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Upper Kiamath Lake is one of the few surviving Pliocene lakes and the only one with normal

alkalinity and a large relict fauna. It is likely the best remaining window on environments prevalent
in the interior West 2-17 million years ago.

-Frest & Johannes, 1995
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FRESHWATER MOLLUSKS OF THE UPPER KLAMATH
DRAINAGE OREGON

BACKGROUND

The Upper Klamath drainage has been a focus of malacological interest since the 1830s.
This precccupation is reflected in the fact that several mollusk species have their type localities
there {Lanx klamathensis, Vorticifex effusus dalli Vorticifex klamathensis kiamathensis,
Vorticifex klamathens:s sinitsini, Pyrgulopsfs archfmedfs) One federal candldate species,
Prs:dlum ultramontanum was prewous!y known from the regron One other federal candldate
Anodonta cahformensrs was discovered live in this regton in 1893 Some 14 Upper Klamath_ _
drainage species were mcluded in the Clinton forest plan (FEMAT, 1993) reporl (Mollusc Species
of Special Concern Within the Range of the Northem Spotted Owt Frest & Johannes 1991b,
1993b; see also Flnal Supplemental Enwronmental Impact Statement (FSEIS, 1994a); FSEIS
Appendix J2 (FSEIS 1994b) SEIS, 1993, 1994; and ROD, 1994); USFWS 1992a; as well as an
additional 9 taxa from the middle Klamath dramage (Table 1). Essentlally the same list of species
was par of a report for the Interior Columbla Basm Ecosystem Management Project (Interior
Columbia Basin MoIIusk Specaes of Specual Concern: Frest & Johannes .1995a). Similar
recommendations were a part of the first and second yeariy reports for this project (Frest &
Johannes, 1994d, 1995d 1996a) Moilusk dlvemny in the dramage is unusually high; there are
nearly 30 precsnct[ve and regional endemlcs The Lake represents the best surviving pluvial iake
in the westemn US, with the most intact biota, desprte constderable modification. It is the best US

example of an ancient lake system.

DEFINITION |

' As used herein; the Upper Klamath drainage includes Upper Kiamath Lake proper and
drainages tributary to i, specifieal_ly the Lost, Williamson, Sprague and Sycan river drainages,
mostly in Klamath Co., Oregon. We also include the Link River and that portion of the Klamath
River in Oregon from the Cascades crest (i.e., from Johnson Creek east) to Klamath Falls. The
California part of the Lost River drainage is not included. Neither are the Oregon Interior Basin

drainages or such problematic areas as the Goose Lake Basin. Information on these areas is
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summarized in Frest & Johannes (1995a, 1995b, 1998 [in press]). As tributaries, particularly
springs, are often major focal areas of mollusk endemlsm pamcular attentlon is paid to, them

The study area (See Figure 1) thus extends. from the crest of the Cascades east of the
Rogue and Umpqua river headwaters (coastal drainages) north to the Crater Lake area and just
south of the adjoining Deschutes and John Day systems (Columbia drainage). On the east,
internal drainages such as the Silver Lake, Summer Lake, and Lake Abert (©regon Interior Basin)
border the Upper Klamath; 1o the south and southeast, elements of the Sacramento system (Pit

River) and Goose Lake fringe the Upper Klamath drainage.

ECOLOGY

Freshwater rnol[usks can inhabit pennanenl water bodies of a s:zes a few can !olerate_
conditions in !emporary or seasonal snuat:ons as welI In terms of drversny flowrng water s:tuahons_
are generally most favorable but Iakes in pamcular rrver Iakes or spnng—mfluenced bodies such as
Clear Lake (Lake Co., Calr[omla) or Upper Klamath Lake may have excephonal faunas In
CaIﬂomra abundance, and somellmes dwersr(y s oﬂen hlghesl in c!ear spnng-fed s!reams or.
large spring pools (Irmnocrenes see GLOSSARY) wﬂh cold, well- oxygenaled water stable | _
cobble-boulder substrate, and relatively minor aquat:c rnacrophyte represen!atlon Thus pnor to
human modification-and 1o an extent still-the Upper Klamalh Lake dramage prowded exceptlonal
mollusk habitat. Prior to the completron of various dam reservorr and tmpoundment projecis the
lower and middle Klamath River and s lnbmanes also had a relatrvety diverse freshwaler mo!lusk
fauna. At present thrs malacofauna persists in relalrvely free ﬂowmg stretches of the river proper
and in relatively undisturbed lrlbmanes for example the Jenny Creek area, Jackson Co., Oregon _
The very large spring complexes (nasmodes) on the middle K!amath such as Shoat Sprrngs and
in the Upper Klamath drainage in particular those of the iower WlEhamson Fhver the Lost River at
Big Spnng Duncan Springs, Kimball State Park, Tecumseh Spring, Barkley Springs, Spring
Creek, Odessa Creek, and Short Creek, constitute exceptional freshwater mollusk habitat. Both
iotic and lentic habilats are exceptional in the system. While sizable porlions of the drainage,
especially on the north end, have been covered.wiih' deep pumice and volcanic ash comparatively
recently from a geologic viewpoint {from the 6-7,000 YBP Mount Mazarna erupuon that created
Crater Lake] much of the central and southern pomons of the area are eucrenic despne the
general semiand setting. Note thal some of our snes pamculaﬂy in lhe north and in areas heavrly _
affected by agnculture yielded no mollusks (sguares on Figure 1) most did (203 out of a total of
296 srles) '
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The majority of freshwater mollusk species.are sensitive to poilution (Burch 1989)
regardiess of source. Relatlvely few North American spectes tolerate warm waters, low dlssolved _
oxygen, or seasonal fluctuations. The major excepuons to this are certam putmonates |n the .
famlhes Physrdae Lymnaeldae and Planorbldae and some sphaentd spemes These eurytoplc
taxa are charac:tenstlcally W|dely dtstnbuted ‘some are :nterconttnentat in occurrence Most Upper
Klamath species (especially endemtcs) however are cold water forms prefernng clear and cold,
unpoltuted waters with dissolved oxygen (DO) levels near saturatton Most such stenotopfc and
stenothermal taxa are qutte sensitive to hypomc or anoxic condrtlons in erther the water cqumn or
substrate: certaln lymnasids and sphaerids anda few unlonaceans are the ma]or exceptions. Very
few of the native cold-water spectes can tolerate algal blooms or dense macrophyte stands and
they also avoid or are excluded from areas with ma]or diumal DO and temperature fluctuattons

" Most Upper Klamath dralnage freshwater snalls are grazers, largely of aufwuchs on
stones. Most such specres thus feed upon attached dzatoms and smaIIer eplphytac algal taxa. The
ma;onty are best charactenzed as obligate pen[rthon feeders a few can also (or prefer to .in some
cases) graze penphyton and a small number can also feed upon larger aquatlc macrophytes.
Some species, notably |ncludtng Valvata humeral.'s and Hel.'soma (C.} newbenyr are obhgate or
facultative detntrvores often occurring on or in oxygenated mud substrates Pamculars for some
taxa may vary. Certaln Fluminicola and Juga specres tor example can eat seasonatly tnfatlen _
waterlogged deciduous tree Ieaves even though the pertlrthon habrt is more_typical for the
genera involved. The freshwater clams are Flter feeders, extractlng dlatoms ~other unicellular
organisms. lncludlng bacteria, and fine organtc detritus from the water column The larger btvalves
are mostly very sensitive to low oxygen conditions and water chemlstry, they concentrate heavy _
and transition elements when present, and have also been shown to concentrate organochloride
herbicides, pesticides, and certain viruses. Their abllrty to Iower metabollsm and close thetr valves _
gives them some protectron from event disturbances. Sphaemds (the small so«catfed flngernall
clams) vary cons:derably in habitats and requ:rements Many of these small bivalves are eurytopic,
widely distributed, and relatively pollutton and dlsturbance-tolerant but cenatn species are
members of the cold-water group (notable exampies here mclude P:srdtum (C) ultramontanum
Pisidium (N.} puncratum Pls.'d.'um (P.} fdahoense and P {C J n.osp. 1) These laxa are
reasonably con5|dered comparatrvely stenotoplc Most untonaceans (the Iarger blvatves} prefer
sand-gravel substrate, while rnany sphaenlds prefer mud-flne gravel. Certaln freshwater snail ._
species may be espemally sensrtrve to disturbance. The Pacific Northwest endemtc famlly.
Lancidae, for exampEe lacks either Iungs or gills and has modrfled the sheil shape |nto a Ilmpet -like
form. Respiration is accomplished entlrely through the mantle; and all spectes seem especially
sensitive to DO fluctuations or to hypoxic or anoxic condilions. The Upper Klamath form Lanx

klamathensis Hannibal, 1912 is a local example.
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In the Pacrtlc Northwest with its numerous ollgotrophic mountaln streams and spnngs a
number of species. are specrflcally adapted to the typlcal habrlat These have been termed "cold
water biota" in Idaho they are of especnal interest in that many of the reglons endemlc and
threatened and endangered taxa falI lnto thls group, and preservatlon of cold water biota is a
designated major goal of water qualrty regulatlons In Idaho, five such taxa from the m|dd|e Snake
River have recently been added to the Endangered Specres list (USFWS 1992b) after extenslve_
study (Frest & Bowler 1993 Frest & Johannes 19914, 1992a b, ¢ 1993c d) Habrtat_
charactenzatlon for these taxa i 3 the same as that for many Upper Klamath dralnage forms ‘lajll
reqUIre exceptlonally weII-oxygenated clean, water. They are currently restrlcted to areas with
unpoliuted, cold, clear flowsng waler, and are mto[erant of :mpoundments turbld water sIack_
water; water with substantial quantmes of dlsso[ved herbzc:des pestlcrdes nmates or
phosphates water with substantlal quantmes of suspended fine sedlment habrtats wrth unstable
substrate, regardless of pamcle srze hypoxm condltlons regardless of cause; and areas _subject
to frequent water Ievel fiuctuations. None are typlcally nver edge [amphlbIOUS] or lentlc spec:|es alI_
prefer lotic habnats (Frest & Johannes 1992b p. 8} Of the taxa listed in TabIe 1 the foIIowang_
I|kely fall into the eold water group Valvata humeralfs all Pyrgulops;s specres all Lyogyrus
species; all F.’umrmcola spemes Stagmcola mon!anens:s al Lanx specles Helrsoma (C.}
newberryi, all Vortrcrfex spec:Ies the larger blvalves Plsrdrum (P ) tdahoense P. (C ) contortum;
P. (C)paupercu.’um P, (C) uItramanranum P (N) puncta!um and P (C. )n sp: 1(= Modoc_ _
Piateau peaclam of Taylor & Bright, 1987). _

In general Irmnetlc habrtats are very favorable for freshwater mollusks There are a few
strict I|mnooole (Iake-restrlcted) taxa in the Upper Klamath drarnage Examples include Pyrgulopsis
archimedis, Pyrgulopsrs n. sp. 1 and Vortrc:fex effusus dafl.' (for more complete discussion, see
below; sea also Tabie 7) More common are limnophile species, such as Vomcrfex klamathensis
kIamathensrs Lyogyrus n. sp 4; and Pisidium (C.) ultramonranum Quite a few taxa are .
restricted to or most common H'l I:mnocrenes These include several Flumrnrcola species, of which
Fluminicola n. sp 15 apnme example many of the limnophiles; and such taxa as Pisidium (C.)
ultramontanum and P. (C.)n.sp. 1. Asin other parts of the US, there are a few amniphile taxa in
the Upper Klamath Lake [hereafter UKL] system also. As regards large river taxa, the preeminent
examples here are probably certam of the larger Flum.'n.'cola specnes PfSldrum (C ) n. sp. 1, and
Lanx alta, Pyryulopsrs n.sp. 2is probably an example also {T able 7) The river form of Juga (O.)
nignna is another amnlphlle but thls taxon seems to prefer smaller rivers and streams. Some large
bivalves, such as Margaritifera falcata are essentlaliy amniphiles. For the majority of the cold-
waler slenothenns spring-refated enwronments in the broad sense are typlcal and many are cold

spring crenocoles or at least crenophlles
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Elsewhere in the western US there are aiso warm spring (Ihermocrene) slenoihermal taxa_ _
{thermicoles or thermiphiles}, parlicularly in the Hydrobiidae; however, none have yet been found
in the Upper Klamath drainage, even though some occur in the nearby Great Basin drainages
(Hershler, 1994 1995 1998), including at least two in the Oregon Interior Basin. Most freshwater
species have narrow saimrty tolerances (thts does not _necessarily hold on the generic or family
level, particularly for such famllles as the Hydrobndae) and most freshwater forms are not tolerant
of acidic or very alkallne waters: they prefer sllghtly alkaline habrlals Here again some Physidae,
Planorbidae, or Sphaeriidae are the most prominent e_xcepl_lons. ‘As regards pH, many species
prefer slightly alkali.ne waters. These are generally derived from calcareous strata and the regolith -
resuhtng from their wealhenng i.e. such sedlmentary units as limestone and dolomite. Diversity is
often Iowest on basic igneous rocks such as granrtes Many of the native cold-water laxa prefer or
are restncted to coarse substrate (r.e., are lithophiles). A few forms are. pelophiles; good .
exemplare of the:preference for r"nudc_iy subs!re_te are _Heli_soma (C.) newberryi and Pisidium (C.) .
ulrrarnontanum. These two species are also_sfenother_mal forms, requiring oxygenated soft
substrare. This combina!ion of preferences censi.derably restricts possible occurrence of these
taxa under current condmons however both have extensive late, Pliocene-Pleistocene fossil
records (see Taylor 1885, Taylor & Bnght 1987), |nd|cal|ng tormer widespread prevalence -of this
habitat in portions of the western U. S. _ L _

Some forms, parhcularly hydrobud snalls may live only ln phreatic waters, such as in
subterranean caves, and may be only accrdentally or nol at all represented in. epigean
environments. These taxa oﬂen lrve in very low nutrient, low DO situations, generally in areas with

extensive limestone karst, a Iandform nol weli represented locally.

