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We, asz human beings, have been given the responsibility
to insure the existence of all living things. In the face of
this responsibility thers are at laast two different phi-
losophies. Leopold (1949:VIT) expressed these as: "There are
scme who can live without wild things and some wha cannot.®
For those that believe it is better that organisms continue
to exist, than to become extinct, a commitmart to the conser-
vation of natural communities is paramount, Management of
the natural community provides the opportunity for species
fitness, the space necassary to exist, and temporal reguirs-
ments  bothk for the individuzl and tha continuaticn of the
species,

In south-central Oregon the existence of various species

of =uckers (Catoztomidse) has shaped the existence of man for
thousands of uears. Sucker migrations wup the Williamson and

Sprasue rivers signaled winter-end. Feor the Klamath and
Modoo Indians this food souce came at a time when winter
foods could be exhausted. The heawy dependence upon  this
food for survival shifted to the oppartunity for commercial
enterprise with establishment of non-indians in the Klamath
Basin., A factory was first built to process suckers into oil
(Sutton, 1876, cited im Helfrich, 1972). Later, in 1892, a
fish cannery was operated on the Lost River. Fish were also

packed into barrels and shipped to market (Helfrich, 1972},
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Three sucker species inhabit Upper Klamath Lake, Oregan:

the shortnose (Chasmistes  brevirostryus), Lost River

(Deltistos luwatiie), and Klamath l=argescale (Catostomus
snsderi). General information on these specisez has been

documented bu Cope (1872), Gilbert (1BS8), Spier (1930),
Cressman et a2l. (19568), Staven (1966), and Howe (1968).
Classificaticon of each species has been conducted by ECopea
(iB73), Seals (1898), Gilbert (18%98), Miller (1958), Bailey
et al, (1970), Miller and Smith (1S67), and Andreasen (197%).
The acowrrence and distribution has beeﬁ reported bu Coots
(1S65), Bolden {126%), Sonrarvil (1972), Bond (1974), and
Andreasen (1375).,

Simce 1981 the Klamath Tribe has been concerned zsbout
the spparent declima in populations size of all three species
of uppar Klamath Lake suckers. Interest in these species by
the scientific commanity has covered a3 l=engthy period of
time. However, imn spite of these studies there was inad-
equate information on the life history and population dynam-
ice of these fish. Consequentially, the status of each spe-
cies of sucker had not been determined.

In 1983 the Klamath Tribe, Oregon Department of Fish and
Wildlif=e (0OFW), and U.S. Fish and Wildlife Service (USFWS)
initisted a cooperative study with the following obJjectives:
1) estimate the population size of each species of sucker
that spawn in the lower Williamson and Sprague rivers, 2) es-
timate the number of suckers_caﬁtured in the Williamson and

Sprague  river fisheries, 3) follow fish movements using
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radio-telemetry, 4) determine reproductive producticn  with
larval sampling, and 5) collect snvironmental data.
STUDY AREA

Our  studies were conducted in Upper Klamath and Roency
lakes, the lower Sprasue, and Williamson rivers. Thase wa-
tars' are lomated in south-gentral Oregon, and form the up-
permost portion of the Klamath River Basin (Fioure 1), The
Williamson River flows out of Upper Klamath Marsh ap-
proximataly 35 river miles (RM) upstream from Upper Klamath
Lake and is stained brown because of the marsh. Spring Creek
enters the Williamson at about RM 16 and adds approximstely
300 o.f.s. of clear, 40 - 45 F water. At about RM LL, the
Sorague River flows into the Williamson river, Although
sorings  and snow runoff make up the bulk of the flow in  the
Spragus river, the water is generally discolored, due to ap-
proximately 85 milas of agricultural land the Sprague passes
through, Water temperatures in the Sprague warms much Faster
in the =spring than does the Williamson.

Tha water elevation in the lower 5.6 milss of the
Williamson is the same as that of Upper Klamath and RAgency
lakes, Tha lake slevation is controlled at the outlet by
Link Riwver Dam. At full pool, Upper Klamath and Rgency lakes
constitute about 90,000 acres of water with an average depth
of approximately sight feet. The lake is hishly eutrophic
énd axperiences nuisances algse blooms and subseguent dis-
=0lvad oxusen sags. The hydrogenism concentration in  the

lakes is veru hish during the summer (PH = $-10), except in
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Figure 1. Map of Upper Klamath Agency lakes including major tributaries.
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areas of spring or river water inflow.

