriveedinal number andensity

of YOY lampreys. This estimated YOY densitysvextrapolated over the available Type | habitat
in 50 m to arrive at a total number of YOY lampreys at each site.

For surveys within theMethow Subbasinwe assistedlohn Crandal(MSRF) survey longterm

status and trend index sites established in théndetand Chewuch rivers. In the results section,
we provide a general summary of the data we helped collect during these sdneys the
difference in survey methods/protocols, not all values were calculated for the survey sites within
the Methow Subbas.

Results

Klickitat Subbasin

The Klickitat Subbasin was the lowerost subbasin that we surveyed in the Columbia Basin in
2018 Klickitat River confluence with the Columbia River at river km 287.0). One site was
surveyed irthe Klickitat Riverat river km 69.§Map 1). The surveyed site is located upstream of
the Klickitat Hatchery weirType | habitat was limited, with 6hof Type | habitat observed in the
50 m surveyed reaclRacific Lamprey and WesteBrook Lamprey were both observedthis

site, with 80% of the identifiable lamprey being Pacific Lamprey (Table 2). However, half
(60%) wereunidentifyable due to their siZ&50 mm).YOY larvae were present, which shows
active spawning by lamprey usptream of the weir (genetic samglescollected to identify the
small lampreys).The presence of Pacific Lamprey this sitedemonstrategheir ability to
successfully pass the weir and spaaithough seasonal adult page efficency over the wasg
unclear.Estimated lamprey densitiegpstream of the weiicombinedfor both speciesyerelow
(8.2#/m?; Table 4) compared to sites downtream of the weir (as high-48 80n? from 2017
survey$. However past surveys have shown ttaio of Pacific Lamprey isimilar upgream and
downstream of the weir. In 2017, betwe&8% and100%of identifiable lampreys werPacific
Lamprey at sites downstream of the wieompared to 80% Pacific Lamprey usptream of the weir



in 2018. The disporportionate density of lampreys upstreard downtream of the weir, and
similarly high ratios of Pacific Lampresuggestsnaybe only amallproportionof aduls are able
to pass each year. Furttetudyof passage rates will be explored in 2019

Map 1. Overview of the one survey siteon the Klickitat River (river km 69.5). he one surveyed
(electrofished)index siteat river km 69.5 (white arrow) is shown The Klickitat River is a tributary of the
Columbia River (blue line).

Habitat Details and General SurveyOverview (Klickitat Subbasin)

Table 1. Larval lamprey habitat details from surveyed sites within theYakima Subbasin The estimated
total area (m2) of Type | and Type Il habitat within the surveyed 50 m reach is shown. "Habitat Location
in Stream Type" indicates the location within the stream where the survey primarily took place’edge”
along the edge of the main channel.

Habitat
50 m 50 m Primary Location
Type | Typell Fine in Plot Sed. Sed.
Site Area Area Sediment Stream Temp °C Temp °C Temp Thalweg

Type  Stream River KM  Date (m2) (m2) (Type 1) Type (Best) (Best) Diff. °C Temp °C
Index  Klickitat 69.5  9/11/2018 6 1 silt Edge 11.4 11.4 0 11.4




Table 2. Larval lamprey electrofishing effort and species composition at survey sites within the Klickitat

Subbasin "Survey Visibility" is an estimated scale of water clarity during the survey (1 is poor visibility,

5is highvisibility). A PA0 st ands for Badi iwBoLampndyg for."%Western
PA" is the percent of all captured lampreys (> 49 mm) that were identified asPacific Lamprey. "%

Unknown", is the percent ofall captured lampreys< 50 mm in total lengththat could not be identified to

species.

%

Shock Shock  Survey PA % #PA #WB
Site River Time Area  Visibility # # (>50 Unknown  with with
Type  Stream KM Date (sec) (m2) (1-5) Captured Missed mm) (<50mm) eyes eyes
Index  Klickitat 69.5 9/11/2018 308 6 3 30 10 80% 67% 0 0

Lamprey Measurement Details and Genetic Samples (KlickitaBubbasin

Table 3. Biological data for Pacific Lamprey ( i P Audd)Western Brook Lamprey ( i WBaoaptured at
survey sites in the Klickitat Subbasin "# of PA" is the number of Pacific Lamprey identified (> 50 mm in

length). AGen. o stands for genetic (fin
PA PA PA WB WB WB  # Pacific
Mean Mean PA Min. Max. Mean Mean WB Min. Max. Lamprey #WB
Site River #of Weight Length Length Length #of Weight Length Length Length  Gen. Gen.
Type Stream KM PA (9) (mm) (mm) (mm) WB (9) (mm) (mm) (mm)  Sampl. Sampl.
Index Klickitat  69.5 8 - 67.5 60 80 2 - 72.5 65 80 9 2

Estimated Lamprey Density andNumbers (Klickitat Subbasin

Table 4. Extrapolated number of Pacific Lamprey ( i P Ard Western Brook Lamprey( fi WBwithin a
50 m reach at each surveyed site within thElickitat Subbasin The term "1+" stands for lamprey that

are >30 mm, and are estimated to be over one year of age.
Extrapolated Extrapolated Extrapolated Extrapolated

1+ PA 1+ WB 1+ PAMass 1+ WB Mass
Site River Density Density Density Density Extrapolated Extrapolated
Type Stream KM (#/m2) (#m2) (g/m2) (g/m2) 50 m 1+ PA# 50 m 1+ WB #
Index Klickitat 69.5 3.5 0.9 - - 21 5

Table 5. Estimated number of larvae separated by age classn a 50 m reachat surveyed sites in the
Klickitat Subbasin The term "1+" stands for lamprey that are > 30 mm, and are estimated to bever one
year of age. The term "0+" stands for lamprey that are < 2 mm, and are estimated to be less than one
year of age.The estimated fimax densitie® are the maximum estimated density of lampreybseaved in
one square meter at each site while electrsfiing.