LIFE HISTORY

Western us freshwater mollusks pursue more than one fife history strategy. While
pamcular strategles may be typlcal of certain families, this must be evaluated on a species by
species basis. Many of the cold water forms are semelparous breeders and have single-year life .
spans. Other laxa, such as Va!va!a may sometimes live for two years. Juga is thought to have a
life span of 5-7 years and to reach maturity in 3 years (Fumlsh 1890). Cenain of the pulmonates
are rteroparous breeders and may tive for several years: but the Lancidae have 1-year life spans
and are semeiparous Most Norlhwes! Hydrobudae (Fluminicola, Lyogyrus, Pyrgufopsis,
Pristinicola) are s_hon -lived and semelparous. Most Sphaeriidae are short-lived (essentially one
year), bul many are iteroparous, even though broods are often small, Unionhacean bivalves have

long lfe spans and are semelparous, often with comparatively long annual breeding seasons.
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Almost all of these large bivalves have a parasitic larval stage (the gfochidijal slage) resrdenl for
some weeks on the gills of freshwater fishes; they are dependent on the fish for drslnbutlon and _
successful completion of their life cycle Host specmcrfy varies from species to spemes some are _
quite species specific. Thus, fish host distnbullon is as vital to their surwval as is avallabllrty of
proper subaduli and adult habitat. _ _
The breeding season for many of the Pacrflc Norlhwest cold water snalis appears fo be _
between February-May, with egg laying and halchlng taklng place belween March July Details
and precise tirning vary from specres to speCIes but eggs are quite often Iald aboul 1 month after
copulation, and the eggs often hatch about one month al‘ler they are iald Cold-water slenotherm
breeding adults commonly die shortly after laying eggs Metabollsm varies seasonally and
diumally, with greater activity in the spnng and summer and in the day‘llme Cerlam spemes
particularly of freshwater snails, are also slrong[y pholophoblc Seasonahty both in regard to
metabolic rate and reproduction, appears to apply to river specnes more 1han lo spnng lorrns butis -
stil pronounced. Some species are quite sensitive 1o variations in lnsolauon or 10 physrcal._
disturbance, often releasing their hold on the substrate if drslurbed Some specres are relatwely
active; butl the majority (even of the aclive fon'ns) do not voluntanly travel far from their place of
birth, and thus are sessile for all practical purpeses. This i is pamcuiarly true lor 1he predomlnanlly or
totally perilithon’ feeders, such as Vorticifex, Lanx and Flumlnlcola and even some ol 1he
eurylopic types (such as many Physidae) may not travel far in llowmg waler habnals ' N
Given the foregoing, many Pacific Nonhwesl freshwater mollusk specres pariicularly the
cold water forms, can be characterized overall as stenoloplc As annual populauon turnover in
most freshwater mollusk species is considerable (e g. 90% or more for 1he hydrobnd Flum.'mcola.
fuscus and the lancid Fisherola nutialli Coutant & Becker 1970 and unpubllshed data) and
many breed only once, they can be quite vulnerable to major disturbance events. In disturbed
streamns, mollusks may be disproportionately affected: this often makes them particulanly effective
indicators of polltiion and other forms of environmental d|sturbance With so many streams in the
Pacific Northwest affected by human modification {Benke, 1990) mollusks and their role in the
ecosystem are often overlocked. In undisturbed habitats they are oﬂen exlremely abundant, and
in fact frequently dominale the invertebrate fauna in terms of blomass and number of rndlwduals
The genus Juga, for example, may cornprise more than 90% of 1he lolal anverlebrale blomass in
some streams (Hawkins & Furnish, 1987). Simiar densities are often encountered |n Northwesl
lotic settings with the genera Flumlmcola Vomcrfex Pyrgu.’opsrs Lanx and Corbrcula
Sphaeriids are also often very abundant (often dominant) in soft substrate communities.
Examples of all of these occurrences (with the exceplton of the introduced Corbrcula) stili can be
readily found in the Upper Klamath drainage, pamcularly in the lower Willlamson River and the
springs surroundmg Upper Klamath Lake. Slm'lar densrues of the large bivalves Gomdea _
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angulata and Margaritifera falcata have been seen elsewhere in comparable settings: the best

example to date in this area is the lower Williamson River.

ROLE OF MOLLUSKS

Moliusks rhosﬂy fill the role of primary herbivores in freshwater aquatic ecosystems. The
perilithon and periphyton feeders are. very sign'rficanl in terms of controliing growth of epiphytes.
Some taxa are significant consumers of the larger aquatic macrophytes. Detritivore genera such as .
Helisoma and Valvata play avery significant role in recycling of organic detritus. The freshwater
brvaives are primary phytoplankton and zooplanklon feeders. . In turn, these moliusks serve as..
food to avariety of freshwater fish, including game fish. -Examples include native trou, native -
sairnonlds Dolly vardens whrleflsh sturgeon and some sculpins, and squawfish. Snails .and .
smaller freshwaler bn.'arves are also commonly consumed by larger aquatic insects, particularly
larval forms leeches, and by a variety of birds, including ducks, geese, herons, and cranes. Large
freshwater clams (and some snails) are avidly eaten by raccoons, muskrats, otters, and beavers.
These mollusks were utilized e:-densrvely for food tools, and ornament by Native Americans as
well; there are well-known local examples. Sphaeruds are consumed in vasl numbers by bottom- -
feedmg fish such as sturgeon and whitefish and by most water birds as well. The wide distribution
of these small clams in aquallc environments has assured their ulilization as a food resource by a . -
variety of anlrnal groups. Specialized species inhabit both warm and cold springs, {emporary -
(|nclud|ng woodland vemal) ponds, swamps, sloughs, and backwaters, as well as the .more
preferred cold and clean permanent- -waler habitals. For basic ecology and biology (although with
an eastern US slant), recent papers by Brown (1991: gastropods) and McMahon (1991: bivalves)
are useful See also discussion of al of the foregomg in Frest & Johannes (1995a; 1998, in

press)

DRAINAGE HISTORY

The Hisloric and current freshwater mollusk fauna of the Upper Klamath drainage can only ..
be understood complelely in relation to its biogeography. Faunal biogeography, as has become
evident in recent years, is intimately connected to ils geologic context, especially in regard to
tectonics and lithostratigraphy. As it happens, the biota, parlicularly as reflected by freshwater
fishes and moilesks, has often yielded clues as to a river system's development, # not the timing

of major changes. Similarly, information on regional geologic history often yields information or
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defines constraints on drainage and faunal history. The literature is scattered, and will only be
summarized briefly here. The best references for the local falina are Taylor (1 985) and Taylor &
Bright (1887), and much of the following discussion is adapted from these works The radlometnc
date framework for the region derives from Sarna-Wojcicki (1976).

It is well established that the current Snake River system of Washington, Oregon, Idaho,
and Wyoming is composite. The Washington Snake and Hells'Canyon were until the Pleistocene
part of the Columbia drainage (Clearwater River). The current middle Snake Hrver of Idaho for
some time was connected to various Pacific drainages, notably the Kiamath and Sacramento The
ancient Snake-California connection was first suggested by ichthyologlsts (Hubbs & Miller, 1948) _
some later works amived at similar conclusions (e.g. Mlller 1959, 1965 Miler & Smlth 1981
Smith, 1975, 1978, 1981), Geologrsts and malacolog|sts reached parallel conclustons (Wheeler &
Cook, 1954; Taylor, 1966a; 1985; Taylor & Smith, 1981: Taylor & Brlght 1987 Flepennlng
Weasma, & Scolt, 1995}, based upon ‘different fines of evidence. Various connectlons have been._ '
suggested, including the Klamath, Sacramento—Prt and Sacramento-Feather systems The most_
likely course (Taylor, 1985; Taylor & Bnght 1987) was through the Hamey and Mtheur Lake '
basins, thence to the Warner Lakes area, and thence to northeastem Calrfomla and soulhwestern
Oregon. . Dok :

The basic scenario for the Late Cenozoic {the las't.1 8 million years) can be sun'lman'zed as
follows. Some connection between the Sacramento-San Joaguin was established as early as the
late Miocene, as indicated by fossil freshwater fishes (Smrth 1975, 1981) and mollusks (T aylor
1985). In early Pliocene times (perhaps 3.5-4.0 MYBP) the upper Pit River (above the Falls) was a
tributary of a Snake River that flowed northwestward to the Pacific. The kaely connectton was to '
the Klamath River in the Upper Klamath Lake region (Taylor & Bright 1987) The somewhat '
smaller Sacramento system flowed south to a marine-freshwater embayment in the southern San
Joaquin Valley. A diverse endemic fauna developed in the lower Sacramento- San Joaqurn Valley .
that mostly becarne extinct by the early Pleistocene. Endemism also developed in the Pit and.
Upper Klamath drainages, then conjoined. By later Pliocene times (prior to 1.5 MYBP) the
embayment had vanished, and the Sacramento River now flowed into Monterey Bay. In early
Pleistocene times (perhaps 0.7-0.75 MYBP) there was a shori-lived large lake in the San Joaquin
Valley, and the San Joaquin had joined the Sacramento system. Species typical of the more
northern drainages now invaded the San Joaquin for the first time, indicating that the Pit had by
now been added to the Sacramento system. Interestlngiy there is [ittle |nd|cat|on of headward
migration of forms from the lower Sacramento system specrfrcally above the Pit Fllver Fal]s and no
indication of transfer of such forms to the Upper Kiamath drasnage '

By early Pleistocene times the former Snake River syslem was dlsrupted by block faultmg

related to the more extensive tectonics of the Basln and Hange Ex1ensrve sheet basalt flows
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characlerize the northern periphery of the Basin, generally .jusl oulside the current Lahonlan_
internal drainage. The result was the forrnatron of numerous small internal drainage basins in
soulheaslern Oregon and extreme northeastern Callfornla Lahontan elements spread inte some. .
of these Basins durr.ng the Pleistocene, and some Snake River elements invaded Lahontan
drainages, parircularly east of the Srerra Nevada Mounlalns The Kiamalh Sacramento and Snake
systems assumed their present confrgurat[ons at about th|s time, and extensive Iakes formed in
vanous of the now- |nternally draining Lahontan and perlpheral basrns Consrderable lluctuatrons
of lake levels occurred during the remainder of the Plerslocene _in_more recent years (4-6,000
YBP to the presenl) Ihe overall effect has been reductron in Iake volume and numbers. _

V|gorous specaauon has laken place in the Lahontan and penpheral basrns mosl__
undoubtediy pre -Pleistocene. Existing species wrlh fossi reoords exlend back as far. as the
Miocene, and many were definitely present in the Plrocene Specres swarms are most evident in
the genera Flumninicola, Pyrgulopsis and Tryonra a srmrlar IocaI diversification occurs .in Lyogyrus.
Several of these endemic clusters have been described only very recently, and the process is
ongeing: ma;or works are Taylor (1966b) Hershler (1985}, Taylor (1 987}, Hershler & Landeye
(1988}, Hershler & Sada (1987) Hershler (1989), Hershler & Thompson . (1991) Hershler & Frest.
(1996) and Hersh er (1994 1995 1998). Locatron of these groups gives some clue to former
slream connectrons Tryonia occurs from soulhern Callfornra across Arlzona and New Mexico and .
southern Nevada and Utah east to west Texas, with penpheral sites in northemn Mexico and
Flonda Pyrgulopsis (s.1.) occurs in much the same area in the western US, but extends north to
the penphery of the Greal Basin and Snake Hrver Plain, ie. southeastern Oregon, southern
ldaho and weslern Wyomrng and Montana, with occaswnal d|5]uncts ‘elsewhere (see Frest &
Johannes 1995a flg 12; 1998, in press). _

The Pyrgu.'opsrs species group that Gregg & Tayl-or (1965) segregated as Fontelrceh'a
especzally specres related fo P. rntermedra occurs on the Lahontan perlphery, ie., in the Spake .
River system in weslem Wyoming, southern and central {daho, southwestern Oregon, on.the
Oregon-Was.hington border, and in northeastern Califomia. The westernmost and southernmost
occurrences are in the Upner Klarnath system and in lh_e Sacramento system (Pit and its
lribulanes) Pyrgulopsr's is not panicularly speciose in the UKL area, especially as compared to the
core Lahontan (see eg. Hershier, 1998). The two undescribed Pyrgulopsis species recognized
here are both members of lhe intermedia group. The remaining species, P. archimedis, is
prcbably closely related both to intermedia and to the likely extinct genotype, P. nevadensis. It is
notable because it the only surviving iarge lake species. During the Miocene and Pliocene,
many of the large Western Interior pluvial lakes had endemic lake species (for discussion, see

Frest & Johannes, 1998, in press).
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Occurrences of so-called Lyogyrus here deserve special comment. Until recently,
amnicolinid hydrobiids were thought to be absent or extremely rare in the western us (see e.g.
Hershler & Holsnnger 1990 for an example) As yet there is in fact only one descrlbed taxon.
However, in the past 10 years we have found a number of 1axa, generally of rare occurrence, in
the westem WS (see Frest & Johannes 1998 in press for extended drscussmn) Currently_
western amnaoohntd sites are mostly on Pacific Coast, the Columbla Gorge and notabiy on the
northern penphery of the Great Basin, often councrdlng with the dlstnbutlon of mtermed.'a group_
Pyrgulopsis. Examples include localities in the Blue Mountalns the SE ldaho-westem WY-NE
UWah area, and the Klamath and upper Sacramento systems Lyogyrus obwousiy does not occur
throughout the Sacramento or Klamath systems ‘but only in the headwaters in the Sacramento
system in the Pit and its tributaries and around andin Upper Klamath Lake Specnes |n these areas
seem distinct from other westem occurrences (Frest & Johannes 1995a 1998, in press see also
Map D9 (APPENDIX D) herein). ' o ' '

" Recent anatomical work indicates that few or none of the’ westem amntcol:nld spemes '
belong to described genera. The westem forms examlned so far a.ll have paucuspual operculae
and the penial lobe dlverges from the falament very near the base al least some, perhaps all, also'
seem to have a bursa copulatnx and an addmonal two semlnal receptacles A new genus or_
genera wilt be necessary for these forms. For the moment because of extemal resemb!ances we
refer to these taxa as belong:ng to the eastem genus Lyogyrus

A short-lived connection between ‘the ancestral Snake system and the Columbla Basin
has been suggested by Allison (1 966) and Taylor (1 985) Most llkely condurts durtng Plelstocene
high lake stands from the interior drainages and pluvnal lakes of southeastem Oregon to the Iower
Columbia River would be either the Deschutes or John Day Flrvers presumably via the Upper
Klamath drainage. Taylor (1985) suggests that Anodonta wahlametens.'s and Vomc:lfex effusus
effusus may have entered the Columbla system by means of th|s route comparatrvely recently
Some evidence of such a connection remams such as occurrences of small Flumlmcola species
in the Deschutes system (T aylor 1985) and an occurrence of Stagmco.’a aprr:ma in the Fossil
Lake beds of Oregon. Onglnal and long- -lived separatlon of lhe Columbia and more southerly
drainages was suggested by Taylor (1966a, 1985) because of the e)ustence of species pairs in
the two areas. Miocene examples occur in the freshwater snail genera Beﬂamya and Juga
(Calibasis). The modem pairs Vorticifex effusus effusus and V. nento.'des and Flsherola and
Lanx may be similar cases. We would also suggesl specres swarms in the snail genus Juga
(Oreobasis) in the Deschutes River and Columbia Gorge (largely undescrlbed) vs. the Great
Basin, southwest Oregon and northem California (mostly descnbed) as another example (see |

Frest & Johannes, 1995a for further discussion),
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Another implication ot the large number of endemucs noted hereln is that the present
connection to the Klamath Ftrver via the Link River may be relatively recent. Juga, for example, is
quite preva[ent in the large and small streams Iower in the Ktamath system but barely makes rts
presence felt in the UKL (see Map D7 herein). The common Klamath Ftlver taxon is Juga (4)
silicula shastaensrs this does not occur in the UKL at al. UKL taxa so far are alf Oreobasis,
possrbly endemlc (thls requires further study) The common Klamath Rtver Lanx is Lanx alla:
while we recognlze this form here in rivers (see, e.g., Map D8), it is quite possable that the
Wlilamson and Sprague occurrences, ie., al but one UKL site, belong fo an endemlc
undescribed taxon. Until we complete more detalled study, however we leave these occurrences .
in L. alta. The endemlc UKL lake- Irmnocrene form, L. klamathensis, is almost entirely restricted to
the UKL and tmmedlate wcrnrty (Map DB herein), wnh the exception of one old site, now.
apparently extinct, near Klamathon Evidently, this taxon did not make it far down river.

On the other hand, Fluminicola is abundant and widespread in both areas. One taxon,
Fluminicola n. sp 1, may occur downstrearn a Ieast as far as Hornbrook, Cahfomra However,
other large Flumrmco.'a specnes are qurte distinct in the two areas. Small Flumin.'cola are prevalent
in both the UKL and the mlddie Klamath but the taxa seem to be entirely different, with but one
possrble exceptlon Flumln.'cola n. sp 13, Several of the UKL taxa are very narrow endemics (see
APPENDIX D, Map D3 for examples) and most are confined only to portions of the total drainage, . .
such as the Lake itsetf.. the area on the _NW_sicte of UKL; the erea on the NE side of UKL; the .
Williamson and Sprague rivers; or the Lost River (see Maps D2 D4, D5 for examples), Perhaps

more 5|gnmcantly, there is one specees group, probably deserving separale generic statys,.
| confined to the UKL drainage. These forms, large and small, have a penis that is strongly alate on
the left side. So far, no such taxon is knOWn outside of the UKL. By accident, a form from the UKL
with this morphology was wrongly ascribed fo the Willamette Flrver and illustrated as typical of the
genotype, F. nuttalliana (for discussion, see Hershler & Frest, 1996; for illustration, see
Stimpson, 16655 & b). . | |

MOLLUSK BIOGEOGRAPHY

As rnay be infered from the foregoing, the modern freshwater mollusk fauna of the Upper
Klamath drainage is composne At present, the system |s bordered on the north by pans of the
Deschutes and John Day systems {Columbia drainage). The western periphery interfingers with
the Rogue and Umpqua systems, mostly in the area of Crater Lake (Figure 1). On the eastern
margin are situated.;.)ortions. of the Oregon interior Basin. To the southeast, the Upper Klamath

drainage borders the California and Nevada Great Basin, now occupied by a senes of small internal
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drainage systems. Notable among these is the Goose Lake basrn which in hlgh water years may
cennect o the North Fork Pit River. Because the fish fauna ofthe Goose Lake basm seems quite
distinct from both that of the Upper Klamath and the Pit dralnages and the ah‘|nrt|es of much of
this fauna are with the Great Basm this area is generally grouped by blogeographers wrth the '
Great Basin. To the south the Upper Klamath dra:nage rntemngers with the Pit drainage.