METHODS
1 . asth s +.1

Populstion estimates for Lost River and Shortnose suck-
ers wersa hade using drift-boat mounted electrofishing gear.
Tha convarter box was 2 Coffelt model WP IXIC and was powered
by a 1,200 W generator. We used the Schnabel multiple census
eaquation with Chapmans modification (Ricker 1275) toc process
the data. Confidenca intervals around the estimates ware
from = tabla for variables distributed in a poisson fregusncy
distribution (Rickar 1975). In 1984, ws mads ten pass=s (13
Foril - 15 May) fram the Spragus River Dam (RM 0.8) down-
stream to balow the Hw 97 bridas on the Williamson river (RM
€.5). TIn 1985, ithirteen passes were made over the sama area,
beginning on § April and endinmg on 14 May. Captured suckers
were placed in a2 live box and occasionally anesthetized with
a light doze of MSZ222. At about L/% mile intervals, csptured
suckers were tagged with individually numbered Flouw dart
tags, identifiad for species and sax, m2asured.to the nearest
mm and releasad.

Population estimates for Klamath largescals suckers were
made utilizing a Peterscn sihgle census mathod with Chapmarns
modification (Ricker L127%5), Fizh were —captured in the
Spragus River Dam fish ladder using a Smith Root Model 12
Backpack electrofisher. The 1984 populstion eztimate was

made using fish tagged in 1984 and recaptured in the ladder
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during 1985, Similarly, the 1985 astimate was made by tag-
ging fish in 1985 and recapturing them in 1986. It was as-
sumed that recruitment into the spauwning population equalled
the mortality of adults, and that tagged and untagged fisn
mortality were not significantly different,

fnaler Cateh

Angler catch of suckers during the spawning run was es-
timated wusing a roving creel survey. The survey was con-
ducted from S March to 20 May in 1984, and Li March to 1S May
in, 1985, The swrvey araa includeﬁ 0.8 miles of the Sprague
River from the dam to the Williamson, arnd 4.3 miles of the
Willismson River from the confluence of the Sprague River
downstr2am to about 1/4 mile balow the Huwg, 97 bridoe. How-
ever, nearly all of the angling occurred at two locationsz: 1)
Just below the dam on the Sprague River, and 2) at the rapids
on the Williasmzon River.

Amnglars were surveged § days per wesk, B8 howrs per day.
Survey days and early and late starting times were randomly
selected. Prassure counts were made five times a day at tuwo
haur intervals and consisted of counting each angler, Expan-
sion of the data was stratiP;ed for weekends and weskdaus and
by area (Spragua or Williamson rivers).

Suckers rearing in Upper Klamath and Agencu lakes were
captured using an Oneida trapret with a3 6 x & ft. box and 100
ft. of lzad. We also used s hoop net with 30 ft. wings and 4
ft. bhoops. Mast sets were made in areas of the lake with

dissolved oxugen levels at or above 6 ppm and water tem-

Ex. 280-US-405
Page 9 of 41



peratures below 72 F. These =reas were generally associated
with inflow from springs or streams.
=203 ~ T= t;

Klamath largescals and shortnose suckers ware collected
using two methods in 1983 and 1584, An Oneida trapnet set at
the mouth of the Williamsom River provided saven of elaven
radiotagged fish (Table 1). Four Klamath largescale suckers
wera netted and tagged in the fish ladders at the dam an the
Spragua River. Sampling was conducted extensively using
electrofishing but this techmicue was maver used to collect
fish Ffor the telemetry study. Fish were collected 5 times
over g two-ysar period, Movemants of tagged fish into spaun-
ing areas, migrations into Upper Klamath Laka and seasonal
habitat use were recorded.

External radic transmitters, Telonics model RBS, were
attached to the back of each captured fiskh using stzinless
stesl wire. The method of atitachment was described in detsil
by Scoppatione {(1383). Each fish was kept in the water dur-
ing the attachment process which ususlly lasted less than L0
minutes.

Radio transmitters weiaohad zpproximatzly 26 grams in a2ir
and eight grams in wster. Each transmitter was to have a
life of asbout six months, exceot one transmitbter (L151.857)
which had a lsrger battery and was to last one year. Aall
units transmitted in the 150.330 - 15L.860 MHz freguency
ramng=2, each with a unigue signal so that individuzl fish

could be identified. Pulse rates on some hransmitiers wers

VI
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ibrated to specific temperatures to verify seleactad water
peratures. A Telonies scanning receiver (Tr2) enabled the
estigator to identify amy particular frequency btransmitted
180 to 1852 MHz.
Omni-directional and pinpointing tupe (bidirectional)
tennas ware used. Lacations were triangulated from shora
nd from a helicopter. Once migrations besan, it was neces-

ary to use 3 haelicopter to cover large are=as of both the

Feble 1, Radic - transmitter freaquencises attached to Klamath

largescale and shortnose suckeres during 1983 and 1984.