Estimated Estimated Estimated Estimated
1+ 1+ Max Estimated 0+ 0+ Max
Lamprey Lamprey 1+ Mass Lamprey Lamprey Estimated
Site River Density Density Estimated Density Density Density Estimated 50 m 0+ &
Type Stream KM (#/m2) (#/m2) 50m 1+ # (g/m2) (#/m2) #m2) 50m O+ # 1+ #

Index  Klickitat 69.5 8.7 - 52 - 1.5 4 9 61




SpeciesComposition of All Captured Lampreys (Klickitat Subbasin

Klickitat Creek

m PA (> 50 mm)
® WB (> 50 mm)

UN (31-49 mm)

‘ = YOY (< 31 mm)

53%

Figure 1. Species composition of captured lampreyfsom the onesurveyed sie in the Klickitat River (river

km 69.5). APAO stands for Pacific Lamprey, AWBO stands f
unknown species |l amprey (that are esti matyuhgdfo be o0\
the year, estimated to be less than one year of age.

Yakima Subbasin

In total, 16 siteswere surveyedh the Lower Yakima Subbasin (3 in the mainstem Yakima, 4 in
Ahtanum Creek, 6 in Toppenish Creek, and 3 in Satus Creek; M@pelfividing line between

the upper and lower Yakima Subbasin is the confluence oN#ubes River with the Yakima
River at river km 191.8)n theUpper Yakima Subbasin, four sites were surveyed in Wenas Creek.
In theLower Yakima Subbasin, lamprey were presentlanfll6 (87.5%) siteg?acific Lamprey
were present at all 14 sites wheaenpreys were present. In sites where larval Pacific Lamprey
were present, thaverage sitedensity of Pacific Lamprey (based on captured numbers and
surveyed area), was loweatthe Yakima River (site average of G#n?). Ahtanum Creek had

the highestaverage site density of Pacific Lamprey (44Mm?), as well as the highest density
between all threkower Yakima tributaries3(7 #/m? and 1.4/m in Satus Creek and Toppenish
Creek, respectively). Conversely, Toppenish Creek, which had the lowest aveFatgnsity of
Pacific Lamprey, had the highest density of Western Brook Lamprey €3r8/foppenish Creek

and 4.4#/m? in Simcoe Creek). In Satus Creek and Ahtanum Creek, the Western Brook average
site density was much lower (0#m? and 0.9#/m?). The Yakima River had a low average site
density of Pacific Lamprey, although it was twice as high as Western Brook Lampreyn(d.4

for Western Brook LampreyNo Pacific Lamprey were found, or have ever been found, in Wenas
Creek.
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Map 2. Overview of2018 survey sites in theYakima River Subbasin Yakima River is shown as a&d line,
and yellow lines indicate tributary streams. The Columbia River is shown in blue. Also shown are
surveyed index sitegwhite arrows) where electrofishing occurred. The location ofthe Naches River

confluence (river km 191.9)s labeled Tributary streams are also labeled accordingly.




Habitat Details and General SurveyOverview (Yakima Subbasin

Table 6. Larval lamprey habitat details from surveyed sites within theYakima Subbasin The estimated

total area (m2) of Type | and Type Il habitat within the surveyed 50 m reach is showfiHabitat Location
in Stream Type" indicates the location within the stream where the survey primarily took place;edge”

along the edge of the mainchanngl imai no i n the main channel,
in an alcove.
50 m Habitat
Type Il Primary Fine Location in  Plot Sed. Sed.
Site River 50 m Type Area Sediment Stream Temp °C Temp °C Temp  Thalweg
Type Stream KM Date | Area (m2) (m2) (Type 1) Type (Best) (Best) Diff.°C Temp °C
Exploratory 0.5 8/8/2018 28 60 silt Edge 23.1 19.0 -4.1 23.0
Upper Yakime Index Wenas 0.8 8/8/2018 220 28 silt Main 20.2 20.3 0.1 20.2
Exploratory 1.3 8/8/2018 - - silt Edge 26.2 20.0 -6.2 26.1
Index 2.2 8/8/2018 13 62 silt Side Ch. 25.6 21.9 -3.7 25.5
Index 13.5  9/20/2018 400 20 sand Edge 18.5 14.7 -3.8 -
Index Yakima 112 10/2/2018 110 60 sand Edge 16.3 14.9 -1.4 16.0
Index 171.1 10/1/2018 265 1000 clay Edge 15.2 14.6 -0.6 15.1
Index 12.9 9/27/2018 200 350 silt Edge 15.5 14.8 -0.7 15.1
Index Satus 29.2 8/7/2018 42 95 silt Edge 24.6 21.8 -2.8 24.5
Index 43.8 8/7/2018 15 24 sand Edge 20.2 17.9 -2.3 19.8
Index 7.3 9/26/2018 800 0 clay Edge 18.2 18.0 -0.2 18.2
. Index 24.4 10/11/2018 200 - clay Edge 11.8 12.5 0.7 11.2
Lower Yakime ) -
Index Toppenish  44.6  8/24/2018 43 50 sand Main 19.2 19.4 0.2 19.0
Exploratory 56.9 10/11/2018 11 - silt Side Ch. - - - -
Index 61.7 712712018 7 25 silt Alcove 19.6 16.8 -2.8 17.8
Index Simcoe 9.1 8/24/2018 55 100 silt Main 29.1 18.2 -10.9 29.1
Index 11 10/1/2018 60 250 silt Edge 13.8 13.8 -0.1 13.8
Exploratory Ahtanum 30.6 10/12/2018 12 7 silt Edge - - - -
Index 36.6 8/1/2018 9 18 silt Edge 22.9 20.1 -2.8 22.4
Exploratory 37.3 8/1/2018 3 8 silt Side Ch. - - - -
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Table 7. Larval lamprey electrofishing effort and species composition at survey sites within théakima

Subbasin "Survey Visibility" is an estimated scale of water clarity during the survey (1 is poor visibility,

5is highvisibilty). A PA0 st ands for Pacific Lamprey, an® fAWBO st
PA" is the percent of all captured lampreys (>49 mm) that were identified asPacific Lamprey. "%

Unknown", is the percent ofall captured lampreys< 50 mm in total lengththat could not be identified to

species.