" In order to assess relatronsh|ps of the Upper Klamath dralnage freshwater moilusks we
found it necessary to consider the malacofaunas of the penpheral dralnages in some detall This
became especlally necessary as the number of new and rare taxa mounted. To properly assess
their status, it is rmperatlve to determlne their fuII posslble rage To do this we flrst rewewed the
literature. We have also conducted falny extensrve fieldwork in the penpheral drarnages in the
period between 1990 1995 and this work is ongotng In pamcular a recent survey of the Upper
Sacramento system should be mentioned (Frest & Johannes 1993a; 1994a b: 1995b 1996b) N
as well as the Tuscarora Plpellne survey (Frest & Johannes 1994c) wh|ch rnvolved part of the
Upper Klamath drarnage R. Hershler aiso made avallable publlshed and unpubllshed results of hrs
and his oollaborators fleldwork in nor‘lheastern Califomnia and Inlenor Oregon (exampies lnciude_
Hershler, 1992, 1995, 1998). As nearly af such resean:h was conS|dered outside the drrecl
putview of our contract, none of this work was billed to thls contract; and it is not reponed on
except in passing here Itis relevant however in that ta|lure to llnd many of the Upper Klamath__ .
drainage endemics in these areas after modern survey empha5|zes the umque aspects of this
drainage’s fauna, and emphaslzes the rarity of the endem|c taxa

A problematic area is the Goose Lake dralnage Because of the equrvocal posmon and
relatlonsh|ps of this drarnage we do not at present hst any of our sites and their faunas from the
Goose Lake area (collected recently for other prolects] Had all perlpheral sites for which we have
recent data been included, the size of this report wold have more than doubled, Still, we freely
use this data where necessary to assess status and identity of some of the Upper Klamath
drainage taxa. Some of this information is or will soon be available in the Interior Columbla Basin
report (Frest & Johannes, 1995a), the last Upper Sacramento report (Frest & Johannes, 1995b,
1996b), in Hershler & Frest (1996}, or in Hershler (1995, 1998). For additional data, contact the
authors. . _

As noted by Taylor (1985) a.nd Taylor & Bright (1987}, the Upper Klamath drainage and
adjoining areas have had a complex Late Cenozoic history, traces of which are still reflected in the
fauna; and certain species can be ascribed to specitic pornts of origin. S|gnrf;cant spe0|es are
discussed below lndrwdually Moliusk btogeography in this area is complex. The tauna of the
Klamath River below the Link River is quite dlstlnct from that of the rest of the system Varlous
species seem to be endemic 1o Upper Klarnath Lake proper. Apparently, certain taxa are restricted

to the Williamson or to the Lost Flrver dralnages Even on Upper Klamath Lake there is some
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differentiation between spring faunas on the northwest and eastern penphery (see Maps D2 D5
for exampies in Flumrmcola) _ _ _ _ .

For the purposes of thls report the current Upper Klamath drarnage malacofauna (Table
1) can be dlwded into several groups. One is common throughout much of North Amenca This is
the Iargest srngle group here as elsewhere, and includes approxtmately 36 formeriy descrlbed_
natwe and 2 introduced species oul of the 73 that have been ascribed to the Upper Klamath
(Table 1). We have not rnade especlally comprehensive efforts to Iocate these species, as.none
are of conservation srgmftcance Nevertheless such taxa are commonly encountered in the
habrtats we searched parttcularty heavtly The other groups embrace more geographically
restricted forms. The second covers about 26 specnes likely to have orrgmated in Upper Klamath
Lake and rmmedtately adjacent dralnages and iargely or entirely restricted to i now. This group
would include a number of endemic Fluminicola and Lycgyrus species, as weI! as such taxa as
Lanx klamathensis. The third rnvolves 5 species Ilkely to have ong:nated in, or at least recently .
are largely confined 1o, the Great Basm and penpheral internal dramages This group includes the
species associated wtth the course of the former Snake Fhver A few species seem to occur only
in the Lost Hrver and its trlbutanes Some of these taxa have nearest relatives in the Pit River
drainage: with further study these may be mchded in the Great Basm group. A few species seem
lo be restricted to the Williamson and Sprague nvers and their tributaries. Finally, a few. -species
appear to be endemrc to the northwestem or northeastern penphery of Upper Klamath Lake. "
These typically have slster spemes that occur in the Pit River or its tnbutanes _

The freshwater maIacofauna of the Upper Klamath drainage is ewdently quite dzstlnct from ..
that charactenstlc of most Pacrftc Northwest coastal streams. The htgh rates of endemism and the
Great Basin efement have few close parallels in surviving lakes; the fossil faunas of some of the
extinct Mtocene to Ptelstocene Iakes provide closer parallels (see discussion i in Frest & Johannes,
1998, in press) in general coastal rivers of Alaska British Columbia, northem Washmgton and
some of Oregon were strongty affected by W|soonsman continental or mountam glaciation and
have few endemic forms. From about Otympla Washlngton southward, the presence of one or
two spemes of the freshwater snail genera Flumrnrcola {generally either so-called nuttathana, .
virens, or related spec:es see Hershler & Frest, 1996, for modern discussion of species
identilies: most literature citations are wrong) and Juga (subgenus Juga generally either silicula
or plrcrfera) is characteristic. o _ _

In exireme southwestern Oregon and northwestem Califomia, there are substantial
changes in the fauna. The endemic western North Amencan freshwater pulmonate. family
Lancidae occurs in the Hogue Umpqua, Klamath, Sacramento and related drainages, with one
species disjunct lo the Columbia system and another endemic 1o Iarge spring compiexes in the

middle Snake River drainage only. The eardliest fossil record for the family is from Cretaceous units
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in Nevada; and most fossil records (Plrocene -Pleistocene) are from the Great Basin and perrpheral _
areas. Endemic modern taxa occur in the Columbia Basin, Washrngton Oregon and Idaho (listing
candidate Frshero.'a nuttall); middle Snake River, Idaho (the Endangered Lanx n sp) the
Umpqua Rrver Oregon (Lanx subro!unda) the Rogue and Klarnath Rivers and vrcrnrty Oregon~
California (Lanx altay; Upper Klamath Lake, Oregon (Lanx k.'amarhensrs) and the Sacramento .
system {Lanx pateﬂordes)

Taylor (1985) and Taylor & Bright (1987) noted srmrlamles in the freshwater mollusk .
faunas of the Upper Klamath system and the Pit River. They also noted, however the exrs(ence_
of several lake forms in Upper Klamath Lake that for habrtat reasons have no parailets in the Pit
(and hence Sacramento drarnage) Srmrlarmes include the presence of such Snake Rrver-related_ _
(peripheral Lahontan or Great Basin) forms as Helrsorna {c.,) newberryr lotic specres of Lanx (alra
and patelloides respectlvely) species in the Juga subgenus Calrbasrs certarn small Fiumrnrco!a
species, Pisidium (P.) ultramon!anum P.{C)n.sp.1, and Westem occurrences of Prsrd.'um {N.)
puncratum We would add some others. While Taytor did not note specres pairs in the Upper
Klamath vs. the Pit, such may occur. For examp]e one Upper Kiamath specaes of Lyogyrus is very.
similar to the ancestral Snake drainage form Lyogyrus greggr this specres may not have a Pit
counterpart. However, a second new specres of Lyogyrus from the Upper Klamath Lake area has
a close Pit tributary congener (Frest & Johannes, 1995b) Srmllarty a Fontelrce.’r‘a-group specres
very similar 1o intermedia occurs in the Upper Klamath area; related Pyrgu!opsrs specres OCcur in
the Pit dralnage Al last one Upper Klamath drainage Flumrnrcola specres is srmllar to the .
Sacramento £. seminalis. We have recently been collectrng F.'umrnrcola over the whofe range of
the genus ‘as par of asystematrc rewsron (wrth R. Hershler NMNH) Among the frndlngs are a
number of small species, often sprrng-dwellers with drsuncuve soﬁ and often shell, morphology
These forms correspond. morphologically and ecologrcalty to the southeastern US Somarogyrus
group and Gillia attilis and to the Great Basrn swarms of endemlc Pyrgulopsrs Most species occur
in southwestern Oregon and northwestern California. The species in the Upper and Middle
Klamath systems and Upper Sacramento system ‘appear fo be mostly d:strnct but are clearly
closely related. The group with an alate penis, however does not occur in the Sacramento
system. One difference between the Pit and the Upper Klamath drainages is the general rarity of
Jugain the latter. This genus is also fairy wrdespread in the northeastem Calrfomra Great Basin,
so that fls rarity here is puzzling; but perhaps remmlscent of the generatly sparse drstrrbutron of
Pyrgulopsis in much of Califomia {Hershler, 1995). The endemic swarm of Vomcrfex forms in the
UKL (four: V. effusus dalii V. effusus diagonaliS' V. .Rlarnathensis kr'amathensis and V.
kiamathensis sinitsini} is without close parallel eisewhere but there are one or two endemics |n

this pulmonate genus in the Upper Sacramento system as we!l
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There are probably some relallons also with the Rogue and Umpqua syslems of
southwestern Oregon (e g. Lanx afta and L, subra!undara they also share lhe Klamalh Fllver_
Juga (J.) silicuia shastaens:s) bul lndlcatlons are that the malaoofauna of these two systems,
while very dlﬂerenl from those immediately north and defmrlely related to lhose of the
Sacramento and Klamath (as witness the presence of Lancldae) are relatively depauperale and
contain comparatively few endernzcs (l'aylor 1985 and our research to date). We have recently
found small species of Fluminicola, however, in lhe headwaters of both systems that are
reminiscent of those in both lhe Sacramento and Klamath dralnages s.l,

Outside of the Upper Sacramento system, the closest analogue both taxonomlcally and
ecologically, to the Upper Klamath dralnage fauna is probably lhat of the mlddle Snake River,
Idaho. The prevalence of ollgolrophm lotlc habnats wrlh predomlnanlly cobble subslrale _basalt
’bedrock (ln lhe Pit and m|dd|e Snake) and large sprlng complexes (nasmodes) are stnklng Large-
lake habitats are absent from the middle Snake although this area had very extensuve examples in
the Pliocene and Pletslocene As noted above certain modem Snake Fllver forms are thought to
derive from the Sacramento system via the Upper Klamath  (for example Pllocene Lake Idaho
Lanx n, sp. aff pareﬂordes and modem Lanx n. sp.), and !he relatlonshlp belween the ancestral
Snake system and Pliocene Lake ldaho and the ‘upper Sacramento and Upper Klarnalh drainage
has been dlscussed prevnously Faunal srmllarmes |nclude the presence of Ioca! endem|c river and
spring hydrobiids and lancids, and the overali aspecl (see Fresl & Bowler, 1993, for list) is very
close. The middle Snake however now lacks pleurocerlds allhough these (|nclud|ng the
Sacramento—l(lamath Greal Basin periphery subgenus Cal.'basls) were presenl in the Pliocene
(Taylor 1985) We have previously used the large spring oomplexes of the Pn Flrver and Upper
Klamath Lake as the closesl modern analogy to Pliocene Lake ldaho and compared the modern
middle Snake Flrver aloove sprlng complexes to lhe Fall Flrver-Hal Creek springs (Fresl &
Johannes 1992b) o

k should be noted here that the rnollusk spemes groups deflned above oﬂen have |
parallels in other animal groups, in pamcular f|sh Traces of the ancestral Snake syslem sill surwve
in the Great Basm Upper Klamath and Sacramenlo for example as reflected in the modern and _
fossil distribution of the sucker genera Chasmrsles and Deltistes (Milier & Smrlh 1981). The
Snake-Great Basm relatlonshlp has been d|scussed by Smith (1978), Mankley Hendnckson &
Bond (1985) and Sigler & S|gler (1987) The Sacramenlo—Snake connecllon as evidenced by
fossil fish distribution has been descnbed by Srnrlh (1978, 1981) and Taylor & Smith (1981).
Some notable parallels in the recenl fauna should be noted here (distributions from Moyle, 1976;
Moyle et al 1982 and McGlnnls 1984) The forrnerly wrdespread (in the Great Bastn and
peripheral dralnages) sunfish genus Archop.’ltes in modem times lived naturaliy only in the lower

Sacramento and San Joaqum The brook lamprey Lampetra Ierhophaga suggests a Pit-Upper
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Klamath connectlon The related species L. fol.’em 15 a Klamath endemic. The closely related
Mod..z and Sacramento suckers Catostomus microps and C. occ.'dentalrs rnay provide another _
example. The tui chub ‘Gila bicolor occurs in the Lahontan and perlpheral dralnages the Klarnath
and the upper Pit Hlver |nclud|ng Goose Lake. Among the sculpms the Pit River endemlc Rough
sculpin Cottus asperrimus, the Upper Kiamath-Pit Marbled sculptn C. klarnarhensrs the
Sacramento-San Joaquin [and a tew coastal streams] Riffle sculpln C gulosus and the Upper _
Sacramento-Pit Rrver (Upper Sacramento system as used herein) Pn sculpln C prtens.'s have |
distributions parallel 1o the previously dlscussed mollusk groups.