Tramsmitter Oztea

Lake 18G.331L &/28/83 KLS 43,3
Lake 180.882 10/21/83 LS M E2.1
Lake 180.721 10/21/83 (RS F 43.°2
Lake 180.872 10/21/E3 KLSxSN M 7
Lake 151.061 10/21/83 KLS F 56.6
Lake 151.351 10/21/83 SN F 34.8
Dam 150,657 4/3/83 KLS M

Cam 180Q.112 4/4/84 KLS F

Lake 180.202 3/7/84 KLEXSM ™ 47.8
Oam 180.223 3/7/84 KLS ™ 45.8
Cam 181,820 4a/3/24 €S F

£ Species identification

KLS - Klamath largezcale
SN~ Shortnase

VIT
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rivers and laks. In additicn, saveral fish could be located
at the zame time.

Tha leocstion of & fish was recorded as a3 single cantact
whan  encountared. Specific information on  movement and
nabitat prefarsnca was collsctaed senarately. During periods
uhan fish were involved with spawning and major movements,
daily observations ware made. At othar times locations were
recorded on a weekly basis.,

Freferred habitat data was collectaed if a fish remained
in onme location for 30 minutes. This data included gensral
environment, micraohabitat, substratas, watsr depth, and veloc-
itd, Llatar depth, wvelocity, and substrate measurements wore
taken only when Fish maved to another location or after a
30-minute monitoring perigd. Water degths were recorded with
a2 top-set wading rod and water velocity was messured with 2
Price AR current meter. Substrate type was classified by di-
rect observation,

2l Emid +im

Emigration of sucker larvae was measured by using four
planktorn rnets in thes Spragus and Williamson rivers, down-
stream from the identified spawning areas. The nets had a3
mash of § squares/scm, a rectangular mouth of 46 cm X 60 cm
snd 3 length of 125 cm. _Collecticn of larvae was made in a2
PUC tube £.2 cm in diamster and 15.3 om long and lined with
1.3 mm mesh plastic screen,

In 1283 the larvsl survey was coonductad st three

locations. One swwvey point was on the Sprague River, river

VIIT
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mil= 5.9 (T 345, R7E, Ssc. 35) and at two points on the
Williamson River, RM 13 (T 345, RYE, Sec. 27) and RM £#.9 (T
2385, RTVE, Sec. 3C). At each location the fFour plamkton nets
were set across the stream (stations). In 1984 aore naet was
set in the Modoc Irrigation diversion for zix niaghts during a
two week period. Each nret was checked  at l=2ast avery
half-hour, spacimens collechted were preserved for. identificsz-
tion at 3 later time,

Larval emigration survaus were initiated on May 22,

18283, Imitial surveys were conducted on Mondaw, Wednesday
and Fridaw on a 24 how basis. Information was recorded on
the data, location, station, depth, time, air and water tem-

perature, and flow. &Fter 1582, we did not survey for larvaa

during daglicht hours.

IX
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RESULTS

gnsler Catek

We estimated that 1,262 suckers were harvested in the
studuy area of the Sprague and Williamson rivers durinag 1924
(Table 2)., In 1985, 687 suckers were harvested (Table 3).Ap-
proximately 92 percent of the 1985 angler harvest was Lost
River suckers. Sharthnose and Klamzsth largescale suckers rep-
resentad less than 3 and 6 percent of the catch respectively.
Tt was impossible to zccwrately estimate the numbzr of  each
speciss csusht im 1984 bacause of an identification preblem.
Gpparently, the main coresl suwvedor identified shortnose
=z=uckars as Klamath largescale suckers and vice veresa: Wa as-
sume that most of the fish caught bstween & March and 8 April
wera Klamath largescale because caoncurrent electrofishing in-
dicated few Lost Biver or shortnose suckers were in the
Williameon or Sprague riwvers dwine that period below RM 7.
Mozt of the Ffish captured after 8 April were probzably Lost
river suckers, again basaed on species composition in the
samples from electrofishing. Utilizing this information and
the species compositicn from 1985 we arrived at a rangs

within which the actusl species composition probably oc-

curread:
Sneciss pormber Cagsht
Lost River 722 to 1,157
Shortneose 35 to &2

Klamath Largescale 70 to 478

Ex. 280-US-405
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T et imab
be estimated the populastion of Lost River szsuckers wss
23,123 in 1384 and 11,861 in 1985 (Table 4). These e=stimates
were basad on 5 and 14 recaptuwres in 1984 and 1985, respec-
tively., The peopulatiorn of shartnose suckers was estimated to
be 2,650 fish in 1984 (Table 4). We ware able to recapture
the minimum of four fish in 1984 (Robson and Regier 1568);
however, in 1985 only crne shortrose was recaptured and an
unbissed population estimate wss not possibla.
Table 2. Estimated catch of Lost Riwver, shorthose and