Shock Shock Survey % PA % #PA #WB

Site River Time  Area Visibility # # (>50 Unknown with with

Type Stream KM Date (sec) (m2) (1-5) Captured Missed mm) (<50mm) eyes eyes
Exploratory 0.5 8/8/2018 425 7 2 42 6 0% 2% 0 0

Upper Index Wenas 0.8 8/8/2018 332 6 2 6 0 0% 0% 0 0
Yakima Exploratory 1.3 8/8/2018 422 7 2 58 8 0% 4% 0 0
Index 2.2 8/8/2018 800 10 2 15 15 0% 0% 0 0

Index 13.5 43363 600 10 2 12 3 100% 8% 0 0

Index Yakima 112 43375 715 12 2 2 0 50% 0% 0 0

Index 171.1 43374 600 10 1 24 16 55% 8% 0 1

Index 12.9 9/27/2018 693 11 3 141 200 94% 0% 3 0

Index Satus 29.2 8/7/2018 600 10 4 168 387 100% 5% 0 0

Index 43.8 8/7/2018 750 12 4 26 1 54% 0% 0 0

Index 7.3 9/26/2018 600 10 5 0 0 - - 0 0

Lower Index 24.4 10/11/2018 501 8 2 0 0 - - 0 0
Yakima Index Toppenist  44.6 8/24/2018 780 9 2 3 3 33% 0% 0 0
Exploratory 56.9 10/11/2018 210 4 4 33 10 42% 6% 1 0

Index 61.7 7/27/2018 586 7 4 76 24 10% 8% 0 0

Index Simcoe 9.1 8/24/2018 1200 8 1 46 14 24% 0% 0 2

Index 1.1 10/1/2018 673 11 4 94 25 28% 6% 0 1
Exploratory Ahtanum 30.6 10/12/2018 - 5 5 19 4 95% 0% 1 0

Index 36.6 8/1/2018 479 8 4 94 36 100% % 0 0
Exploratory 37.3 8/1/2018 195 3 5 20 50 100% 0% 0 0

Wenas 1979 30 121 29 0% 2% 0 0

Yakima 1915 32 38 19 68% 6% 0 1

Summary Satus ) 2043 33 ) 335 588 83% 2% 3 0
Toppenist 3877 46 158 51 28% 5% 1 2

Simcoe 1200 8 46 14 24% 0% 0 2

Ahtanum 1347 27 227 115 81% 3% 1 1




Lamprey Measurement Details and Genetic Sample¥ ékima Subbasin

Table 8 Biological data for Pacific Lamprey ( i P Audd)Western Brook Lamprey ( i WBaoaptured at

survey sites in theYakima Subbasin "# of PA" and f # isthe nWithér of Pacific Lamprey and

Western Brook Lamprey, identified to specieg> 50 mm in length).i Gre. 6 st ands f or genet
samples.

# Pacific
PA Mean PA Mean PAMin. PA Max. WB Mean WB Mean WB Min. WB Max. Lamprey #WB
Site #of Weight Length Length Length #of Weight Length Length Length Gen. Gen.

Type Stream  River KM PA (9) (mm) (mm) (mm) wB (9) (mm) (mm) (mm) Sampl. Sampl.
Exploratory 0.5 0 - - - - 41 2.13 104 70 150 0 0
Upper Index Wenas 0.8 0 - - - - 6 - 85 80 90 0 0
Yakima Exploratory 1.3 0 - - - - 48 - 80 60 130 0 0
Index 2.2 0 - - - - 15 - 75 60 90 0 0
Index 13.5 11 1.7 98 84 109 0 - - - - 0 0
Index Yakima 112.0 1 2.4 115 115 115 1 1.54 94 94 94 0 0
Index 1711 12 1.3 97 70 123 10 2.38 101 50 154 23 0
Index 12.9 49 - 73 50 131 3 - 115 90 140 0 0
Index Satus 29.2 49 0.6 86 50 147 0 - - - - 25 0
Index 43.8 14 5.3 144 114 154 12 4.28 124 80 185 10 0
Lower Index 44.6 1 21 120 120 120 2 1.06 78 75 80 0 0
Yakima Exploratory Toppenish  56.9 13 - - - - 18 - - - - 1 0
Index 61.7 5 3.0 117 90 144 44 0.94 67 50 140 5 0
Index Simcoe 9.1 11 1.6 100 80 129 35 1.44 89 50 150 0 0
Index 11 13 1.3 85 60 126 34 1.59 94 60 145 0 0
Exploratory 30.6 18 - - - - 1 - - - - 1 0
Index MMM a6 50 12 89 50 162 0 - - - - 16 0
Exploratory 37.3 20 - 79 75 110 0 - - - - 0 0
Wenas - - - - - - 2.1 86 68 115 0 0
Yakima 8.0 1.8 103 90 116 4 2.0 98 72 124 8 0
Summary Satus . 37.3 2.9 101 71 144 5 4.3 120 85 163 12 0
Toppenish 6.3 25 118 105 132 21 1.0 72 63 110 2 0
Simcoe 11.0 1.6 100 80 129 35 1.4 89 50 150 0 0
Ahtanum 25.3 1.3 84 62 133 9 1.6 94 60 145 4 0

Estimated Lamprey Density and Numbers (Yakima Subbasin

Table 9. Extrapolated number of Pacific Lamprey ( fi P Ard Western Brook Lamprey( i WBO ) wi t hi n
50 m reach at each surveyed site within théakima Subbasin.The term "1+" stands for lamprey that are
> 30 mm, and are estimated to be over one year of ag@imcoe Creek is a tributary of Toppenish Creek.