Some workers have formally defined biotic provmces based en hsh dlstnbutlon (Moyle
1976; MCthnIS 1984) Such unrts as the Sacramento Provmce the Klamath Provmce (wnh two_
subprovrnces Upper and Lower formal!y separated at Klamath FaIIs) and the Lahontan Provmce
have direct mollusk’ paratlels as dlscussed above. For example in Fium.'nrcola F. turbrnn'ormfs [as
defined by Hershler & Frest (1 996)] is mostty penpheral Lahontan However the closely related._
Fluminicola n. sp. 16 [herem and in Frest & Johannes 1998 in press: n. sp. 10 of Frest &
Johannes (1 995b d, 1997) and a5|ster spec:es have srtes |n the Upper Sacramento and Upper
Klamath systems S|m|larty there are small para[[el species swarms separate but related in the
Upper ‘Sacramento and Upper and Lower Klamath dralnages Given the major dlfterences in
trophic level and fife history between mollusks and flSh draunage changes related to ma]or. _
tectonic events are the most Ilkely exp!anatlon for convergences in dlstnbutlon partlcularty of the._
many namow endemics. This connect|on has been noted repeatedly in North America, and has
been documented extensrvely elsewhere for example in desert fishes and snalls of the Great _
Basin. A recent mterestmg extralimital example is Flonda (Hoeh et al., 1996). Ash Meadows and
other Owens and Amargosa River (Death Valley) faunas Calrfomla and Nevada and Ar:zona and
New Mexico faunas provrde well-documented examples (for mo[lusks see Taylor 1987, Hershler.
& Sada 1987; Hershler & Landeye 1988; and Hershler, 1989 tor fish, see numerous amctes in
Minkley & Deacon, 1991), Similar relationships meay exist also in crayfishes, e. g. the Endangered
Pit River Pacnﬂrcastus foms and other Pac:ftcasrus spemes Even more remarkably distribution of
certain land snail speoles parttcularly in Monadenra Vesperrcola and related genera, seems to_
parallet that of the freshwater forms. There are likewise related endemic clusters of vascular plant
species in the Klamath and Slsklyou Mountalns but these do not have Snake Fhver parallets

‘The typlcal Upper Klarnath dralnage ollgotrophlc fauna stlll persists at a number of sntes
Diversity at a smgte site is typscally Iow—moderate (Table 3), in the range of 2-5 taxa. Species of
Flumtmcola (s J') are partlculariy characterzsttc Both large and srnall forms probabty representmg_
at Ieast 13 specres and 3 or more distinct Ilneages are oommonly present. Over much of the
range diversity of this genus is low (1 spe{:tes per site); but here two- -species occurrences are

quite common (Table 3). Very often, other hydrobiid taxa, such as spemes ot Lyogyrus may be
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present a the same s'rle. As noted above the geﬁus Pyrgulopsis predominani in the Great
Basin, is comparatively rare here One possibility is that the genus is a relallvely recenl lmmlgram .
into the system; howaver those areas wnh intermedia- -group taxa oﬁen have low Pyrgulopsis
diversity regionally (Frest & Johannes 1898, in press) _

The pleurocend genus Juga is also surprisingly ére in 2hts dralnage Sphaemd clams are
widely distributed; but comparatively uncommon and not especially diverse as compared to the
adjoining Upper.Sacramenlo-Pi'l R.. drainage (Frest & Johannes, 1995b). The overall aspect of
Upper Klamath drainage faunas is very similar o that of the Upper Sacramento-Pit, in that
Fluminicola is common and rather diverse; Pyrgulopsis is rare; similar Lyogyrus is found in both;
and Lanx species are frequently encountered. Juga is much more widespread in the latter,
however; and sphaeriid diversity is oflen greater. Perhaps as aresult, the diversity of large Upper
Sacramento-Pit nasmodes and limnocrenes tends to be slightly higher; but this may simply be an
:an'rfacl of relatively better ground - water quality in the California springs and spring ponds.
Centainly, the relatively eutrophic . nature of Upper Klamath Lake and its environs. is stnking in
comparison with the Pit River nasmodes. This is interesting, in that geology is remarkably simiar in
both regions; and both share a similar geologic histoty {in facl, quite closely interrelated).
Assertions are oflen made that eutrophic ground and surface water conditions are not the result
of human agricuttural and other practices bul rather reflect the original state. Comparison of the Pit
and Upper Klamath malacofaunas and their habitats quite simply -does not -support such an
interpretation. Habitat diversity is aclually greater in the Upper Klamath Lake region; and a larger
propodion of surviving reficts would thus be inferred as likely to survive. There are no large water
bodies comparable to Upper Klamath Lake in the Pit system; and no surviving lake-adapted -
species. !t is tempting to conclude that deteriorating water quatiity in the Upper Klamath Lake area
correlates with the slightly less diverse malacofauna. This inference & not supported by old
collections, in that none are comprehensive enough to establish either faunat continuity or
change. Study of Late Pleistocene or Holocene mollusk-bearing units could confirm or disprove
this suggestion. '

Much more study of the Lake's past history and biota is required befoere confident
environmental interpretation can be made. Certainly, its very recent history indicates decreased
water input; proporticnately high and increasing amounts of dissolved nitrogen and
phosphorous; and increased siltation. It is hard to envision persistence of this lake from Pliocene
times to the recent had current conditions obtained for more than a very small fracticn of its
history. Comprehensive coring in the cument Lake and surrounding area should yield sufficient
fossil evidence of both flora and fauna, at least in the Late Pleistocene and Holocene, to allow a
delailed environmental history to be established. !l should be emphasized that UKL may have

persisted in sorne form for perhaps 20 million years or more, from as early as the Miocene (Yonna
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Formation). As such, it is cne of the oldest North American lakes and one of the few westem US to
survive 1o the present in a relatsvely lntact state. The onty other possﬂ:ly oomparable exampie

Califomia's Eagle Lake is relahvely alkalme and has few surwvmg mollusks Olher examples'
relatively intact 150 years ago are now heavily modmed and have lost aImosl or all of their nahve
mollusks: Clear Lake, California; Lower Klamath Lake and Tule Lake Oregon Caldomla and
Pyramid and Walker lakes, Nevada are 1he promlnenl cases in pomt The fate of 1hese Iakes (and
particularly of thter native blola) should serve as cautlonary notes 1o those managlng the UKL '

system.
PREVIOUS WORK

No other detailed mollusk surveys aimed specffically at the Upper Klamath Lake drainage
have been conducted prior to this one. However, many malacologists, :both ‘professional and
amateur, have collected in this area since 1838. Particularly notable are efforts by Hanna, Smith,
and others: early records from the -area were compiled by Binney (1865) and by Henderson
(1929, 1936b). The comprehensive bibliography by Taylor (1975) lists nearly all early efforts.
Particuiarly notable are species descriptions and records of Smith (1975); Hanna (1922); Clench
(1940); Berry (1947); :and Taylor (1960, -1966b, - 1985). Interest continues to ihis day, e.g.,
Hershler (1994). Aside from published works, there are a number of unpublished locality records
in the gray Ilterature. Examples include sites visited in the 1950s and 1960s by D. W. Taylor
(Gregg, unpub.}. Additional localities in this area were collected ‘in the 1970s by Clarke (1976'
unpub.). Other sites are included in Frest & Johannes (1994c). '

In evaluating the results of this survey, it proved useful to compile a list of species
previously reported from the area and their reported habitats. Major sources were Henderson
(1929, 1936a, b); Taylor (1977, unpub.; 1981;. other unpublished notes); and our own previous
work dating from 1891-1995. Terminology of the ‘earlier works has been modemized, consistent
with that described in TAXONOMY below. Results are summarized in Table 1. '

METHODS
FIELD COLLECTIONS
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Standard methods in malacology were used to implement the study. An inilial (baseline)
survey of the study area was conducted to evaluate habitaf types, posstble collectron s:tes and
access. This was rnrtrated in 1991 (before the present project) and continued |n 1992 1993,
Collection methods varied according o substrate type and degree of aquatlc macrophyte or plant
and animal eptphy‘lrc cover. In general al areas were wsually lnspected first and then spot
sampied to insure completeness of coverage and size and extent of major subhabnats prior 1o
comprehensrve collection. More systematic methods were used for formally defined sites. In
coarse substrate areas such as cobble boulder bars a random sample of stones was removed
anng measured transects and the moIIusks were erther hand coflected or brushed from them into
a 7 5" X 13" [191 X 33.0 cm) tray. Areas with mud sand or silt substrate were sampled by
excavating small areas of botiom sedlment to a depth of about 3 cm usmg a dlp net wrth an 8"
[20.3 cm}] d|ameter and eﬁectlve mesh size of 40 [Tyler equrvalent 35 mesh openlngs 0.425
mm)]. Areas with rooted aquatic rnacrophyte vegetation (eg shallow porttons of deep spnng
pools and channel edges in slow-movmg streams) were also sampled usrng the same size dip net,
Vegetatlon was retrieved with the net and then placed in 7.5" x 13" [19 1 x33.0 cm] trays and _
vigorousty shaken to dlslodge all moftusks In areas with bedrock or cobble boulder substrate
(mosl of the study area), the bedrock or lrths were scrubbed underwater wrth a scrub brush
Dlslodged matenal was caught and retained in a submerged 7.5" X 13" [191 X 330 om tray
posmoned downstream from the scraped surface We took al least 10 subsamples from each
sample site: the surface area represented at each was generally about 1 m:2 Most of our samples
were collected anng a 100 fi. (appnmmately 30 m) transect Where poss:ble transects were
across the river or other water body; however some transects were run paraIIeI to shore,
particularty where major trabutarles joined the chosen body in srnall springs, large samples were
not feasible, and hand and drpnet oollecuons the chosen methods Large voiumes of specimens
were not typlcal except from larger springs; these cou[d be treated much as rlver snes Where soft
substrate (mud—f:ne gravel was Iocally sugnmcant samples were collected and sieved separately
from the coarse substrate samples in the field (to 40 mesh) to ellmlnate mud Generally, a9-16 oz.
[266 2-473.2 mi] volume of sieved concentrate from each such site was saved and labeled
separately. Where such samples contained large volumes of substrate (sand-fine gravel) and small
numbers of moilusks mollusk separation and relaxation was not practical, and the sample was
preserved |mmedratety We also include three dredglng samp[es from one-mile transecis in _
deeper porlions of Upper Klamath Lake. These were collected by a 16 ofter trawl towed behind a
17" Boston Whaler the collector was Davrd C. Simon (Oregon State University). Regardless of
origin, the collected matenial from each subsample from either coarse or fine substrate was
decanted into a Iabeled 16 oz. {473.2 ml] container for funher treatment. The subsamples were

run through a standard sieve series (to 40 mesh) in the field to ensure collection of all mollusks
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and to eliminate very coarse and very fine organlc debris, mud, and sllt For samples expected or
known to contaln drlflcult to rdentrfy specles we routlnely employ relaxatzon flxatlon and
'preservat[on using a success:on of menthol and propylene phenoxytot dtlute formahn and elther'
isopropyl or ethyl alcohol (Frest & Johannes, 1992b) Whlle we were equnpped for such
techntques they were not necessary for all samples '

~ Snails were typlcally not common in Upper Ktamath Lake but they were often abundant tn.
the tnbutary creeks and spnngs Samples frequently contarned large volumes of organ|c matenal
it was necessary 1o sieve them upon colIectton to ensure relaxatlon and proper preservat:on
Sieved samples generally a concentrate wrth a volume ot 9-16 fIU|d oz. [266 2-473 2 ml] were
placed in labeled j jars. Each site requued an average of 1 hour to collect We made a special eﬂort '
1o collect drrft samples such samples often prowde tnfonnatfon as to composrtlon and changes in
mollusk faunas, at Ieast datlng to the last hlgh-water period (Frest & Johannes 1993a c) Such
samples were very rare here. The surround:ng shoreline of major streams lakes and pools was
also searched for un|onacean mussels and a representatrve sample retarned Notes on colIect|on
conditions, substrate habrtat and assoctated flora and fauna were made at each srte (see _
APPENDIX A for descnpt|on APPEND!X B for site maps) _

" Initial field work for this project was conducted between June 16 and July 1 1994 A dratt_
reporl was issued in 1994 (Frest & Johannes 1994d) In 1995 addrtlonal field work took place in
Apnl and in October. Lesser amounts of tleldwork in this area but outstde of thts oontract were
done in 1991, 1992, and 1996. For this contract 1997 feldwork took place between September '
26 and October 10, 1997. Particular areas of mterest were sprtngs and other ohgotrophlc habrtats
ie, those’ environments espec1ally charactenstrc of westem North Amenca prior to human
settlement. However all major habitat subtypes present in the region were sampled in order to
allow a oomprehensrve picture of the current state of the reglonal malacofauna to be generated A
large number of our sites were on public lands (see Table 6), as much of the area is under publ|c
ownership (USDA Forest Servuce usDi BLM usDI USF—'WS etc) St|l| 1/3 or more of the
localities were on pnvate land, as we wished to visit as many 5|gnrt|cant habrtat srtes as possable
regardless of ownership. In general Iand owner cooperation be it pubtlc or pnvate was excellent
and was greatly appreciated.

1997 fieldwork emphasrzed placement of more srtes in Upper Kiamath Lake itself; in the
Link River area; and at Barkley Spnngs in part, this reflects Bureau of Fteclamatron interest in
these portlons of the dralnage and their tmportance 1o sucker consen/atron Also, these areas are
local hotbeds of endem|sm in the Mollusca. We also attempted fo systematlcatty fill in areas not,
done in much detail in preveous years Specrtlcatty, we added more siles to the upper portions of
the Lost River and to the Sprague River dratnages For detail maps of sites in the Link Ftrver area,

see thure 2 herein; for Barkley Spnngs and Hagelstem Park see Flgure 11 hereln Results trom
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these areas will be discussed separately below. As before, for overall site map, .see Figure 1 and
for detailed maps of individual sites, see also APPENDIX B. New fealures in this report. anclude
keys to cenatn spec:|es (APPENDIX C) and distribution maps for selected laxa (APPENDIX D).
Distribution maps for some of the more Sensitive Link River and Hage-l_slem Park taxa constitute
Figures 3-10 and 11-23. o

LABORATORY PROCEDURES

Preserved samples were resieved in the laboratory to remove fine sediment and plant and
animal detritus, and the full volume was examined. The whole sample was picked for melluske'
under a low-power binocular microscope. With many mollusk taxa (especially ceﬂam PhyS|dae and
Hydrobiidae), dissection, particularly of relaxed specamens is necessary for proper identification.
Of the species of special interest o this study, this can apply to the Pleuroceridae, Physndae and
Hydrobiidae. h is particulary significant here, as a number of new and prewousiy descnbed_
species, especially in the difficult hydrobiid genera Fluminicola, Pyrgulops.'s and Lyogyrus, were
encountered. ‘Dissections and drawings of selected specimens were done using standerd
methods under a Wild M3 microscope equipped with a drawing tljb_e. Picked hollusks and other.
invertebrates have been retained for further study. The mollusks were placed in buffered 70%
ethyl or isopropyl alcohol-15% glycerin-15% water to ensure fixation and intacl i'ohg-te:r:r'n '
preservation. Alcohol-resistant paper and ink is used for prepa'ration of pei'rnanenl labels. .Field
and other information has been entered in a data base devoted ta mollusk coNecuon management
(Dexxis Mol[uscDB‘”) .

TAXONOMY

The need for species-level identifications precluded the use of standard textbooks (e.g., .
Pennak, 1989; Thorp & Covich, 1991). Very few of the common species found here are
mentioned. in Pennak (1989), and none of the most significant taxa. However, species-level
manuals have iong been available tor many North American freshwater forms. Where possible, the
standard references (Burch, 1989 or is two predecessors Burch & Tottenham, 1980—Bu|;ch,
1982b-Burch, 1988 and Burch, 1982a for gastropods; Burch, 1972, 1975a and Clarke, 1973,
1981 for sphaeriids: Burch, 1973, 1975b for unionacean bivalves) were used. For undescribed
laxa and recent changes in nomenclature, reference was made to the penodical and grey literature

{e.g. Taylor, 1981). For Fluminicola, extensive use was made of Hershler & Frest (1996). We also
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employed our own rather extensive reference collections. We have also examined Iarge numbers
of specrmens of some taxa in the major US museums (see MUSEUM COLLECT!ONS) Common
names, and specres endlngs are generally those of Turgeon er al, (1988) where possrble H:gher'
taxonomic aangement is largely that of Vaught (1 989) except for that for the Sphaerndae which
follows McMahon (in Thorp & Covich, 1991) and for the Hydrobudae For Ilmﬂallons of the Vaughl.
classification see Frest & Johannes (1995a).

In most cases, we use the species definitions and ranges of Tayior (especialty Taylor,
1981) in preference to those cited in other sources for certain western North American forms.: Our’
reasoning is as follows. Until his recent retirement (pers comm., P. Bowler, 1991), Dwight Taylor
had.perhaps the most comprehensive knowledge of western North American freshwater. mollusks
of any ope Ii\ring. He collected, described, and published upon freshwater fossil and modern
torms from Oregon, Cafifomia, and adjacent states from the 1950's through . 1988. - His
bibliography (Taylor, 1975) remains the standard reference for western North America. Freshwater
moliusks have been collected. extensively in Oregon, beginning with the pioneer work of J. G.
Newberry .and T. Nuttafi, r'n rhe late nineteenth and early twentieth centuries, major coliectors were
H. Hemphlll H. Hannlbal and J. Henderson, Panticularly important early 1o late twentieth century
workers were S. 8. Berry, G. D. Hanna, W. O. Gregg, E. P. Chace, and Taylor. Taylor worked .
closely with some of these investigators, including Berry and Gregg. In the course of his own .
extensive researches, he reexamined the types of essentially all western North American forms,
among others. Comparatively recently, he reviewed the iterature on, and summarized the status
and distribution of, lhe described California freshwaler forms (Taylor, 1981).