Klamzth laraascale suckers in the Williamson and Sprague riv-
2rs during 1984,

+ime perind ecti ad cat specizs

3/5 to 3/24 10

3/12 to 23/25 0

3/26 to 4/8 354
4/2 to 4/22 262
4/23 to S/6/6 439
/7 to 5/20 13z

_TOTEL 1,282
XKI
Ex. 280-US-405
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Table 3. Estimated catch of Lost River, shortnose and
Klamath largescale suckers in the Williamsomn and Sprague riv-
ers during 1985,

Estimated Catoh

Timz period Lost Piver Shortnogs targesoolis
3/71% to 3/24 a Q 22
3/25 to 4/7 L ) 10
4/3 to 4.21 333 i2 6
4/22 to B/S 292 7 )
5/56 to 5/1S5 i £ s
T0TAL &30 19 heys]
Tzble 4, Estimates of populstion sire of Lost Riwver,

Shortnose, and Klamath largsscals suckers in the Williamson
and Sorague Rivers during 1924 and 1285.

Populstion Estimatea

A i = a intoras
PR - lega 1e55
Lost Riwver 23,123 t1l,861

(11,858 - 86,712) (8,478 -1%,763)

Shorthosze 2,650
(1,026 - 10Q,4581)

Klamath laragescale 8,698 6,986
(4,932 - 15,785 (4,425 -11,392)

XIT
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Table 5. Catch of suckars per ealectro-
Fishing. trip in the Williamson and Sorasue
Rivers, 1984-192ag.

Lost River Sharthose
Y=ar =uckere/trin suckere /trio
1384 85.5 17.6
1988 42, 4 3.9
ig8s 23.9 3.3
AITI
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Klsmath largescale sucksr ponulstiors were sstimated to
be 8,628 and 5,895 fish in 1984 and 1985, respectively (Tabls
43, Eight recaptures were made for the 1984 estimate, and
the 1985 estimate was made from 14 recaptures.
| Becausa we wars unable to make a shortnose sucker asti-
mate in 1985, or estimate any of the sucker population sizes
in 1986, we utilized coatch ﬁer electrofishing trip as an in-
dex to abundance. In 1986, we made three elesctrofishing
trips betw=en 92 and 268 April. The resulting index shows
sharply decreasing sbundance of both Lost River and shortnose
suckers from 1984 to 1986 (Table 5).

ittt =2tp=

From the sstimatas of catch and population size, ws cal-
culated expleoitation rates that ranged betwsen 9.8 and 5.5
percent of the populstion (Table 6). The Lost River sucker
sppeared the most exploited; probably dus to its large size
and therefore, hisher susceptibility te snagging,

Length and sraowth

Lost River suck=rs ranged in lemgth from 43.3 to 77.3 cm
during 1984 and 1985 (Table 7). Females averaged § to &6 om
lonaer than males and this difference was significant at p<
0.01 =3ch uear.

Shortnoze suckers were much smaller than Lost River
suckers rangina from 27.6 to 53.2 cm (T=sble 8). Like the
Lost River sucker, sexual dimorphizm was evident in shortnose
suckers with females averasing azbout 2 om longer than males.

The differernce in length between male and female shortnosa

XIV
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suckers were significant at p ( 0.0L in 1984 and o { O.05 in
1$85.
Eight Lost river and four shortnose suckers were tagged

during electrofishing in 1984 and recaptured in 19385,

Fork length measurements were taken from the fishing both
years., The average change in fork lensth was less than ©.S5
cm for each speci=s. This difference is probably lass than

the sampling error we incurred when measuring the fish,

Howsaver, these datas appear to show very slow growth in both
scecies of sucksrs, at least aftar maturity.
Table 6, Estimates of exploitation rates for Lost River

shortnosa, and Klamath laraesscals suckers in the Williamson
and Sprague rivers during 1984 =znd L9865,

Soe=njecs 1324 (2) 1985
Lost Rivar S.i - 8.0 5.3
Shortrcse 1.3 - 2.3 --
Klamath largescale ¢.8 - 5.5 0.8

{a) Based on range betugsen 1584 and 1935 species in the an

gler catch,.

XV
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Table 7,

Faork lsrmgth statistics for bLost River suckers cam-

tured by electrafishing in the Williamson and Spracue rivers

during 1384 and 1385.

Forbk lenath (comd

Year S I M=an St wiaf i I
12384 Male 3ie 61.6 3.7 43.3 - 73.1
1984 Famzle 245 66.8 4.6 43.5 - 75.8
1985 Male 345 61.5 4.0 45.8 ~ 70.0Q
1825 Famzle 2558 &67.7 3.8 E0.5 - 77.3

Table 8,

Fork length statistics for shortnoss suckere cap-

tured by electrofishing in the Willismson and Sprague rivers

during 1984 and 1985.