Extrapolated Extrapolated 1+ Extrapolated 1+ Extrapolated 1+

Site River 1+ PA Density WB Density  PA Mass Density WB Mass Extrapolated Extrapolated
Type Stream KM (#/m2) (#/m2) (g/m2) Density (g/m2) 50 m 1+ PA# 50m 1+ WB #
Exploratory 0.5 0.0 5.9 - 12.5 0 164
Upper Index 0.8 0.0 1.0 - - 0 220
Yakima Exploratory Wenas 1.3 0.0 7.2 - - - -
Index 2.2 0.0 1.5 - - 0 20
Index 13.5 1.1 0.0 1.9 - 440 0
Index Yakima  112.0 0.1 0.1 0.2 0.1 9 9
Index 171.1 1.3 1.0 1.6 2.4 332 277
Index 12.9 4.5 0.3 - - 891 55
Index Satus 29.2 5.6 0.0 2.8 - 233 0
Index 43.8 1.2 1.0 6.1 4.3 18 15
Lower Index 44.6 0.1 0.2 0.2 0.2 5 10
Yakima Exploratory Toppenish 56.9 3.5 4.8 - - 38 53
Index 61.7 0.7 6.3 2.1 5.9 5 44
Index Simcoe 9.1 1.4 4.4 2.2 6.3 76 241
Index 1.1 1.3 3.5 1.6 4.9 79 208
Exploratory 30.6 3.6 0.2 - - 43 2
Index  AManum e g 7.1 0.0 7.6 - 64 0
Exploratory 37.3 6.7 0.0 - - 20 0
Wenas 0.0 3.9 - 12.5 0 135
Yakima 0.8 0.4 1.2 1.3 261 95
Summary Satus_ 3.7 0.4 4.5 4.3 381 23
Toppenish 1.4 3.8 1.2 3.1 16 35
Simcoe 1.4 4.4 2.2 6.3 76 241

Ahtanum 4.7 0.9 4.6 4.9 52 53




Table 10. Estimated number of larvae separated by age clas# a 50 m reachat surveyed sites in the
Yakima Subbasin The term "1+" stands for lamprey that are > 30 mm, and are estimated to be over
one year of age. The term "0+" stands for lamprey that are < Bmm, and are estimated to be less than
one year of ageThe estimated fimax densitie® are the maximum estimated density of lamprepbserved
in one square meter at each site while electrofishin§imcoe Creek is a tributary of Toppenish Creek.

Estimated Estimated Estimated
Estimated 1+ Max Estimated 0+ 0+ Max
1+ Lamprey Lamprey 1+ Mass Lamprey Lamprey
Density Density Estimated Density Density Density  Estimated 50 m Estimated 50 m
Site Type Stream River KM (#/m2) (#/m2) 50m 1+ # (9/m2) (#/m2) (#/m2) 0+ # 0+ & 1+ #
Exploratory 0.5 11.7 10.0 328 17.8 0.4 1 12 340
Upper Index 0.8 2.0 2.0 440 - 0.0 - 0 440
. Wenas
Yakima Exploratory 1.3 14.4 20.0 B B 0.0 - 0 B
Index 2.2 3.0 10.0 39 - 0.0 - 0 39
Index 13.5 2.2 3.0 880 2.7 0.2 1 80 960
Index Yakima 112 0.3 1.0 37 0.5 0.0 - 0 37
Index 171.1 4.6 5.0 1219 5.7 0.5 1 133 1352
Index 12.9 9.5 40.0 1891 - 0.0 - 0 1891
Index Satus 29.2 11.1 50.0 466 4.0 0.4 5 17 483
Index 43.8 4.3 5.0 65 14.9 0.0 - 0 65
Lower Index 44.6 0.7 2.0 29 0.7 0.0 0 29
Yakima Exploratory Toppenish  56.9 16.5 - 182 - 0.0 - 0 182
Index 61.7 14.0 20.0 98 11.5 3.7 15 26 124
Index Simcoe 9.1 11.5 10.0 633 12.1 0.0 - 0 633
Index 1.1 9.6 16.0 574 9.3 0.0 0 574
Exploratory 30.6 7.6 - 91 - 0.0 0 91
Index AU ag g 14.2 40.0 128 10.9 0.0 0 128
Exploratory 37.3 13.3 - 40 - 0.0 - 0 40
Wenas 7.8 10.5 269 17.8 0.1 1 3 273
Yakima 2.4 3.0 712 3.0 0.2 1 71 783
Summary Satus. 8.3 36.3 807 9.4 0.1 5 6 813
Toppenish 10.4 11.0 103 6.1 1.2 15 9 111
Simcoe 11.5 10.0 633 12.1 0.0 - 0 633
Ahtanum 11.2 28.0 208 10.1 0.0 0 208




Species CompositionYakima Subbasin)

Lower Yakima River Satus Creek

® PA (> 50 mm) = PA (> 50 mm)

m WB (> 50 mm) = WB (> 50 mm)
= UN (31-49 mm) = UN (31-49 mm)

m YOY (<31 mm) ® YOY (<31 mm)