In order to taciltate comparison of species concepts, particulary between . Taylor (1981)
and Burch (1988). our use of certain names is discussed here. Moreover, a few nomenclatorial
changes have been included to reflect work done by various workers since 1982 (the effective
end of lierature coverage in Burch, 1989 and Taylor, 1981):

1) We use Pyrgulopsis as defined in Hershler & Thompson (1887) and Hershler (15894) in
preference to Fontelicella and the other taxa described by Gregg & Taylor (1 965}. In the long run,
subdivision of Pyrgulopsis will undoubtedly prove useful, perhaps along the lines of Gregg &
Taylor (1965). However, many species have been added to the genus (s.1) in the last five years,
particularly by Hershler_(op. cit.); and many more remain o be described.

2) Lyogyrus has recently been raised 1o generic status by Hershler & Thompson (1591).
Note that, as discussed above, we believe that western amnicolinids actually represent -an
undescribed genus only superficially resembling Lyogyrus.

3} Taylor (1966a, 1985) uses the name Lithoglyphus in preference 1o . Fluminicola.
However, Thompson (1984) provided dala that indicate the distinctness of the European and
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American forms ascribed to Lithoglyphus. Additional unpublished information strengthens this
rmerpretatron and this genus is currently being revised (Mershler, 1994; Hershler & Frest, 1996).

4) We follow the lymnaeid generic classification of Burch (1989) for Slagnrcola and for
Fossarra but the species taxonomy of Taonr (1981). We lollow Taylor (1981) and Vaughl (1989)_
in regardrng lhe Lanmdae as a distinct family.

5) We follow the practice of Taylor (1981) in regard to Menetus Taylor {1981 p. 160)
believes that the two oommonly used names, cooperi and operculans are mlsapplled Spemmens
here placed |n M callioglyptus (Vanatta 1895) wouid be regarded by Burch {1 989) as M.
opercu.’ans (Gould 1847) a specres that Tayior belreves was restrlcied to Mountam Lake and is
now extinct. The most comprehenswe review of Menerus isin Baker (1 945) _

€) Taylor (1981) uses the species name caln‘omrca (Flowell 1863) for forms of Fernssra
that would be mcluded in F fragilis (Tryon, 1863) by Burch (1989). |

7) Pendmg funher mvestrgatlon we follow the classrflcatron of Taylor (1 981) |n regard to
the Physidae, recognizrng relatrvely few species in Oregon. .

8) We use Anodonta calrfornrensrs Lea, 1852 in preference to A nurtah'rana Lea 1838
for some California winged Anodonta others are A. wah.’ametensrs Lea 1838, as recognrzed by
Taylor (1981) ' _

9) The classrfrcatron of the Sphaenrdae ( P|5|dudae ol Vaught 1989) Iargely follows
McMahon (in Thorp & Cowch 1991) HOWever Taylor (1 981) preferred the use of Muscul.'um:.:.
raymondr (Cooper 1890) for speclmens elsewhere called M. lacustre (Muller 1774) Tayior
(1981) uses the specific name Muscufium rruncarum (Gould, 1845): in other works, this species
is referred to as M. partumeium (Say, 1822). Taylor (1981) preferred to retain Pisidium contortum
Prime, 1854 and Pisidium pauperculum Sterki, 1896 as full species, rather than as subspecies or
forms of P. nitidum Jenyns, 1832, as done by Clarke (1973, 1981) and others. Other minor
nomenclatorial preferences are noted in the species discussions.

10} For undescribed taxa, we use a regional system first employed in Frest & Johannes
(1995a) and being upgraded in Frest & Johannes (1998, in press). The idea here is to provide
consistent names for these taxa across western North America.

11) In order to aid in identification of local forms, many of which are undescribed, we here
reproduce porlions of a set of keys developed originally for Frest & Johannes (1995a) and revised
and upgraded in Frest & Johannes (1998, in press). These constitule APPENDIX C. Only the
general freshwater key and thase most relevant to the UKL region are included here. For more

complete treatment, including terrestrial forms, see Frest & Johannes (1998, in press).
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MUSEUM COLLECTIONS

Many records for treshwater mollusk spectes are unpubl:shed data resrdent in the maijor
US natural history museums. Moreover older pubitshed species cnat:Ons partlcularly for small
forms such as Hydrobndae and difficutt groups such as the Phys;dae vary in accuracy from worker
to worker and are frequently wrong, as are some museum |dent|f|cat|ons To confrrm presence
identity, and collectlon date, it is necessary to reiy heawly upon museum collect|ons A major
advantage of employment of the taxonomy of Taylor (1981) is that he used museum coliecuons
extensively, as well as mk|ng many others hlmself consnstent ldentlftcatlons and methodology.
and a high level of accuracy, in his work may be presumed Inthe course of other research, we had
cormpiled museum records for several Upper Klamath streams and examlned specamens of many
others. Particular emphasrs was placed upon lnspectton of types as publlshed zllustratlons and
descriptions, especially in older Inerature cannot be assumed to be accurate We have also
recollected rnany specues from their type localmes (re obtalned topotype specrmens) where
such sites are still extant. In 1991, before this proIect began we visited the foIlow:ng mstttutrons
al known to have extenswe westem US freshwater rnollusk collectrons Academy of Natural
Sciences of Phlladelph|a {ANSP); Calrfomla Academy of Sciences (CAS); Delaware Museum of
Natural Hlstory (DMNH); National Museumn of Natural Hlstory (Smnhsoman lnshtutlon) (NMNH)
University of Michrgan Museum of Zoology (UMMZ) Unrverstty of Colorado Museumn of Zoology
(UCM) Some addmonal collection rnformahon was galhered in 1995 (Frest & Johannes 1996A)
This effort will be expanded to other spectes and lnslltutions if p035|ble

Some early results are summanzed in Table 5.

RESULTS

OVERVIEW

To date we have surveyed approximately 296 freshwater sites in the Upper Kiamath
drainage (APPENDIX A). About 125 had mollusks (Tables 3, 4); about 120 have endemics or
Species of Special Concem. Hydrobiids were noted at approximately 130 sites. Perhaps 60 have
small Fiuminicola; BO large Fluminicola; 25 Pyrgulopsis; and 24 Lyogyrus. Seventeen sites have
Carinifex, 26 have Lanx; 9 siles have Juga. As regards bivalves, Anodonta californiensis remains
rare (1 site), as do larger bivalves generally; 6 sites have Pisidium ultramontanum; and 3 have

Pisidium n. sp. 1. Since our last report, we added over 100 sites: 80 additional with mollusks;

24

Ex. 277-US-406
Page 34 of 400



doubled the number of hydrobiid sites; added 10 snmaII Fluminico.’a sites; added 45 large
Fiuminicola sites; 15 sites for Pyrgulops.'s S for Lyogyrus 9 for Carrnrfe)r 13 for Lanx; two for
Juga 1 for P:srdrum {C.) uftramontanum, and 1 for PISIdJUm n. sp. 1. Note that lhe considerable
addition of new sites for significant species implies that even more survey work should be done.
We contmue for example to find new forms or forms that have no( prewously been noted from
Oregon. This year, for example, we a_dded_two new species and found a site for Physa (Physa)
skrnneri,' not previously reported from.Oregon (see Tayior, 1988, for comprehensive review of
known sites for this taxon). We also added a number of species to the Upper Klamath Lake
dralnagefaunal list, such as Gy.-au,’u.s (Arm:ger) cnsta known from only about three snes in the .
state. o . :

Occurrence of several Specres of Specnal Concem (Sensmve Specles in the usage of -
Frest & Johannes 1995b, 1998, in press) guite often a mix of gastropods and bivalves, . at
particular sites is typical. Certain areas are of special rnterest espec;aily the large spring complexes
on both sides of Upper Klamath Lake at Bonanza and along lhe Iower Williamson River. Duncan .
Spnngs is also no!able So are Tecumseh Spnng. Klmball Stale Park Collier Park; Reservation
Spring; and Agency Spnng Perhaps most nolable is Hagelstem Park, treated separately below.
Areas of especual |mponance in Upper Klamath Lake itself are the Link River area (also treated
separately be!ow) Rattlesnake Point; and the submerged springs a Ouxy Springs;. Sucker
Spring; and near Medoc Point. On the northwestern side of the Lake, the most significant areas
are Hamman Spnngs Malone Springs Odessa Creek; the spnngs along Short .Creek; Crystal
Spring; and the series of springs between Blue Spring and Jacks Spring, including Mare's Egg
Spring and Tger Lily Spnng Note 1hat rnany of these spnngs are also significant as spawning or
other habitat for the drainage's endern|c suckers (Lost River, Shortnose; Klamath largescale).
Caution must be taken to avoid causin'g ex_rinction of endemic moliusks to save endangered
suckers; but it should be realized that measures supponive of the ecosystem as a whole should
benefit both. R |

Endemics ‘may occur in al of the rnajor river systems including the Sprague and Lost .
rivers. Much of the dralnage basin of ihese two nvers is now unsuilable habitat for endemic
mollusks, as is the upper Wlllamson The nonhern portion_of the Upper Klamath Lake Basin,
including Klamath Marsh, may also be unsuitable due o the heavy pumice falls associated with
Crater Lake's Mazama event. The mlddle Klamath system fauna remains Iargely unigue. .and
narrowly endemic, only partly related to that above the Link River. _ I _

A number of new taxa {at Ieast 18 1o date} were discovered here dunng field work
conducted in 1991- 1997. Many of these species appear to occur only in this area, i.e. are narrow
endemics. Others may be restrlcled tothe mlddle Klamath drainage. This degree of endemism is

extraordinary. It may be ascnbed to the pivotai position of Upper Klamath Lake and its comparative
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great age. The current fauna is a mix of coastal and Great Basm elemenls with a few Great Basrn
periphery endemics as well. The contlnuance of this lake for a Ionger perrod than typ|cal of Great
Basin pluvial lakes may also have allowed Iocal specratron Upper Klamath Lake is one of the few
surviving Pliocene lakes and the only one wnh nomal akalrnrfy and a Iarge “relict fauna ft is Irkely.
the best remaining window on environments prevalen: in the interior Wesf 2-17 mllflon years ago.
Suggested former drainage conneclions with the Snake system and wrth the Sacramenlo system
also have enhanced species drversny ‘The area may also have been a pan of a fonner short I|ved -
connection to the Columbia system. o o

Endemism occurs in several freshwater snail genera Notable are !he hydrobud genera
Fluminicola (at least 12 new species), Lyogyrus (at least 3 new specres) and Pyrgu!opsrs {at least:
2 new species, plus Pyrgulopsis archrmedrs) Upper Klamath Lake has lhe only surviving lake
Pyrgulopsis species; but its peripheral position to the Greal Basln means thaf the hrgh dlversrty
and high rate of endemism in Pyrgulops.'s characlenshc of core Greal Basin areas s not as
prominent here. Instead, sprlng ‘and small stream enwronments are occupled by a number of |
apparently endemic Fluminicola and Lyogyrus specres wnh 5|mrlar habrfal requrrements
Endemism also occurs in the aberrant pulmonafe genera Vomcrfex and Lanx, both of which have
species adapted to pluvial lakes and in the unusual pfanorbrd genus Carinifex. Most of the
endemic taxa are stenotopes, requrnng c!ear weli—oxygenated condmons wrlh some flow most .
are stenothermal as well. B ..

Some 73 mollusk taxa have fonnedy and (|nc|udrng the 18 new specres) are now ascrlbed
to the Upper Kiamath drarnage (Ta.bles 1, 2) We have seen live specrmens of 70, including 67
native taxa; some 4 species are mtroduced of which we have Iocated 3. Natives collected alive s0
far include roughly 47 freshwater snails and 20 freshwater bivalves. To .da(e we have not
collected 3 described freshwater snails and 3 descrlbed blvaIve specres beheved to have once
occurred in the area, while we have added a substantial number of new taxa. Def:nne Inerature |
reports are somewhat difficult to interpret, due to changlng taxonomy, but we suspect that about
30 gastropods and 15 bivalves were previously in museum collections of 1he 296 sites written up
formally so far, 207 had freshwater mollusks, arespectable showmg consrderlng the degree of
recent habitat change, ‘and comparable to that observed elsewhere (eg Frest & Johannes,
1994a). Diversity at those sites with freshwater taxa averages belWeen 3 and 4 spemes about
what would be expected from a semiarid area with spnng envlronmenls predominant. A few sites
have diversilies comparable 1o those of the exceptional Upper Sacramenlo system nasmodes
and are comparable in their exceptional quality and endemic drversrty as well. Previous treatments
(Frest & Johannes, 1993b; ROD, 1994: USFWS, 1994; Frest & Johannes 19895a, d) of the
mollusks of this area have recognlzed some 31 species [20 freshwater gastropods 7 freshwa!er

bivalves; and 4 terrestrial gastropods] as Sensitive or in need of pro{ecuon (Table 2). Fres! &
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Johannes (1993b) gave specla! status to 18 taxa; 5 of 1hese are ROD specres and 29 were
covered in the interior Columbra Basin report (Frest & Johannes, 1995a) None of these taxa are_
as yet federally Ilsted although 2 blvahre species are current c2 candrdates Frest & Johannes
(1998 in press) add several addrllonal Sensitive terrestrial and a few addmonal freshwater taxa to
thls reglon

Past and ongomg modn‘tcauons of the Upper Klamath sysiem lncludang dredglng and/or
diversion of perrpheral sprlng and stream channels, manlpulatron of water Ievels smalron and
nutrient enhancement have very drastrcally reduced habitat for most of the endemrc taxa Many
survive only at spring sources orin sprrng lanuenced areas. We find that many of the comments:_
made in the Inerature in regard to fishes appiy equally to moilusks One example wrli be crled here
(Scoppetlone & Vinyard, 1988, p. 368): ' |

' Upper Klamath Lake and its watershed have been grea{.'y affecred by'
agriculture, and water use has reduced voiume and changed flow panems

into the lake. Chifoquin Dam, constructed in 1928 b.'ocks upstream mrgratron

and preciudes accumulation of suitable spawnrng gravels below the dam.

Open Diversions and pump stations may entrain larvae in their downstream

migration, and the lake itself has been markedly aftered. In 1912 Link Dam

(2.5 m high} was constructed across the outlet of Upper Klamath Lake, and

the - system has since been operated as an irrigation reservoir. " Since

construction, sedimentation has greatly increased, nutrient Ioading'has risen

through return of agricultural water (US Army Cormps of Engineers, 1978), ‘and -
available spawning . habitat has been markedly -reduced. ‘ .....General
. -alteration and destruction of habitats. in upper parts of the syslem must also

.have had an impact. ¢ .

Many of the same impacts also affect moflusks. Many species, including common ones,:
are now limited to very small areas with relatively unaffected groundwater flow. In. Upper Klamath -
Lake itself, for example, many of the lake endemics and other rare and Sensitive taxa live only in or -
in the immediate vicinity of submerged springs, in very limited areas of the lake bottom. Attempts -
at dredging indicate that only a few taxa, only one of which is Sensitive, occur in wide areas of the
lake bottom. Restricted are such taxa as the UKL drainage endemic Pyrguiopsis archimedis, lake
populations of the UKL endemics Pyrgulopsis n. sp. 1: Vorticifex klamathensis klarna!hensfs;
and Vonticifex effusus dalli; the regional endemics Pisidium ultramontanum and lake populations -
of Pisidium (C.) n. sp. 1; and lake populations of the strict UKL endemic Lyogyrus n. sp. 4. Many
of the other endemic species are similary limited, some to single springs (Fluminicola n. sp. 2:
Fluminicola n. sp. 3; Fluminicola n. sp. 16; Fluminicola n. sp. 30). many others have very limited
distributions, such as Fluminicolan. sp. 29; Lyogyrus n. sp. 3; Lyogyrus n. sp. 4; and Lyogyrus n,

sp. 5. For maps of the distribution of these taxa. see APPENDIX D; in some cases, more detailed
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maps are available, e.g., for the Link River area (Figures 2-10) and Hagelstein Park area (Figur_e_s
12-20). it is a safe general.izatibn that many; taxa in the UKL d:rainage are ncn.N. dépende‘nt.. updn:_
good groundwater qualrty for sunnval Unforlunatery contlnuing agncuhural and other lmpacts WI]I _
eventualry work their way into this system as they are beglnnlng to now in lhe mlddle Snake River
area, ldaho, unless measures are taken. In any case, reduction of rnany spemes 1o remnant
isolated populahons is reason for concem. Some other examples are wonh notlng here Lyogyrus
n. sp. 3 now survives only in the Link River in narrow area (Flgure 6) and ln sprlng |nf|uenced
areas of the Williamson and Sprague Fivers (APPENDEX D, Map D9). Pyrgulopsrs n. sp 2 sunnves _
only in spnng lnfluenced areas in the Lost and Sprague rivers (APPENDIX D Map D10). '
Helisoma (Cartntfex) newberryr newberry.' another Sensmve spemes was formedy reported from: .
the Sprague (Taylor, unpub museum records) but now occurs only in and rmmedlate[y around _.
Upper Klamath Lake and the large Williamson Rrver springs (APPENDIX D Map D6). Note also
that many of the new taxa live only or mostly in spnngs Examples |nclude Juga (Oreobasrs)
“nigrina”, all of lhe small F.'umrmcola spectes [about 9], Lyogyrus n. sp. 5, Pyrgulopsrs n sp. 1,
Vorticifex effusus d.'agonahs and Vorr.'crfex klamathens:s smrtsrm Itis furlher worth noting that
many UKL drainage taxa do not occur throughout the current drainage; but instead -are limited to
portions of il. Often, sets of springs are involved. For examples, see APPENDIX D, Maps D2-5,
ps. o | .