Fork lonoth (om)

Yezsr Sev b Mean Stand, deviation Rasnes
1984 Mals, 103 4z, 1 3.0 34.2.,- 5§3.0Q
1924 Femgle 68 44,7 2.3 38.5 - 52.5
1928 Male 73 41 .4 3.E 27.6 - 47.3
1985 Female 38 43.1 3.3 5.8 - 47.9
XUT
Ex. 280-US-405
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ODuring 1984, we did not sustematically look for fish
with hubrid characteristics. Howewver, it was obvicus that a
large percentage of the shortmose sucker papulstion was hy-
bridized. In 1985, we recorded esch hubrid ocbzerved and des-
ignated the dominant ard sscondary charscteristics of each
fish. Characteristics used to identify species were: body
shape, langth and color; head shape and length; position of
the mouth; and number of papilla= on the lips

Thirty-five percent of all fish observed with st least
soma shortnose suchker characteriztics (N=L176) were classified
8 hybrids (Table 9). Fouwr percent of the suckers with Lost
River characteristics (N=E82) and 33 percent of the suckers
with Klamath largescale charzscteristics (N=173) were hubrid-
ized, Table 2 Includes onlu those fish captured bealow the
Sprague River dam and deoes not include Klamath largescals
suckerse captured inm the fish laddar st the dam. In 1985, ap-
proximately one percent of the 288 Klamath largescals suckers

capturad in the ladder were hybridized.

AUIT
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Tablse 9. Percentace of hubridizaticon betwesn species of suck-
ers in the Williamson and Spragus rivers as observaed during
electrofishing in 1S5S,

Secondary Number, of £izh (by dominant oharacterizticsig
charascteristics

of fizh Last River Shortnose Klamath | arcssczle
Lost River - 1 )
Shortrnose 15 -- 25

Klamath larasccale 4 22 -

Total number of

fish cbservead E8& 136 L4aa
Percentage

hubridized 3.1 15.9 20.9

arsl Determine in the field by observing (in hand) sackh Fisk

for dominant and secondary species characteristics.

XVIIT

Ex. 280-US-405
Page 22 of 41



Laka Studiss

Between 2 July and 28 August 1986, we made 9 trapnet and
3 hoopret sets in Upber Klamath and Agency lakes, One each
of the trapnet ahd hoopret sets dusfunctiormed; however, the
balance of the sats captured a larse number and wvaristg of
fish (Tsbles 10 amd  11).

kia captured 3 total of 8 Juvenile suckers in all of the
trapnat, and hoopnet sets and all were Klamasth lsrgescale.
Tha remaining 18 suckers captured were adult fish and con-
sisted of 1 shortroze (including 2 shortrnose hubridss, 4
Lost River and i Klamath largescala (Tzables (0 and 1L},

We were unable to relate water quality tc rnumbers of
suckers causht bacause of the low number of sebts made., Houws -
ever, on 27 Auaust, we observed between 100 and 200 suckers
in the cold, well oxuagenated water of Pelican Bay. At the
same time, the main body of Upper Ylamath Lake had diszsalvad
oxggen concantratioris of less than & ms/L snd a pH level of
approximately (0 (Scoppettons and Coleman, wipublished data,
USFS, Reno NV 1936).

During late July and August, we received reports from
the pubkliz about dead suckers im Upper Klamath Lakes, Lla
found dead suckers floatimg in Ugper Klamath Lake on 6,7,

26-29 fuaust, These obsarwvations suogest that the suckers in

Pomnl 4 pmmvs ey g e D77 Dy oy Sy bl ey e em eAdD ke lam a1 -
o e w3l |1 [Pi b LU e b b — L Wi = -l P = LR — PR L 1~ L= LS I —1 Tt e Sl § St
ter guality in the main body of the lake.
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A length freaquency histogram of Laost River Suckers cap-
tured in the Spragus and Williamson rivers gduring 1985, shows
the majority of the fish ranged between &8 and 72 cm (Figure
a). Tha lencth fregusncd histogram for Lost River suckers
found dead in Upper Klamath Lake in 1986 was similar to the
1SE5 histogram, The probsbility that the suckers found dead
in 1986 are of the same population as those that ascended
the Williamseon and Sprague rivers in 1985 is increasad by the
fact that two of the dead Lost River swckers had been taoged

in the Sprague River during 1988,

XX
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Tabla 10. Number of fish capturad in 3 trapnet sets iﬁ Uoper
Klamath and Geancy lzkas during July and fusust, 1586