Toppenish Simcoe Creek
Creek
2%
m PA (> 50 mm) m PA (> 50 mm)
= WB (> 50 mm) ® WB (>50mm)
= UN (31-49 mm) ® UN (31-49 mm)
= YOY (<31 mm) = YOY (<31 mm)
Ahtanum Creek Wenas Creek
= PA (> 50 mm) = PA (> 50 mm)
®WB (> 50 mm) = WB (> 50 mm)

= UN (31-49 mm) = UN (31-49 mm)

mYOY (<31 mm) m YOY (<31 mm)

Figure 2. Species composition of captured lampreys froreachsurveyedstreamin the Yakima Subbasin

APAO stands for Pacific Lamprey, AWBO stands for We:
species | amprey (that are estiyDatoe ¢t taymuddpc theyygae r one
estimated to be less than one year of ageimcoe Creek is a tributary of Toppenish Creek.



WenatcheeSubbasin

In the Wenatchee Subbasfive sites were surveyed in the upper Wenatchee Subbasin (upstream
of Tumwater Dam on the Wenatchee River, river km 49.8; Mapl&trofished sitewere located

in the Wenatchee River (3 sites), Chiwawa River (1 site) and Nason Creek. @asitB§ Lamprey

were present at two of the three (60%Jentachee River mainstem sit€Eable 2).In the
Wenatchee RiveRacific Lamprey were not present at river km 79.3, although present upstream
at river km 84.0Pacific Lamprey were also present at the onersiddason Creek (river km 6.5).

No lamprey were foundt the one surveyed sitetime Chiwawa RiverAs in all past years (since
2012), m WesternBrook Lamprey werdédentified in the Wenatchee Subbasgiime average site
density wagbased on capturedimbers and surveyed area) was highest in Nason Gr@ekr?)
compared to the Wenatchee mainsteetyeen 2.@/m? and 4.1#/m?). YOY lamprey were found

at all three sites, suggesting active spawning from recently translocated adults into the Wenatchee
Subbasin (2018 or 2017 release years).

V‘v’ashéngtqn
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|
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Map 3. Overview of 2018 survey sites in th@/enatcheeSubbasin The Wenatchee River is shown as a red
line, and yellow lines indicate tributary streams. The Columbia River is shown in blue. Also shown are
surveyed index siteqwhite arrows) where electrofishing occurred. The location of th&umwater Dam
(river km 49.8 is labeled Tributary streams are alsolabeled accordinglyby name

I



Habitat Details and General SurveyOverview (WenatcheeSubbasin)

Table 11. Larval lamprey habitat details from surveyed sites within the Wenatchee Subbasin The
estimated total area (m2) of Type | and Type Il habitat withinthe surveyed 50 m reach is shown. "Habitat
Location in Stream Type" indicates the location within the stream where the survey primarily took place;

"edge"al ong the edge of the main channel, and ASi
50 m 50 m Primary Habitat
Type |l Typell Fine Location in Plot Sed. Sed.
Site River Area Area  Sediment  Stream Temp °C Temp °C Temp  Thalweg
Type Stream KM Date (m2) (m2) (Type 1) Type (Best) (Best) Diff. °C  Temp °C
Index Wenatchee 50.4 8/28/2018 400 - silt Edge 16.9 16.4 -0.5 -
Exploratory Wenatchee 79.3 8/29/2018 400 - silt Edge - - - 0.0
Index Wenatchee 84 8/29/2018 300 400 sand Edge 17.0 17.0 -0.1 16.9
Index Chiwawa 0.5 8/29/2018 40 30 clay Edge 171 141 -3.0 13.3
Index Nason 6.5 8/29/2018 85 40 silt Side Ch. 17.2 15.1 -2.0 -

Table 12 Larval lamprey electrofishing effort and species composition at survey sites within the
Wenatchee Subbasin"Survey Visibility" is an estimated scale of water clarity during the survey (1 is
standsampreyacatrdd ch\WBO

poor visibility, 5 is high visibility). i P A 0

stands

Lamprey. "% PA" is the percent of all captured lampreys (> 49 mm) that were identified agPacific
Lamprey. "% Unknown", is the percent of all captured lampreys< 50 mm in total lengththat could not
be identified to species.

Shock Shock Survey #PA #WB

River Time  Area Visibility # # % % with  with

Site Type  Stream KM Date (sec) (m2) (1-5) Captured Missed PA Unknown eyes eyes
Index  Wenatchee 50.4 8/28/2018 623 10 5 21 3 100%  10% 0 0
Exploratory Wenatchee 79.3 8/29/2018 821 15 4 0 0 - - 0 0
Index  Wenatchee 84.0 8/29/2018 701 11 5 49 41 100% 8% 0 0
Index Chiwawa 0.5 8/29/2018 633 15 5 0 0 - - 0 0
Index Nason 6.5 8/29/2018 623 13 4 63 27 100%  22% 0 0

Lamprey Measurement Details and Genetic Sample$\(enatcheeSubbasin

Table 13. Biological data for Pacific Lamprey ( fi P Ard)Western Brook Lamprey ( i WBcaptured at
survey sites in theWenatcheeSubbasin "# of PA" a n d
Western Brook Lamprey, identified to species(> 50 mm in length).A Ge n .

fi

#

iothhie nuWiBay of Pacific Lamprey and

0

stands

for

samples.
PA PA PA WB WB WB WB  # Pacific
Mean Mean PA Min. Max. Mean Mean Min. Max. Lamprey #WB % WB
Site River #of Weight Length Length Length #of Weight Length Length Length Gen. Gen. Class
Type Stream KM  PA (9) (mm) (mm) (mm) WB (9) (mm) (mm) (mm) Sampl. Sampl. B
Index Wenatchee 50.4 19 0.7 65 50 111 0 - - - - 11 0 -
Index Wenatchee 84.0 45 0.9 72 46 129 0 - - - - 20 0 -
Index Nason 6.5 49 - 62 50 88 0 - - - - 10 0 -

Ch

f or

gene



Estimated Lamprey Density and NumbergdWenatcheeSubbasin

Table 14. Extrapolated number of Pacific Lamprey ( i P Amd)Western Brook Lamprey( i WB 0 ) wii
a 50 m reach at each surveyed site within th&/enatcheeSubbasin.The term "1+" stands for lamprey
that are > 30 mm, and are estimated to be over one year of age.