Large numbers of springs .are either now dry, converted to .cattle. troughs, otherwise
diverted or “managed”’, or heavily grazed..Such sites lack interesting mollusk faunas. Even so, our
original estimate of the number of endemics (Frest & Johannes, 1995d; Table 1 here) s likely to
prove conservative. While this is beyond the scope of our present contract, it should be noted
that there also appear to be at least a few endemic land snailtaxa in the area, though not so many
as in the lower Klamath River drainage (Roth, 1993; Frest & Johannes, 1993b; 1995a). These
include undescribed Monadenia species; a Vespericola related to V. sierranus, another SOSC
aand ROD taxon; the Klamath tail-dropper, an undescribed Prophysaon species (see Frest &
Johannes, 1898, in press); Pristiloma arcticum? crateris, a ROD taxon; and ||kely other ROD taxa,
such as Prophysaon dubium and Prophysaon coeruleum. '

- In the future, we intend to further ‘explore the periphery of the Upper Klamath Lake
drainage, especially the border with the Oregon Interior Province and the middle Kiamalh River
portion. Preliminary indications are that we have in excess of 14 new Fluminicola; 3 Lyogyrus; and
possibly 3 Pyrgulopsis species. Additional noveliies in Larix and Vorticifex are probable also.
Other highlights of ‘the area include the best remaining populations of the large unionids
Margaritifera falcata and Gonidea angulata in the siate (these in the lower Williamson River); the

sizable number of relatively undamaged large cold spring complexes: and the occurrence at a few
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sites of the so-called mares eggs (glganllc Nostoc colonles) whlch we have seen nowhere eise in

the west.

LINK RIVER

To date we have collected mollusks at about 16 sﬂes in lhe Llnk Rwer area. Sites are
concentrated in the regions above the Link Rwer Dam and then toward the south end of the rlver
above the outfal! from the Keno Canal and also near the junction wrth Lake Ewauna. This reflects _
actual mollusk dlstrlbutaons The areas below the Llnk River Dam are scoured regularty by major
water and flow fluctuauons due to regulation and lack mo{lusks for some dlstance Similarly, live
motlusks are absent from the Keno Canal rtse!f Lake Ewauna is more compiex This area probably_
once was excellent mollusk habitat: bul due to log fleetmg and Eocatlon of outfalis from a Iumber_
mill, there are only a few, rather cosmopo!rlan moilusk spemes found in most areas The Iake _
improves considerably at the junction with the Link Rrver and declines very rapidly downstream

The Link River (Figure 2), even while greatly impacted by pollution from Klamath Falls’
and in Lake Ewauna, not to mention from flow regulation at Link River Dar, still maintains some of
the best mollusk habitat in the region. Such habitat is extremely local and patchy; however, and
subject to degradation or change if pollution increases or if the regulation regime is changed. At
present, the area above Link River Dam is mostly pretty degraded habnat due to impoundment
and polluhon however there are local patches of three Sensmve specles Flummrcola n. sp. 1
{Flgure 3), Vorticifex effusus dalli (Flgure 9), and Vomcrfex klamarhensrs klamathensis (Figure
10). Note that the latter is the only one really successful in this area. More significant from the point .
of view of mollusk conservahon is the area north of the Keno Canal outfall. Here, there are very
5|gnrf|cant populations of the followmg laxa: Juga (Oreobas.'s) n.'gnna |nc|ud|ng al but one or
two of the drainage’s popuiatlons Lanx k.'amathensrs (one of the best known sites); Lyogyrus n.
sp. 3 (the second Iargest known populatlon) Pyrgulops.'s archrmed.'s {probably includes the type
populahon) Pyrgu!opsrsn sp. 1 (almost ail known populatlons) Vomcn‘ex efl‘usus dalii {the best
remaining populatron) and Vorrrcrfex klamathensis klamathensrs) {a large population) (Figures
4-10), Note that, of the Sensitive specres oocurrrng in this area, only Fluminicola n. sp. 1 does not
occur in this reach (Flgure 3). For ashon stretch downstream of the outfall, mollusk populations
are sparse; but thmgs pick up apprecrably near the terminus of Link River and immediately below,
desplte urbanization. ln this area are found Iarge popu!ahons of Lyogyrus n. sp. 3 (the largest
known) Flum.'n.'cola n sp. 1, Vomcrfex klamathensrs klamathensis; and Lanx klamathensis

(one of the top twa or three known srles). plus smaller populations of Pyrgulopsis archimedis and
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Vorticifex effusus dalli. Onty Juga (Oreobasrs) *nigrina” and Pyrgu.’o;:usrs n. sp 1 of the local
Sensitive species are mlsslng here (Figures 3- 10)

Pan of the reason for survival and maintenance of these stretches is the prevalence' of
spring drainage and input specifically in these areas. The Link River springs (about 6) on the SW
side just above the Keno Canal outtall are the only reason for survival of Juga and of Pyrgulopsis _
n. sp. 1; they are probably vital to the survival of the more striclly riverine species in the.adjoin.ing
stretch of the Link River as well. The spring rnfluence in the other stretches is less obvious but can
be observed in two ways: one, when the Link River is very low: areas wnth sprmg |nflow show as
clear and much colder than surroundmg waters even when subaqueous Second dlrect phy5|cal
measurement with a temperature probe can Iocate prectse boundaries ot subaqueous sprlng
influx when water is htgh or Iow Malntenance of good ground water qualrty and ot contanued

ndlsturbed flow of these spnngs is qU|te sngnrflcant to moilusk conservatlon |n this area.
Reduction of sediment and ntrtnent Ioadlng and stabl[lzatlon of the flow reglme ‘would predrctably .
enhance mollusk populatlons in other parts of the Llnk River system For precuse dellneatron of.

spring affected areas here overlap of the Sensilive species maps prowdes srgmflcant data

HAGELSTEIN PARK

To date, we have about 26 formally defined sites in the Hagelsteih Park area, including sites in the
west channel, south channel ‘adjoining Upper Klamath Lake the |mgat|on drtch to the south of
the Park, and the north spnngs and Barkley Spnng areas (Flgure 11) Thisis a oomplex area with a _.
complex history; we will deal here Iargely with its present state. We prowde detalled maps of the
known and inferred dlstnbutron of about 12 Sensnrve mollusk species in this area (Flgures 12-—
23). Major subhabitats are the source spnng areas, mostEy in the extreme NE part of the Park and
at Barkley Spring itself and some adjoining spring ;nttuenced areas, such as the head of the
imigation dilch (afthough almost destroyed) and near localmes 128 and 129. However there is
some spnng influence along the whole of the east side of the Park, wrth the likely except;on of
sites 97 and 197. A second major subhabitat includes areas with stabte rocky substrate and good
flow, especially sites 98, 99 (in part), 202 (in pan), 204 7, and 128 201 also fits partly into this
category; bul recent mampulatron to promote fish recovery has degraded this area, perhaps
temporarily, as mollusk habitat. ThlS area formerly had abundant Lanx klamathens.'s Flum.'mcola
n. sp. 27, and Lyogyrus; bt our last revisil in 1997 mdlcated that these were reduced almost to
extinction, although quantrtres of dead shells were noted The next subhabitat embraces area

with good water quality and relatively oxygenated soft substrate, such as much of the central and
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south portions of the north springs area (sites 204, 205, 195, 196, 206, 198, and 199) as well as
pars of the south channel and west channel (sites 192, 193, 200). Finally, areas with ‘soft
substrate, slow flow, and local hypoxia include sites 191, 209, 97, 297, and 208. In all cases, areas
immediately adjoining these siles have similar habitat, at least until another site is appr’bache'd;'
Species distribution of even Sensitive taxa varies considerably. Note that Fluminicola n.
sp. 1is not‘ present at lake site 289 but does occupy 129 and penetrates a significant distance
into the west channel, even overlapping with Fluminicola n. sp. 27 in alimited area (Figures 12,
13). This latler species, a spring endemic, is the most ubiquitous in the ‘Hagelstein Park area,
being successful everywhere -except in the most degraded areas or When the lake itself is
approached. Very successful in .soﬂ substrate, well-oxygenated areas is the unusual pu)mbnare
Helisoma (Carinifex) newberryi newberryi (Figure 14). This taxon, however, does not persist into .
the lake (it does so quite successfully elsewhere) or far into the central par of the west channel,
an area of slow flow and mostly mud substrate. It also avoids spring sources, especially with coarse
substrate. The Hagelstein Park sites collectively are the largest single site for this épec:'ies inthe
UKL drainage; it is abundant and varies considerably'locélly in.r'norphology. Lanx klamathensis,
also partly a lake endemic, is less successful in the lake siles and west channel; but .significént' '
populations occur in rocky areas near the spring sources {Figure 15). This is one of the larger of
the spring occurrences for this species; and cnly a handful of populazlons are known for this UKL

drainage endemic.

Lyogyrus n. sp. 4 (Figure 16), another UKL drainage endemic, occurs only on rocky
substrate near spring sources in this area. Hagelstein has the only knewn spring accurrences of . .
this taxon. As noted in the discussion of “Lyogyrus’, this laxon belongs to an undescribed
genus. Moreover, there is a strong possibility that the Ouxy Springs populations represent a
separate taxon. There are orﬂy two lake populallons wﬂh the Hagelsteln morphoiogy,_bolh in
submerged springs near Modoc Pomt The UKL lake endemlc Pyrgulops:s archimedis occurs at
site 19 and invades the west channel onIy in the swrﬁ ﬂow spnng -influenced site 128 and one
other (Figure 17). The specimens here are the largest known:; and this is perhaps the best
remaining populahon Vomcrfex klamathensis k.'amarhens:s largely a lake endemlc and found
oniy in the UKL dralnage has as:m!lar distribution to the last species: il is unable to penetrate
beyond the central parl of the west channel (Flgure 18). Nole that the soulhern take site lacks this
spemes Vomcrfex kl‘amathens:s sinitsini s a slncl spnng endemlc onginally described from
Barkiey Spring. It is found currenlly in Hagelslem Park through most of the north springs area and
in higher qualrly habnal in the south channel (Flgure 19). Note absence from essentially all of the .
west channel. Most known siles are still in Hagelstein; bm we have located a few possible sites in

springs on the NE side of Upper Klamath Lake (see APPENDIX D, Map D13).
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Turning now to bivalves, the. large unionid Anodonta oregonensis has a very limited
distribution here, essentially only in the neck of the west channel, just before its terminus in Upper
Kiamath Lake (Figure 20). This taxon is of rare occurrence elsewhere in the drainage (APPENDIX
D, Map D14). The small Modoc Plateau peaclam, Pisidium (C.) n. sp. 1, is known from less than
half a dozen sites in two areas, the Upper Klamath Lake drainage and the Modoc Plateau portion
of the Sacramento drainage. The only occurrences here are situated almost identically to those for
Anodonta oregonensis. Note that only three sites are known in the UKL drainage (APPENDIX D,
Map D15). The.distribution of the one-time candidate taxon Pisidium (C.) uftramontanum here is
exaclly the same (Figure 22). This taxon is known from less than 10 surviving sites, as with the last .
inthe UKL and upper Sacramento drainages. Oddly, this taxon is absent from most of the large .
UKL nasmodes, while it occurs in such in the Upper Sacramento drainage.. There are historic river : -
occurrences in the middle Klamath and the Pit; but so far none in this region, perhaps due to the
general degradation of local riverine habital. One . final fingemnail clam taxon deserves mention. .
here. Pisidium (Pisidium) idahoense is not a strict . westem endemic like . the - other -taxa
mentioned, but occurs in parts of westem Europe and the Russian federation as well, However,
sites on a world-wide basis are quite scarce. Most.are in the westem US, with less than 40 .
confir_m_ed te survive. This species occurs exlensively al Hagelstein, in silty substrate in habitat
classed as excellent to (more lypically)_slightty degraded (Figure 23).. There is a concentration of .

occurrences in the UKL drainage unprecedented elsewhere.
UPPER KLAMATH LAKE

As of this writing, we have approxarnately 20 sites in Upper Klamath Lake nseH Most of these are m
relatively shaliow water but three represent one- -mile trawls in deep water in vanous parts of 1he
Lake (Figure 1). As yet, we have relatrvely few sites on the west srde in part due to access
problems Sites on the north and east tend to concemrate in area with subaqueous springs, sn
part because of exceptlonal colleclmg conditions eady on in thls project. However, we racently
made specral efforls to add additional more typical sites. The deep water sites are rmerestmg in
that they y:eided so few taxa. Only lhree Helrsoma (Carinifex) newberry.' newbenryi, Fluminicola
n. sp. 1, and P.’anorbella (Plerosoma) subcrenata were encountered the former two abundantly
Note that these two are Sensrllve species. Many sites had on!y dead moltusks In general _
mollusks in the shafiow areas occur commoniy around rnarshes but there is a very limited,
generallsl fauna a such sites, lncludmg Planorbella, Valvata humeral.'s Stagnicola, Lymnaea

Gyraulus, Physella, and similar taxa. Note that essenllaily nane of the Sensitive or endemic taxa
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oceur at such snes Areas with Sensn;ve laxa tend to be places with |nf|ux from major spnng -fed
tributaries, such as Odessa Creek, Malone Sprlngs Crooked Creek and !he Wl!ilamson Fhver or
areas with subaqueous sprlngs In such areas, such endemics as Lyogyrus n. sp. 4; Lanx _
klamathensrs Pyrgulops.'s archimedis; Prsrdrum (C.) u!rramon!anum and Vomcrfex effusus |
dalii can be found. Most of these laxa prefer areas with gravel o cobble substrate Such endemlcs
as Vomc.'fex klamathensis klamthens:s and Flum.vmco.'a n. sp. 1in habit these areas but aEso can
survive on soﬂ substra!a if never massively affected by hypoma or anoxia. Aside from such_
lithophile taxa there are a few pelophlles such as Valvara humerahs and Helisoma (Cannr!ex)
newberryi newbenyr thal are sensilive and uncommon to very rare regtonally _