Cateoh
Coqynom name Scisntific name  Nupber Pergentage
Native Species
Blue chub il 1,405 2.8
Tui chub Gila bicnlor 5,620 11.4
Klamath Largescale [atostomis snuderd a (0.1
sucker
Lost River sucker altistes = 4 (0.1
Shortnose sucker Chazoiztes irostris L1 (0.1
Rairbow trout cal azirdnard 4 (0.1
Klamath lske sculpinCaotius orincegs
Slender sculpin nttus temuis =32 1.t
Marbled sculpin thuse klamsthensis
Pacific lamporey trindsnt 27 {C.L
Introduced Species
Fathead mirnnow =e omz=las 21,310 63.5
Yellow perch Perca flavesopns 3,308 20.4
Pumpkinssed sunfiszh Lepomis aibbosus =) c.1
Brown bullbaad = shulgsus 404 0.8
Erowr trout =ima to 1 {0.1
YYT
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Table 11, Number of fish captured in 2 hoopnet sets in Upger

Klamath Lake (Pelican Bay), 256 to 28 AQugust 1936,

Common nams ientific =] Mumher Percentzas

Native species

Blue chub Ei o] 14 2.3
Tul chub =i Bndnd 122 21.1
Marbled sculpin = = = = 1.0
Shortnose sucker asistes ayirostris 2 Q.2
Rainbow trout 2 aairdne 1 G.2

Introduced specias

Yaellow perch are lavesco 455 75.4

ES W
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Results
T i i

Tnformation on downstream migrations of sucker larva=
was collected in 1983 and 19834, Although surveuws ware initi-
ated in May both uears thers were no larvae collected wnitil
mid-June. On June 24, 1983 samples were collected at three
af the fow stations in the Sprégue River, (RM 5.9). Emigra-
tien at this peint initiated at 12:30 AM and lasted until
4130 AM. It appsared as though there weres peeks in the down-
ghtream movemant at 12:30, 2:30, and 4:30 AM. Ezstimates of
swim-up larvae ware made based on volume and not on  actual
numbers. No samples were collected past Julw 20, 1983,

Suckar larvae were nevaer collacted from 8:30 &M through
11130 PM. Previous research hag shown that emigration is pri-
marilu at might, (Scoppettone, st al,, 1986, Clifford, 1972,
Gz=n et al, 18&&}. The inabilitu to collect youna suckers
was perhaps as valuable as the information that was positive

No larvae collected im the Williamsorn river at RM  13.0.
This =ection of the Williamson river is upstream from  the
corflusmee  with the Spracue river and suggests that suckers
do not spawn upstream of this arss. Rased on the original
theory that the madjor spawning activity for suckers was in
tha Spragus River and the Williamson River b=low RM 11.0, the
larval collection supported the thaorw.

Tt appeared that the peak larval emigration occurred
about eight days after the first larvae were captured. We
found no conclusive relationship betwean peak emigration of

larvae to pesak migration of adults. Our results of

XXIIT

Ex. 280-US-405
Page 27 of 41



radio-telemetry in 19383 showsd acdult downstrazm migration on
Mag 28 and peak larval emigrstion on Juiu 2 or 3% dagys lstar.
In 1984 we had no telametry fish to use in thg correlation.
ARdditional informatiorn on this possible relationship could be
helpful.

Successful downstream emigration into the lake environ-
ment, is essential for species survival. In our study we did
not find sucker larvae entering the lake environment. The
survey point furthest downstrzam (Williamson river RM 4.9)
did wield Klamath largescals suckers that were 200 mm  long.
Information on the absence of Lost river and shortnose lar-
vag, although incormclusive and subJjective, was supportad by
populaticn duynamics information included elgewhere 1n this

report.

XXIU.
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'CHILOQUIN

OREGON

Figure 3. Areas of the Williamson and Sprague rivers where mature shortnose
suckers were captured by electrofishing during 1984 and 1985 (assumed spawn-

ing areas).
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CHILOQUIN

OREGON

Figure 4. Areas of the Williamson and Sprague rivers where maturs Lost River

suckers were captured' during 1984 and 1985 (assumed spawning areas).
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DISCUSSICN

Shartnoze Siokerg

We found shortnose suckars to have the lowest population
size of the three species in this study. In =ddition, the
rate of hybridizastion is relatively hisgh comparsd to the
other two zpecies. Approximataly, &5 percent of the fish with
st least some shortnose traits, possessed a1l of the charac-
teristics of what we considered to be puwre shortnose.

Populations of shortnos= suckers exist in Clear Lake and
in reservoirz on the Klamsth River, however Miller and Smith
(1981) concluded that these were introgressed pooulations.