Extrapolated Extrapolated Extrapolated Extrapolated

1+ PA 1+ WB 1+ PA Mass 1+ WB Mass
Site River Density Density Density Density Extrapolated Extrapolated
Type  Stream KM (#/m2) (#/m2) (g/m2) (g/m2) 50ml1+PA# 50m 1+ WB #
Index Wenatchee 50.4 2.0 0 1.3 - 800 0
Index Wenatchee 84.0 4.1 0 35 - 1227 0
Index Nason 6.5 4.7 0 - - 399 0

Table 15. Estimated number of larvae separated by age classn a 50 m reachat surveyed sites in the
WenatcheeSubbasin The term "1+" stands for lamprey that are > 30 mm, and are estimated to be over
one year of age. The term "0+" stands for lamprey thaare < 3L mm, and are estimated to be less than
one year of ageThe estimated fimax densitie® are the maximum estimated density of lampreypbserved
in one square meter at each site while electrofishing

Estimated Estimated Estimated
1+ 1+ Max Estimated Estimated 0+ Max

Lamprey Lamprey 1+ Mass O+ Lamprey Lamprey Estimated
Site River  Density Density  Estimated Density Density Density  Estimated 50 m 0+ &
Type  Stream KM (#/m2) (#/m2) 50m1+# (g/m2) (#/m2) (#/m2) 50 m O+ # 1+#
Index Wenatchee 50.4 4.0 5.0 1600 1.8 0.2 1.0 80 1680
Index Wenatchee 84.0 8.2 15.0 2455 5.0 31 5.0 927 3382
Index Nason 6.5 9.4 15.0 798 - 1.3 10.0 111 909

Species Compositiorirom all captured lampreys (Wenatchee Subbasin

Wenatchee River NasonCreek

® PA (> 50 mm) = PA (> 50 mm)

= WB (> 50 mm) = WB (> 50 mm)
= UN (31-49 mm) = UN (31-49 mm)

m YOY (< 31 mm) = YOY (<31 mm)

Figure 2. Species composition of captured lampreys from each surveyed stream in the upper Wenatchee

Subbasin. APAO stands for Pacific LampreWwUNDOWBO asntdar
be

unknown species | amprey (that are esti matywuhgdfo
the year, estimated to be less than one year of age.
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Entiat Subbasin

The Entiat River was the most upstream subbasin we survefegl@olumbia Basin mfluence

of the Entiat River is at river km 771.8 of the Columbia Riv@ne site was surveyed at river km
40.2. Only Pacific Lamprey were present at this site. In 2016, Western Brook Lamprey were found
upstream at river km 46.5. Gle examination of all captured lampreys at river km 40.2 showed no
Western Brook Lamprey here (suggesting their distribution is limited to the-oppstrreaches).

The Pacific Lamprey density (calculated from captured lamprey and survey area) was higher th
any of our other sites in the Columbia Basin in 2Q85 #/n7).

V.
# & Image Landsat/ Copernicus
. 3 © 2018 Google

a2 o . - & 2 4795314011" N 1120°2504.07W elev, 2897/ft Heye alt 6641 mi L
Map 4. Overview of 2018 survey sites in thEntitat Subbasin The Entiat River is shown as a red lingand
yellow lines indicate tributary streams. The Columbia River is shown in blue. Also shown are surveyed
index sites(white arrows) where electrofishing occurred. The location of the Naches River confluence

(river km 191.9)is labeled Tributary streams are also labeled accordingly.

2 o —

Habitat and Survey DetailOverview (Entiat Subbasin

Table 16. Larval lamprey habitat details from surveyed sites within theEntiat Subbasin. The estimated
total area (m2) of Type | and Type Il habitat within the surveyed 50 mreach is shown. "Habitat Location
in Stream Type" indicates the location within the stream where the survey primarily took placefi Si d e

Chdo indicates the survey primarily took place in a :
Habitat
50 m 50 m  Primary Location Plot Sed.
Type | Type ll Fine in Temp Temp  Sed.
Site River Area  Area Sediment Stream °C °C Temp Thalweg

Type Stream KM Date (m2) (m2) (Typel) Type (Best)  (Best) Diff. °C Temp °C
Index Entiat 40.2 9/19/2018 265 180 sand Side Ch.  10.31 9.38 -0.93 -




Table 17. Larval lamprey electrofishing effort and species composition at survey sites within thentiat

Subbasin "Survey Visibility" is an estimated scale of water clarity during the survey (1 is poor visibility,

5is highvisibility). A PA0 st ands froey Paxnd itWBR&a mpt ands f % Wester
PA" is the percent of all captured lampreys (> 49 mm) that were identified agRacific Lamprey. "%

Unknown", is the percent ofall captured lampreys< 50 mm in total lengththat could not be identified to

species.