Compared wrlh some ancient lakes (see revnews by Boss, 1978 and Davrs 1979) Upper
Klamath Lake has relatwely few strict endemics (Table 7) However there are more survrvmg here.
than in any other exiant us lake The dralnage as a whole has a very hlgh degree of endemlsm
with most specres spnng endemlcs but some also river or lake endemlcs only Taken as a whole,
the UKL dralnage fauna is unique; and perhaps the best survwlng example of the sort of piuvial
lake malaoofauna that has dominated the westem US for nearly alt of the last 20 miffion years, onIy__ _
to barely survwe into the present

of the 29 presently recognzzed endemlcs 22 are striclly conflned to the Upper Klamath
Lake dralnage (Table 7). Ten of lhe 28 oceur in Upper Klamath Lake itself, so that the majority of
endemics do not. Looklng more closely at lhe 22 strict endemics (precmctrves in some
blogeographers termlnology) note that only 6 oceur in Upper K!amalh Lake and none occur only
there (Table 8). There is some difficulty conceplually in dehnlng an ancient lake, as water
fluctuations and hlstory enter very slrongly info the deflnrllon in the pasl the lake may have been
much Iarger and its basin as geologlcally established may be the best crrlenon There are other
compllcatlons here. Link River is not a regular outlet in the stricd sense and there is some reason
to believe that the current connection 1o the Klamath River is of relatively recenl vintage. if so,
then Link River should perhaps be considered in the system also. Adding this unit, though, still
indicates only 2 strict lake endemics (Table 8). For historical reasons, it is perhaps most useful to
include adjacent large and small springs in the lake (s.1), rather.than consider them as tributaries. I
so, then the number of lake endemics rises to perhaps 8 (Table 8): still a small proportion of the
dralnage 522. Thls would imply erlherlhat endemlsm resufted from a very eany stage in the lake's
histery or that endemism in the tnbulanes is at Ieast or more important to reglonal mollusk diversity
than is the Lake alone. The latter seems most probable, as ad]omlng hlgh areas, such as Modoc
Rim and Lake of the Woods likely predale the lake's formation. Thus, tributary endemlsm is
unusually |mportant tc mollusk blodwer5|ty |n the case of this parhcular and seemingly atypical

ancient lake drainage.
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Another approach io analysis of loml hlgh mollusk blodrversrly is lo examlne habitat
restnctlons of the 22 dra:nage endemlcs “This is done in Table 9 WhICh subdrvrdes aquatrc'
habitats into nine categorles Certaln other habrlats such as temporary pools and ponds .
marshes, and creeks, have not been included because there are no strict endemics harbored |n._'
them here (as is often the case elsewhere for mollusks as we!i) Note that certain calegones which
are h|gh elsewhere in the w0rld (eg Boss, 1978 Daws 1979; Taylor 1988) are low here.
Specifically, there are no generally dlstnbuted ancient Iake specres, no nver lake endemlcs and _
no strict river endemlcs Instead, it is the addrlron of or comblnatson with sprrng habrtats which
inflates endemism. The largest categones lnvolve sprrng source or spnng run species, many of
which occur only in enher or both. The anment Eake and river lake (here the Link Rrver specmcaliy)
categones become qurte 5|gmfacanl when spnng lnfluence oﬂen subaqueous |s a pan of the
pu:ture Next i in raw s:gnrfroance is spnng ponds ([rmnocrenes) Even nver endemnsm is enhanced
by spring influence. The oﬂen-emphasrzed hypereutrophu: state of Upper Klarnath Lake and the
agnculture induced nutnent ennchmenl of local rivers may have exaggerated the 1mponance of _
spnngs to this dralnage as mollusk refugxa and habitat enhancers Nevertheless the same
tendency has been noted throughout western North America (eg Frest & Johannes, 1995b .
Upper Sacramento dralnage) In the Great Basin, most endemlc freshwater species, oﬂen .
Pyrgulopsrs or Tryonra also occur in spnngs and there are relalrvely few amnlphl!e species
(Hershler, 1994 1998; Frest & Johannes 1998, in press). There are obllgate amniphile mollusk
taxa in westem North Amenca moreover, there are a few large-nver specrallsts however, springs
and headwaters while |nd|V|dually not dlverse are oollectlvely the largest contnbutors to mollusk
blodrversny in the westem US, in contrast to nvers andfor ancient lakes whlch are clearly major_
contributors elsewhere :ncludlng the central and eastern us (Fresl & Johannes 1998 in press).
In this sense, the Upper Klarnath Lake dralnage even |n its current slate, is quﬂe a typical

example.
'SENSITIVE SPECIES

In order to ald in appralsal of the rnollusk fauna and its conservation needs, mdrvrdual
spECIes discussions are here prowded for the more sensmve specres The final report wilt
incorporate information on all taxa. The format is that of Frest & Johannes (1993b, 1995a, d, .
1996a); site- and area-specrﬁc rnformatlon will be prowded in the ﬁnal reporl Note that faunal Ilsls
in the earlier two versions have been revrsed correcied, and updaled to some extent (Tables 3-

4); it is thus more prudent to rely on locations given in this repor. Keys to most of the Sensitive
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aquatic taxa of the region, and to other taxa that could be mistaken for them, have also been
incorporated in this report (APPENDIX C). Note that earlier versions. of these keys have been :
updated to reflect more recent information, rendenng older versions obsolete. We have also
prepared maps of the more Sensitive taxa (APPENDIX D). The final reporl will include maps for all
taxa. Information for terrestrial taxa, which were strictly speaking oulside of the contract scope, is

thus necessarily incomplete. See Frest & Johannes {1998, in press) for further data. .

FRESHWATER SNAILS

Fluminicola n. sp. 1. Klamath pebblesnail
Figures 3, 12; Map D2"

Type locality: None, as the species has yet 1o be described.

Description: See final report for description. The tall subgiobose conch, dark tentacles and eye
patches but light body; and sickle-shaped, moderately farge penis are distinctive features. Thisis .
a large (i.e., > 6 mm height} Fluminicola species with yellow 10 yellowish brown periostracum. This |
taxon was cited as Fluminicola n. sp. 1 in Frest & Johannes (1 993b, 1995a d, 1996a, b).

Ecology: This species occurs in Upper Klamath Lake, a few major lrlbulanes and part of the
Klamath River, generally in areas with gravel-boulder substrate, spring influx, and some flow. This
species, like most Fluminicola, prefers clear, cold, oligotrophic flowing water with high DO. It is ‘
found only rarely in springs and avoids areas with dense macrophyte beds. H sometimes occurs
- with other endemic Fluminicola spp., Lanx alta or Lanx klamathensis, Lyogyrus spp., Helisoma
(Carinifex) newberryi, or. Pisidium ultramontanum. Predomlnantly a -perifithon grazer and
lithophile. '
There is some possibilty that the lower Klamath River populattons represent a dlﬁerent
taxon, making this species an Upper Klamath Lake endemic found only in the lake proper and in
lake-like areas, such as Link River (Table 7).

Onglnal dlstnbutlon Klamath River, Slsklyou Co., CA, and Klamath Co., OH Upper Klarnalh :
Lake, Klamath Co., OR; probably once very W|despread in lhls area. .

Current dlstnbutlon Middie and upper Klamath River, bu1 now very sporadlc (absent from
impoundments and polluted stretches), Slskzyou Co., CA; Upper Klamath Lake and major spring-
fed tributanes, Klamath Co., OR, including sites in Wlnema and Rogue River National Forests and
Upper Klamath Lake Natnonai Wildlife Refuge. Other localities are on Medford District BLM lands.

We have collected this species recentiy from a total of 22 sites (Table 3). Note limited
penetration into Link River (or sporadic occurrence) and limited occurrence in the Hagelstein Park
area, where it overlaps with Fluminicola n. sp. 27 (and is replaced by rt'?) in only a small area.

Threats Much of Upper Klamath Lake is strongly eutropified, so lhat Irve populations of this
species are restricted to areas with spring influx or influence, even though dredged sheils indicate
past ubiquity in the lake. This hydrobiid is absent from or rare in slow-moving or poliuted
impoundments, such as reservoirs. Springs in the lake bottom proper are badly affected by past
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dredging to faciltate log transport and by currenl severe nutrient enhancement and
sedimentation. The species does not occur in areas with dense beds of such macrophyles as
Myriophyllum and Elodea, nor in area subject to eutropification or periodic hypoxic episodes,
Many springs in-the area are soheavily grazed as to compietely extirpate ‘or greatly reduce this -
species. Others are connected . lo irrigation . canal systems resulting . sedimentation  and
eutropification either eliminates.or greatly reduces this species. Channeling for such systems, and
for log transport long ‘ago, has also much reduced habrtal even when water quality remains
excellent.

Criteria for inclusion: Local endemic; occurrence on public lands; riparian associate; ongoing
and past threats; very substantial reduction in habital. This species is undoubtedly declining in
numbers and in number of sites. From first-year results of this survey, we do not anticipate major
increase in either the geographic range of, or the number of sites with, this taxon.

Recommended status: This species has no special status at present; but is a ROD species
(ROD, 1994). It was recommended for listing by Frest & Johannes (1993b, 1995a, d, 1996a). I
should minimally be considered a sensitive species by the Forest Service, BLM, and other land
management and wildiife agencies. There is sufficient recently-coliected information, and recent
survey work, to indicate that Federal and State (OR) fisting as Endangered is appropriate, in our
opinion. In mitigation for listed and candidate fish species in the Upper Klamath Lake area, care
should be taken to avoid impact to this species, which can occur in sucker spawning areas.

References: Frest & Johannes (1993b, 1995a, d, 1996a, b); ROD {1994}; Deixis collections,
1991-1997.

Flumrmcola n.sp. 2 tall pebblesnail

© Type Iocallty None desrgnated undescnbed specres

Description: See final reporl for descnptlon The tall conical conch, moderate size, black body
tentacles, and viscera, and flanged penis are distinctive features. The distinctive verge of this and
several other Upper Klamath Lake drainage taxa may merit separation as a genus. This taxon was
cited identically in Frest & Johannes (1993b, 1995a, d, 1896a, b}, AR '

Ecology: Cenfined to large undisturbed, very cold oligotrophic springs draining into Upper
Klamath Lake, Kiamath Co., OR. The species occurs on pebbles and cobbles ‘and is a perilithon
grazer. Few macrophytes are present, except for focal Veronica. Most striking at one site are large
numbers of Nostoc pruniforme, which in some areas cover the substrate like cobbles A
crenophile, and perhaps hmnocrene only, spemes A pen!rthon grazer and Irlhophrle '

Original distrlbutlon leely restricted to larger spnngs tnbutary to Upper Klarnath Lake and
related dralnages CA- OH (especrally Klamath Co., OH)

Current dlstrlbutlon Known from a few sites, on pnvate land adjacent to Winema National Forest, -
on nearby Upper Klamath Lake National Wildlife Refuge, and on Winema National Forest lands. At
present, this species can be ascribed with certainty 1o a single srte (Table 3) others requrre further
work for confirmation. B :
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Threats: Springs in the lake bottom proper are badly affected by past dredging to facilitate log
transporl and by current severe nutrient enhancement and sedimentation. The species does .not
occur in areas with dense beds of such macrophytes as Myriophyllum and Elodea, nor in areas
subject to eutropification or periodic hypoxic episodes. Many springs in the area are so heavily
grazed as to completely extirpate or greatly reduce this species. Others are connected to irrigation
canal systems; resulting sedimentation and eutropification either eliminates or greatly reduces this
species. Channeling for such systems, and for log transport long ago, has also much reduced
habitat, even when water qualily remains excellent. Areas used for log transporl or storage still
have not regained populations of this species. : o . : :

Criteria for inclusion: Local endemic; likely occurrence on public lands: riparian associate. From
first-year results, we do not anticipate that furiher finds will greatly expand either the range or site
totals.

Recommended status: Has none at present, akthough it is a ROD species {(ROD, 1994). It should
be considered a sensitive species by the Forest Service, BLM, and other land management and
wildlife agencies. There is sufficient recently-collected information, and recent survey work, 1o
indicate that this species should be federally listed as Endangered:; # should be listed similarly in
OR. This recommendation was made previously in Frest & Johannes (1993b, 1995b, d, 1996a)." -

References: ROD (1994); Frest & Johannes (1993b, 1995b, d, 19967a, 'b}; Deixis callections,
1991-1897. .~ o : : - S S

Fluminicolan.sp.3 - Klamath Rim pebbiesnail
. ‘Map D3 B

Type locality: None has been designa.led yet for this recently discovered species.

Description: See Frest & Johannes (1995b, 1995d). Distinctive features of this taxon are the
small size, rather evenly gray body and tentacles, and narrow, elongate, sickie-shaped penis. This
taxon was cited under the same name in Frest & Johannes (1993b, 1995a, d, 19963, b).

Ecology: Small cold spring run; very shallow water; gravel-cobble substrate; no macrophytes
present. The snail occurs only in shaded areas and may be photophaobic. A perilithon grazer and
lithophile. _ S ST IERRPEIEE _ S : -

Original distfibﬁtion: Uncertain; likely restricted to the middle portion of the Klamath drainage,
i.e. below Upper Klamath Lake and above Copco Reservoir: Klamath Co., OR and Siskiyou Co.,
CA.

Current distribution: Two sites in Klamath Co., OR, on Medford District BLM lands. The area is °
currently badly grazed:; adjacent springs do not have this species. One site is so badly degraded
that continued survival of the snail is doubtful. Judging from first-year results it is unlikely that
future work will expand the geographic range and number of sites sufficiently as to mililate against
listing. In the portion of the UKL drainage surveyed here, there appears to be a single site so far. -

Threats: Grazing is severe in the region, and badly affects the only known sites. Springs in the

area either lack mollusks due to heavy grazing or have other mollusk species. Diversion and
capping of springs for stock usage is widespread in this area, and has eliminated many springs.

37

Ex. 277-US-406
Page 47 of 400



Criteria for lnclUsuon Local endemic; occurrence on publlc lands; ripanan associate,

Hecommended status: This species has no spemal slatus at present bu1 was desrgnated a ROD
species recently (ROD, 1894). It should be considered a sensitive species by the Forest Service,
BLM, ‘and other land management and - wildlife :agencies. ‘Federal :‘and State : (OR) listing ‘as
Endangered is appropriate; this species was recommended for listing ‘previously by Frest ‘&
Johannes {1993b, 1995a, 1996a, b). There is sufficient recently collecled mformallon and
recent survey work, to demonslrale that hshng is ]ustmed : :

References: Frest & Johannes (1993b, 1995a, d, 1996a, ‘b); ROD (1994) Deixis collections,
1991.

" Fluminicola n. sp. 7 .. Tiger Lily pebblesnall
: Map D4

Type locality: Will be designated when the species is d'escribed._

Description: This is a small-medium sized low conical species with convex whorls; dark gray
body; black snoul and tentacles; moderate-length sickie-shaped unpigmented verge with
moderately wide base and folds on the basal third; round aperture, with barely reinforced
columella. For details, see final repor. This taxon was cited identically in Frest & Johannes (1995a,
d, 1996a).

Ecology: Occurs only in medium-large oligotrophic cold, clear springs; ‘generally with common
wood fragments; mud-cobble (basalt and pumice) substrate; common Rorippa and Mimulus.
Sites are generally in rich, partly open meadows and edges of Pinus pondercsa forest, with
abundant sedges and grasses; Saxifraga; Aconitum; Pyrola spp.; Spiranthes; Viola, and other
forbs. Springs are commonly associated with bogs or marshes. Water depih is shallow, and
moderate 1o swift flow is characteristic. This crenophile species is primarily a lithophile and grazer
of aufwuchs on stone surfaces, usually sides and undersides on cobb|es In quret areas, thls
species will graze aufwuchs from macrophyte surfaces as we!l

Original distribution: Probably abundam in the W. and N parts of the Upper Klamath Lake
drainage, Klamath Co., OR. = . '

Current dlstrlbutlon Strll present in the less darnaged portions of the larger springs on the NW
side of Upper Klamath Lake. Some sites are on public lands, including Winema National Forest,
BLM, and Klamath Lake National Wildlfe Refuge. We currently (Table 3) recognize 16 siles for this
species. Note that all are concentrated into the NW comer of the UKL drainage proper.

Threats: Many springs in the area are so heavily grazed as to completely extirpate or greatly
reduce this species. Others are connected to imigation canal systems; resulting sedimentation
and eutropification either eliminates or greatly reduces this species. Channeling for such systems,
and for log transpor fong ago, has also much reduced habitat, even when water quality remains
excellent. Areas used for log transport or storage still have not regalned p0pulatlons of this
species. This taxon does not do well in impounded areas.