Shortnoze suckars in these waters are apparently hybrids with

either Catostomss souderi or Deimpmiculus.
1 The purity of shorthoss suckers in Upper Klamath Lake

has been discuseed by Midler and Smith (1981) and Andereason
(1975). Apparently sSoma species characteristics from re-
cently collected fish do not coineide with the holotupe de-
scribed by Cope in 1879. Andreasen does conclude that many
of the shortnose sucksrs in Upper Klamath Lake are Chasmistes

=wvir A Miller armd Smith zre less sure of the purity
of the spacies, howsver, they did not examing a largs number
of specihens from Upper Klamath Lake and those thew did had
papillae on tha lips.  The majority of the specimans we axam-

irned did mot possess lip papillse and therefore we tend to

agree with Andreasen. It is possibkle that low population

Ex. 280-US-405
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size and hubridiration with Klamath largescsles and Lost civer
suckers could eventually cause the soecies to become
introgressad.

The low population size is apparently caused by poor re-
production or Juvenile survivsl. Spawning areas wbilized ap-
pear to be limited to 2 few tailouts of pools and rifflas  in
the Spragus River below the dam at Chiloguin and between RM
6.0 and 10.8B om the Williamson River (Fig. 3). Shertnose
suckers may be selsctive towards smaller spawning substrate
than Lost River Suckers . Most of the spswning sites located
im  this study had predominantly sravel size (less tham 2.8)
in substrazte. Mature shortnose suckers were observed in the
spawning =zrezs betwesen 18 April and L5 May 1984 and between
12 April and 14 May in 1985 (Appendix B). The propcrticon of
chorthnose suckers to other suckers tended to incrasse during
May of both qears.

Few shortrnoss suckers were found in the Sprague River
ladder indicating little or ne movement over the dam. Trao-
ping in the ladder bw ODFW in 1975-76 a;so indicated few
shortnose suckers were utilizing it. UWe do not hava data
that pesitively documsnts shortnose sdcker usa of spawning
arsas  in  the Spragus River above tha dam, howaver, gond
spawning substrate appears to be available.

The declire in gui-ui (Chasmistes ocwijus) populstion  in
Puramid Lake was due mainly to the lack of available spauwning
areas (Scoppettorns =t al 1S86}. After access to traditional

sSpawning areas was givan to the gui-ui, the population re-
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bounded., It is possible that the shortnose sucker population
miaMt rebound if given better access to the Sprague River
above the dam, mowever. w2 believe tha problem is multifac-
etad.

The fact that we did not capture Juvenils shortnose
suckars is mot clear evidence that these fish are not repro-
ducing. Tt merely states that at the time of year and loca-
tion of esach set, Juwenile shortnose suckers were probably
not  present. However, preliminary age data from ten fish

found desd in Upp=r Klamath lake in Rugust 1988, indicates

. ) . 3 .
f2ix were at laast 19 years old unpublished. The remaining
four fish were 12, 7, 7, and 4 dearz ald. If theses zces are
represertative of the entire shortnose population, then  the

number of Jjuveniles beina recoruibted into the adult pepulation

would likely be ingufficient to maintsin the population.
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iwver S Sre

Althoush our rESQltz show tha Lost River sucker populsz-
tion falling precipitously, it does not appesr as thouah an-
aler harvest is a major cause. Exploitation rates were below
& percent of the population in both wears. We do not believe
that exploitation of this magnitude could decreasa the
population areatly, provided recruitment of juvenile fish
ints the population continues. However, like the shortnoss
suckar, we did not find any Jjuvenile Lost River Suckers dur-
ing the 1986 Sampling.

Scoppettons and Coleman (unpublished data, USFS Reno,
NV) examined 190 opercles from Lost River suckers that were
found dead in Upper Klamath Lake during Auaoust 1986, Only
about 10 percent of tha fish examined ware less than 19 usars
old. There were no fish batween L0 and 15 uear or less than
8 yesrs old. Bacsusze of this apparent lack of recruitment in
a sharply decreasing population, we have recommended that the
harvest of suckers in Upper Klamath Lake and its tributaries
be terminatad, Spawning substrate and water velocity for Lost
River Suckers appearad to be less specific than those of
shortnose suckers and consequently 3 wider range in spawning
area was observed (Fig.4). Lost River Suckers were found on
the spswning sites on 13 April throush IS May in 1584 and be-
twezen 5 April and 14 May in 1985 (Rppendix B). We did nrot

sample between 30 March and 13 April 1984 and thersefore
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missed the beginning of the spawning run of this fish.
Catches of Lost River Suckers by electrc?ishing dropped
sharply after the first week in May during both u=ars.