Shock Shock Survey #PA #WB
Site River Time Area Visibility # # % with with
Type Stream KM Date (sec) (m2) (1-5) Captured Missed %PA Unknown eyes eyes
Index Entiat 40.2 9/19/2018 578 10 4 133 457  100% 23% 0 0

Lamprey Measurement Details and Genetic Samplg&ntiat Subbasin)

Table 18. Biological data for Pacific Lamprey ( fi P Amd)Western Brook Lamprey( i WBcapftured at

survey sites in theEntiat Subbasin "# of PA" a nd A # iothe nWiBer of Pacific Lamprey, and

Western Brook Lamprey, identified to specie{>50 mminlength)i Gen. 6 st ands for genet
samples.

PA PA PA WB wB WwB WB  # Pacific
Mean Mean PA Min. Max. Mean  Mean Min. Max. Lamprey #WB
Site River #of Weight Length Length Length #of Weight Length Length Length Gen. Gen. % WB
Type Stream KM PA (9) (mm) (mm) (mm) WB (9) (mm) (mm) (mm) Sampl. Sampl. Class B
Index Entiat 40.2 102 - 89 50 140 0 - - - - 0 0

Estimated Lamprey Density and Numbers (Entiat Subbasin)

Table 19. Extrapolated number of Pacific Lamprey ( i P Amd)Western Brook Lamprey( A WB O ) wi t hi n
a 50 m reach at each surveyed site within thentiat Subbasin.The term "1+" stands for lamprey that are
> 30 mm, and are estimated to be over one year of age.

Extrapolated Extrapolated Extrapolated Extrapolated

1+ PA 1+ WB 1+ PA Mass 1+ WB Mass
Site River Density Density Density Density Extrapolated Extrapolated
Type Stream KM #/m2) #m2) (9/m2) (9/m2) 50m 1+ PA# 50 m 1+ WB #
Index Entiat  40.2 11.5 0 - - 3048 0

Table 20. Estimated number of larvag separated byage classjn a 50 m reachat surveyed sites in the
Entiat Subbasin The term "1+" stands for lamprey that are > 30 mm, and are estimated to be over one
year of age. The term "0+" stands for lamprey that are < 3 mm, and are estimated to be less than one
year of age.The estimated fimax densitie® are the maximum estimateddensity of lamprey observedin
one square meter at each site while electrofishing

Estimated Estimated Estimated Estimated
1+ 1+ Max Estimated 0+ 0+ Max
Lamprey Lamprey 1+ Mass Lamprey Lamprey Estimated
Site River  Density Density Estimated Density Density  Density Estimated 50 m O+ &

Type Stream KM (#/m2) (#/m2) 50mi1+#  (g/m2) (#/m2) (#m2) 50 m O+ # 1+ #
Index Entiat  40.2 23.0 25.0 6095 - 36.0 >100 9540 15635




Species Composition (Entiat Subbasipn

Entiat River

= PA (> 50 mm)

m WB (> 50 mm)
UN (31-49 mm)

= YOY (< 31 mm)

Figure 3. Species composition of captured lampreys from each surveyed stream in the Entiat Subbasin
(river km 40. 2) . APAO stands for Pacific Lamprey, i
stands for unknown species lamprey (that are estimated to be overoneaye of age) and AYOY
for young of the year estimated to be less than one year of age.

Methow Subbasin

In the Methow Subbasin, we assisted with larval lamprey habitat surveys perforndetrby
Crandall (Methow Salmon Recoveryin total, threepreviously established index sites were
surveyed in the Methow River, and four index sites surveyed in the Chewuch River (a tributary of
the Methow RiverTable 21, Table 22 and Table)230Y lampreys (< 31 mm) were found at

five of the seven surveyeda#(Table 23) No Western Brook Lamprewere found, although in
2017Western Brook Lamprewyere identified in the Methow River (at river km 59.3).

Habitat and Survey Detail Overview (Methow Subbasin

Table 21.Larval lamprey habitat details from surveyed sites within the Methow Subbasinwith John

Crandall (Methow Salmon Recovery)A -G i ndi cates that the specified da
50 m 50 m Primary Habitat
Type | Typelll Fine Location Plot Sed. Sed.
Area Area  Sediment in Stream Temp °C Temp °C Temp  Thalweg

Site Type Stream  River KM Date (m2) (m2) (Type I) Type (Best) (Best)  Diff. °C Temp °C

Index 25.6 8/23/2018 14.6
Index Methow 59.3 8/23/2018 - - - - - - - 13.0
Index 74.7 8/22/2018 - - - - - - - 16.2
Index 0.8 8/22/2018 - - - - - - - 18.2
Index Chewuch 22.3 8/22/2018 - - - - - - - 12.3
Index 28.6 8/22/2018 - - - - - - - 12.0

Index 16.1 8/22/2018 - - . . - - - 12.0




Table 22.Larval lamprey electrofishing effort and species composition at survey sites within thdethow
Subbasinwith John Crandall (Methow Salmon Recovery)i PAG0 st ands for Paci fic
stands for Western Brook Lamprey."% PA" is the percent of all captured lampreys (> 49 mm) that were
identified as Pacific Lamprey. "% Unknown", is the percent of all captured lampreys < 50 mm in total

length that could not be identified to species.

Shock Shock  Survey % PA % #PA #WB

River Time  Area Visibility # # (>49 Unknown with with

Site Type Stream KM Date (sec) (m2) (1-5) Captured Missed mm) (<50mm) eyes eyes
Index 25.6 8/23/2018 1047  55.2 - 125 10 100%  21% 0 0
Index Methow 59.3 8/23/2018 676 27.9 - 47 3 100%  94% 0 0
Index 74.7 8/22/2018 780 59.3 - 198 34  100%  25% 0 0
Index 0.8 8/22/2018 766 50.2 - 129 13 100%  32% 0 0
Index Chewuch 22.3 8/22/2018 687 16.1 - 26 3 100% 0% 0 0
Index 28.6 8/22/2018 934 53.8 - 4 0 100%  25% 0 0
Index 16.1 8/22/2018 1865  132.0 - 77 27  100%  10% 0 0

Lamprey Measurement Details and Genetic Samplgdlethow Subbasin

Table 23.Biological data for Pacific Lamprey ( fi P Adpjured at survey sites in theMethow Subbasin
with John Crandall (Methow Salmon Recovery) The mean, min and max length for all measured
lampreys is shown for each site (combined for Pacific Lamprey and unknown species lamprey$)Ge n .

Sampld0 st ands for genetic (fin clip) sampl es.
# Pacific
# Mean Min. Max.  Lamprey

Measured Length Length Length Gen.
Site Type Stream River KM to Length (mm) (mm) (mm) Sampl.

Index 25.6 125 68.3 18 128 0
Index Methow 59.3 47 27.7 19 112 0
Index 74.7 198 60.7 19 114 0
Index 0.8 129 64.9 39 106 0
Index Chewuch 22.3 26 74.9 58 92 0
Index 28.6 4 52.5 26 68 0
Index 16.1 77 82.0 33 134 0

Estimated Lamprey Density and Numbers (Methow Subbasin)

Not all measurements were collected from Methow Subbasin surveys (slightly different
methods/protocols).



Appendix: Additional Site Maps and Photos

Lower Yakima River Mainstem
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Imagery/Date: 7/20/2018'  46°18'01.28" N 119°19!52.66" W' elev. 367 ft  eyelalts 11042/ ft €}

Map Al. Site map of Yakima index site at river km 13.5 (surveyed in September 2018); red balloon indicates
presence of Pacific Lamprey.

i # "“ : - Y ] RE ) & it e D s & g p i
Photo Al. Yakima Rrer index site ativer km 13.5 overview of Type | habitain August(left) and overview
of the same survey area in September (right) from 28018vey.
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Imaqpn Date: 10/14/2018  46°15'35.19" N 120°0 W elev 656ft eyealt 1346ft €

Map A2. Site map of Yakima index sit¢ d@ver km 112.0(surveyed inOctober2018); red balloon indicates
presence oPacific Lamprey. The small red dots indicate stream distance of 100 m.

Photo A2 Yakima Rver |ndex5|te at river km 112@)verV|ew of Type I habitain October(left) and and
overview of the same survey area looking upstream that samdrégyt) from 2018 survey.
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Map A3. Site map of Yakima index sitet @ver km 171.1(surveyed in October 2018); red balloon indicates
presence of Pacific Lamprey. The small red dots indicate stream distance of 100 m.

Photo A3 Yakima Rver index site at rivekm 171.1 overview of Type | habitain October(left) and a close
up of the silt and fine sand sediment compositigight) from 2018 survey.



Lower Yakima Tributaries
Satus Creek
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Date: 10/14/2018 = 46°17'25.89" N' 120°13:18.14 elev.. 698 ft - eye alt 1390 ft )

Map A4. Site map of Satus Creek index site at river km 12.9 (surveyed in September 2018); red balloon
indicates presence of Pacific Lamprey. The small Yelwts indicate stream distance of 100 m.
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Imagery Date: '5/3/2015  46°15/05.90" N 120°22'40.54" W_elev 900 ft = eyealt 1571 ft £

Map A5. Site map of Satus Creek index site at river km 29.2 (surveyed in August 2018); red balloon
indicates presence of Pacific Lamprey. The small yelldots indicate stream distance of 100 m.

Photo A5. Satus Creek index site at river km 2®2erview of Type | habitatn August(left) and a close up
of the fine sand sediment composition in Octol§gght) from 2018 survey.



(SAT 43.8

R et ey
Imagery Date: 5/3/2015 _ 46°11'17.99" N 120°29'17.73% W, elev 1181 ft  eye alt 1824 ft
Map A6. Site map of Satus Creek index site at river km 43.8 (surveyed in August 2018); red balloon
indicates presence of Pacific Lamprey. The small yelldots indicate stream distance of 100 m.

G‘é;ogle Earth.

Photo A6. Satus Creek index site at river km 4308erview of Type | habitatin August(left) and a close up
of the fine and coarse sand compositimight) from 2018 survey.



Toppenish Creek

Imaqer, Date: 10/14/2018 46°18!53:90" N 120°13'01.69"

Map A7. Site map of Toppenlsh Creek index site at river km 7.3 (surveyed in September 2018) whlte
balloon indicates that no lamprey were found at this site. The small yetlotg indicate stream distance of
100 m.
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Photo A7. Toppenish Creek index siterater km 7.3 overview of Type | habitatn Septembe(left) and a
close up of the silt and fine sand sediment compositieght) from 2018 survey.
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Imagery Date: 5/28/2017 ~ 46°18'55.85" N 120°22'01.81" W elev. 734 ft eyealt 1404 ft €
Map A8. Site map of Toppenish Creek index site at river km 24.4 (surveyed in October 2018); white balloon
indicates that no lamprey were found at this site. The small yelilmis indicate stream distance of 100 m.

Photo A8. Toppenish Creek index site ater km 24.4 overview of Type | habitain October, surveyed in
2018.
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% 199% Imagery Date: “‘28;‘201.77/ 46319‘54.0‘3” N 120°33'16.34" W. elev. 797ft ‘eye alt 1483 ft €)
Map A9. Site map of Toppenish Creek index site at river km 44.6 (surveyed in October 2018); red balloon
indicates presence of Pacific Lamprey.

Photo A9. Toppenish Creek indesite at river km 44.6overview of Type | habitatn located across the
stream from a screw trap in Jun@eft) and a close up of the actual surveyed area in Octofght) from
2018 survey.