Although a large rnumber of Lost River Suckers were con-
aregated below Spragus River dam, we did not observe any ap-
preciabla movement of these fish through the ladders during
either uesar. Sometime betwean 11l arnd 258 April 1985 a board
blocked passage throuzh the orifice on one of the lower staps
to the ladder, Mowever, subseguent sampling during Maw did
not rewveal anu wutilization of the lagﬁer by suckers.

The populstion of Lost River suckers that inhabit Ucper
Kizmath and Rgency lz=kes is probably the largest of thass
knouwm. Populations apparently exist im J.C. Bowle, Copco and
Iron Gate resserveirs on the Klamath River and in Clesr Lake
on th= Lost River. The number of fish in these populations
appe=rs small slthoush thelaxact status is unkmnown - a2t this
tims,

Dur data indicates the spawning population of Lest River
suckears in tha Williamson and Sprague rivers have not been
affected by hubridization to the deagree that shortnose susk-
ers have. This is probsbly due to the large number of Lost
River Suckers in the populaticn relative to the other twe

spacias in the spawning area.

mn

Ex. 280-US-405
Page 37 of 41



< ismat) arassnsle Suckers

The status of the Klamath largsscale population in  the
upper Klamath watershed is sood when compared with Lost River
or shortnose sucker populations. Our population estimates cid
show a decrsase aF_apDroximatalg 20 percent in the number of
acdult fish passing the lédder at the Sprague River dam. This
decresse is cause for concern, however, w2 were able to cap-
ture  Juvenile Klamath largescale suckers in all studg  areas
indisating that the fish are reproducing successfully to some
extent, T zddition, these suckers are found throughout the
waterahaed in both lentic and lotic habitats. Reproducing
populations exist in the upper Sprague and Williamson rivers,
Gerber =nd J.C. Boule reserveirs and the Klamath Rivear.,

The majarity of the Klamath largescale suckers from Up-
per HKlamath Lake sppear to be spawning abova the Spragus
River dam. Unfortunstely, we did not determine the range of
the spauwning areas utilized above the dam, Results from both
electrofishing and radio tracking studies indicate movemsnt
over the dam begins in early March and peaks during tao
mid-Rpril. ODuring 1975 and 1976, a trap was operated in the
lzdder bDu ODFW. Tm 1975, peak catches of Klamath largescale
suckere ocourred between 21 April and 8 May, whereas the paak
nccurred batween 7 and 23 fpril in L976. This difference in -
timing between our study and the study in 1975 and 1976 may
be explained by a chans=2 in the design of the ladder that was

accomplished during 1980. The ladder had been originally de-

m
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sigmed for trout with moveabls stop logs to adjust the pool
depth and overflow heicht. In 13980, O0OFW modified the stop
logs to accommodate an orifice in each step. Because suckers
sre not known to Jump well it iz possible that the original
ladder design delaued migration of Klamath largescale suckears
to upriver areas.

The Klamath largescale sucker zppears to have the only
Realthy populatiom, of the three gpecies of sucker that in-
habit the Klamath basin abowve Limk Riwver Dam. Shortnose and
Lozt River suckers apparsntly have poor populsticn numbers
without immediate possibilities for strong recruitment.

Although simplisztic, a f=w cbserwvations may have perti-
nence in firding =z soluticon to the spparent recruitment prob-
lem for lLost River and Shortnose suckers:

1. lost River and Shortnoze appear hesded for extirpa-
tion from Upper Klamath and foency lakes; Klamahth largezcale

suckars ars probsbly not.

= Last River and shortnose suckers are apparently not
spawning above Sprasgue River Dam; Klamsth larzescala suckers
are,

3. tost River and shortnose suckers — depend on

lacustrine reasring to mature: Klamath largescale suckers do

rnot.

The fact that one of the thres species is  surviving
loads us to believe that a sclution may be attainsble beforse

the fish are lost.
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MENAGEMENT IMPLICATIONS

First, we believe that the information collectaed to date
warrants listing the Lost River and shortrnose suckers on  the
Federal Endangered Species list. This should attract s
greater amount of attention and rasources to the problem and
perhaps speed the eventual recoveru of the species,

Second, all harvest on the Lest River and Shortnoses
Suckars should be terminmated. Althougsh exploitation was not
found to be hish we should b2 striving to allow as many fish
as possible to spawn.

Third, initial research to determine solutions +to the
problem should be structuwred towards answering these aques-
tions:

L. Is spawning habitat available for Lost River and
shortnose sucksre sbove Spragus River dam?

2, Why are Lost River and shortnose suckers not passing
abovea Sprague River dam?

3. When and where and at what life stage(s} is the loss of

Lost river and shortnose suckers occourring.

4, Can artificial propagation be wutilized +o incresse

population size of Lost River and Shortnose swuckears?
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