Criteria for inclusion: Local endemic; occurrence on public lands; loss of much of habnat Thrs
species has undoubtedly dechned from pre-settlement populat|on Ievels ' '
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Recommended status: This species has noc special status at present. i should minimally be:
considered a sensitive species by the Forest Service, BLM, and other land management and
wildlife agencies. We recommend Federal and State (CR) listing as Threatened; there is sufficient
recently-collected informaticn, and recent survey work, to support this action, as previously
recommended in Frest & Johannes (1995a, d, 1996a).

References: Frest & Johannes (1895a, d, 1996a); Deixis collections, 1990-1997.

Fluminicolan. sp. B - Lost River pebblesnail
Map D5

Type locality: None designated as yet; undescribed species.

Description: See final report. The comparatively large giobose shell; flanged verge;.and body
pigment patiem are distinctive. Cited under the same name in Frest & Johannes (1995a d,
1996a) .

Ecology At present found only in springs or strongly spring- 1nﬂuenced pomons of a medlum—

sized river. The species seems to prefer cold, clear water, coarse (gravel-cobble) substrate, and

slow to swifl, constant flow. This species is a tithophile and grazer-of aufwuchs on stone ‘surfaces,

usually sides and undersides on cobbles. In quiet areas, this species will graze aufwuchs:from.
macrophyle surfaces as well. Areas with this species have dense Rorippa stands, often with beds

of . other macrophytes (Ceratophyllum Elodea, Potamogeton erispus,: and Potamogeton

filiformis nearby. The species is absent from areas which are strongly europified or: seasonally

have hypoxic or anoxic conditions. At one sile, this species occurs with an unusual Vomcriex sp.,”
Pyrgulopsis n. sp. 2 [Big Spring springsnaif, g.v.], and common Physella gyrina.: :

Original distribution: Probably once wndespread in the Lost Rwer porllon of 1he Upper Ktamalh
drainage, Klamath Co., OR. ¥ : PR :

Current dtstrlbutlon Found onty in acouplé' of springs in tHe Lost River drainage and a few
spring-influenced areas in the river iiself. At present, survival can be confirmed at 11 nearby sites -
(Table 3) . .

Threats Much of the Lost Fuver receives nitrogen- -and phosphorous ennched runoft - from
farming, and the river is extensweiy integrated into the.Upper Klarath Project. Much is heavily
affected by siltalion, and is choked with macrophyle beds. Large sections show periodic or
seasonat hypoxia or anoxia and are turbid during much of the year. Flow is now very slow and
reduced in volume seasonally in much of the system. Seclions affected by the faclors listed
above have lest much of the native moilusk fauna, which -includes this species. Many of the
springs in this area have been diverted, capped, or otherwise altered, to the point of not providing
habitat for native mollusk species. This species is defmrle!y dechnlng in terms of both numbers
and habitat area and condilion. : S :

Criteria for inclusion: Local endemic; drastic decline in habitat condition and area.
Recommended status: This species has no special status at present.  should be considered a

sensitive species by the Forest Service, BLM, and other land management and wildlife agencies.
There is sutficient recently-collected information, and recent survey work, 1o suggest that Federal
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and State (OR) listing as Endangered is appropriate forthls taxon (as recommended also by Fresl
& Johannes, 19953 d 1996a) : S :

References Frest & Johannes (1 995a, d, 1996a) Delxrs collec::ons 1994- 1997

Fluminicolan. sp.9 Wood River pebblesnail
Map D4

Type locality: Will be designated when the species is formally described and named.

Description: See final report. Distinctive features of this species are the small, blunt-topped
subconical shell; gray body; and open umb:l:cus Cited in the same manner in Fresl & Johannes
(1995a, d, 1996a). o : :

Ecology: Found in small-large spring complexes, generally with mixed mud- -gravel (white pumice)
substrate. Common bryophytes, *Rorippa, ‘Mimulus, ‘sometimes Myrrophyllum Potamogeton
filiformis, Rivularia and small Nostoc, most sites are well-shaded, in largely closed, rich Pinus
ponderosa forest. This species is often found in small numbers in spnngs with other Fium.'mcola
spp.; ewdently an obllgate crenophlle mostly a penlnhon grazer.

Orlgtnal dlstrlbuuon Probably WIdespread on the N. end of Upper Klamath Lake Includ:ng part
of the Wlllamson H:ver and rts major tribuianes : '

Current dlstnbl.mon Known from afew Iarge spring sites near the source of the Wood River and.-
on the NE end of Upper Klamath Lake. Some ‘of the known sites are on State of Oregon or
Winema Nationa! Forest lands_ At present we recognize this spemes from atotal of fn‘teen srles
(Table 3}; there is some possibility that it is composite. : - S

- Threats: Much of the Wood River valley is heavily used for agriculture, including grazing. Large
areas receive nitrogen- and phosphorous-enriched runoff from farming, and ‘the river is
extensively integrated into the Upper Klamath Project. Much is heavily affected by siltation, and is
choked with macrophyte beds.:Large sections show periodic or seasonal hypoxia or anoxia and
are turbid during much of the year. Flow is now very slow and reduced in volume' seasonally in -
much of the system. Sections affected by the factors listed above have lost much of the native
mollusk fauna, which inciudes this species. Many of the springs in this area have been diveried,
capped, or otherwise altered, to the point of not providing habitat for native mollusk species. Thts'
specres is dehnztely decilnlng in 1enns of both numbers and habitat area and condmon

Criteria forlnclusmn Local endemtc heavy hurnan lmpacts to most of habitat.

Recommended status: Thts species has no spectal status at present. t should be considered a
sensilive species by the Forest Service, BLM, and other land management and wildlife agencies,
There is sufficient recently-collected information, and recent survey work, to demonstrate that
Federal and State (OR) listing as Endangered is appropriate, as recommended also . by Frest &
Johannes (1995a, d, 1996a)

Fleferences Frest& Johannes {1995a, d, 1996a) Deixis coltectlons 1991~ 1997
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Fluminicola n, sp. 16 . Keene Creek peﬁl_)_lesn_ai_l

Type locality: Will be designated as part of the formal species description.

Description: See final report. Distinctive features of this species are the medium, blunt-topped
subconical shell; gray body; and sickle-shaped verge, with or without subepithelial pigment bar.
Cited in the same manner in Frest & Johannes (1993b, 1995d, 1996a), This taxon could be
composite, which would make individual taxa even more restricted in range than indicated here.

Ecology: Fo_und in smatf to mediu_rh-_sized springs and spring-influen_ced creeks, .

Original distribution: Probably resl'ricte.:d_ to portions of the middle Klamath drainage in Jackson
Co. and western Klamath Co., OR and par of Siskiyou Co., CA.

Current distribution: Seems restricted to portions of the Jenny Creek drainage; some sites are
on Medford District and Klamath Falls District BLM lands,. including areas within DCA .OD-22.
During the second year of survey for this project an additional site for this species was found in
Johnson Creek; this remains the only site in the survey area. '

Threats: Much of Johnson Creek is ifhpacted_ by grazing and logging. Small scafe dredging of
creek and impoundment of the creek have resulted in local extirpation. For problems with the
Jenny Creek populations, see below and Frest & Johannes {1993a, 1996b) :

Criteria for inclusion: Local endemic; occurrence on public lands, including a DCA,; riparian
associate. . : o :

Recommended status: Has no status at present. Probably should be listed .as Endangered
{both by the state of OR and federally), as recommended alsc by Frest & Johannes {19954,
1996a). Much of the Jenny Creek system has been modified for a. municipal water system (Yreka,
CA); there are major reservoirs on Keene Creek and Jenny Creek, and a major flume. system
eliminated or modified many springs along the Jenny Creek coridor. Most of the smaller springs
have been grazed out, and there is extensive grazing impact along scme portions of the larger
creeks. : - . :

References: Frest & Johannes (1995d, 1996a); Deixis collections, 1991-1995.

Fluminicola n. sp. 27 Crooked Creek pebblesnail
Figure 13; Map D2

Type locality: Wilt be designated when the species is formally described and named.
Description: See final report. Distinctive features of this species are the large, subconical, distally
decollate shell; black body; seminalis-like but pigmented verge; and closed umbilicus. Formerty

(Frest & Johannes, 1995d) cited as Fiuminicola n. sp. 10. Cited as above in Frest & Johannes
(1996a). ' : : ' '
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Ecology: Found in medium-large cold spring complexes and spring-influenced streams,
generally with mixed mud-gravel (oflen basafi or pumice) substrate. Common bryophytes,
Rorippa, Mimuius, sometimes Myriophylfum, Potamogeton filiformis, Rivularia and small Nostoc;
most sites are well-shaded, in largely closed, rich Pinus ponderosa forest. This species is ofien
found in small numbers in smaller springs with other Fluminicola spp.; evidently an obligate
crenophile, mostly a penilthon grazer

Original distribution: Probably widespread on the N and NE end of Upper Klama!h Lake,
tncluding Crooked Creek and ﬂs ma;or tnbulanes

Current distribution: Known from a few Iarge spring sites and streams on the NE end of Upper
Klamath Lake. Some of the known sites are on State of Oregon or Winema National Forest lands.
At present, we recognize this species from a total of 60 siles (Table 3); there is a good possibility
thal it & composile, which would jimit the ‘range of each component taxen ‘even more than
recognized here. For example, il seems likely that the Hagelstein Park. populatlons aboul 1/4 of
the total sites, are a separate taxon; Funher study shou!d resotve this problem '

Threats: Much of the Crooked Creek area is heavily used for agricufture, |nc|ud|ng grazing. Large
areas receive nifrogen- and phosphorous-enriched runoff from farming, and the stream and
surrounding large springs are integrated small-scale lrrlgallon pro;ecls or used for domestic or |
hatchery water supply. Much of the creek is heavily affected by siftation, and is choked with
macrophyte beds. Large sections show periodic or seasonal hypoxia or anoxia and are turbid
during much of the year. Sections affected by the factors listed above have lost much of the
native mollusk fauna, which inciudes this species. Many of the springs in this area have been
divented, capped, or otherwise altered, 1o the point of not prowdmg habﬂat for native mollusk
species. This species is definitely declining, in terms of both ‘numbers and habitat area and
condition.

Criteria for inclusion: Local endemic; heavy human impacts to most of habitat.

Recommended status: This species has no special status at presenl. i should be considered a
sensilive species by the Forest Service, BLM, and other land management and wildiife agencies.
There is sufficient recently-collected ‘information, ‘and recent survey work, to demonstrate that

Federal and State {OCR) listing as Endangered is appropna!e as recommended also by Frest &
Johannes (19954, 1996a) : '

References: Frest & Johannes {1995d, 1996a); Deixis collections, 1991-1997.

Fluminicola n, sp. 28 Odessa pebblesnail
Map D5

Type locality: Will be designated when the speeies is formally described and named.
Description: See final report. Distinctive features of this species are the large, fairly tall subconical
shell; black body; flanged verge; and open umbilicus. Formerly (Frest & Johannes, 1995d) cited
as Fluminicola n. sp. 11. Cited.as above in Frest & Johannes (1 996a)

Ecology: Found in smail-large spnng complexes and runs, generaliy with mixed mud-gravel

(basalt or pumice) substrate. Common Rorippa, Mimulus, sometimes Myriophyllum,
Potamogeton filiformis, Rivularia and small Nosfoc: most siles are in rather open meadow or in
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spatse Pinus ponderosa forest. This species is often found with other Fluminicola spp.;.evidently
an obligate crenophile, mosily a perilithon grazer. . SRR IR : L

Orig'inal distri_butioh: Probably widespread on the NW end of Upper. Klamath Lake.

Current distribution: Known from a few large spring sites (we currently recognize 4; see Table 3)
in the Odessa Creek area. The known sites are. on Winema National Forest or National Wildlife
Refuge lands. . RESTTE - - Lo N o

Threats: Much of the Odessa Creek area, including the source spring, is heavily used for
agniculture, including grazing. Large areas receive. nitrogen- and phosphorous-enriched runoff
from farming, and the creek is extensively integrated into the Upper Klamath Project. Much is
heavily affected by siltation, and is choked with macrophyte beds. Large sections show periodic or _
seasonal hypoxia or anoxia and are turbid during much of the year. Sections affected by the
tactors listed above have lost much of the native mollusk fauna, which includes this species. Many
of the springs in this area have been diverted, capped, or otherwise allered, to the point of not
providing habital for native mollusk species. This species is definitely declining, 'in terms of both
numbers and habitat area and condition. o e S

Criteria for inclusion: Local endemic; heavy human impacts to most of habitat.”

Recommended status: This species has no special status at present. Il should be considered a
sensitive species by the Forest Service, BLM, and other land management and wildlife agencies.
There is sufficient recentiy-collected information, and recent survey work, to demensirate that
Federal and State (OR) listing as Endangered is appropriate, as suggested previously by Frest &
Johannes (1995d, 1996a). '

References: Frest & Johannes (1995d, 1996a); Deixis collections, 1 991-1997.

: 'Fl_t.lminicola n. sp. 29 Ouxy Spring pebblesnail
Map D3 e

Type locality: Wil be de_signéted when the species is formally described and named.

Descriplion: See final report. Distinctive features of this species are the small, biunt-topped
turbinate shell; gray body; thin, unpigmented, sickle-shaped verge; and thick shell. Formerly
(Frest & Johannes, 1995d) cited as.Fluminicola n. sp. 12; ciled inFres t& Johannes (1996a) as
Fluminicola n. sp. 29.

Ecology: Found in a single small-targe spring complex, with mixed mud-grave! (red basalt-pumice)
substrate. Common Rorippa, rare Mimulus, Potamogelon filiformis. Rivularia and small Nostoc
are accompanying macrophytes, although much of the area has epiphytic algae only. This species
is evidently an obligate crenophile, mostly a perilithon grazer. The sites are spawning areas for {wo
endemic sucker species. : : SR ' T

Qriginal _dislributidn:Probany wideépread on the E. side of Upper Klamath Lake, in the vicinity
of Mcdoc Rim. : o _ : : _

Current distribution: Known only from two sites currently, both in the same spring complex on
the E. side of Upper Klamath Lake. Part of the known sites are on Winema National Forest lands.
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Threats: Much of the Wood River valiey is heavily used for agriculture, including grazing. Large.
areas receive nitrogen- and phosphorous-enriched runoff from farming, “and - the nver ‘is
exiensively integrated into the Upper Klamath Project. Much is heavily affected by siltation, and is
choked with macrophyte beds. Large sections show periodic or seasonal hypoxia ‘or anoxia and
are turbid during much of the year. Flow is now very slow and reduced in volume seasonally in
much of the system. Sections affected by the factors listed above have lost much of the native
mollusk fauna, which includes this species. Many of the springs in this area have been ‘diverted,
capped, or otherwise altered, to the point of not providing habitat for native mollusk species, This’
species is definitely declining, in terms of both numbers and habitat area and condition,

Criteria for inclusion: Local endemic; heavy human impacts 1o most of habitat; océurren_ce With
endangered sucker species. - AR R SRR e

Recommended status: This species has no special status at present. il should be considered a
sensitive species by the Forest Service, BLM, and other land management and wildlife agencies.’
There is sufficient recently-collected information, -and recent survey work, to demonstrate that
Federal and State (OR) listing as Endangered is appropriate (as previously suggested by Frest &
Johannes, 1995d, 1996a). B L S

References: Frest & Johannes (1995d, 1996a); Deixis collections, 1991-1997.

" Fluminicolan.sp.30 . Casebeer pebblesnail B
R Map D3 -

Type locality: Will be designated when the species is fofmal[y described and Iname:d.

Description: See final report. Distinclive features of this species are the smali, blunt-topped
subturbinate shell with nearly angulate periphery; gray body; and broadly flanged verge. Formerly
(Frest & Johannes, 1995d) referred to as Fluminicola n. sp. 13; but under Fluminicola n. sp. 30 in
Frest & Johannes (1996a).

Ecology: Found in one large spring complex, with mixed mud-gravel (basall) substrate. Commen
bryophytes, Rorippa, Mimulus; in largely open, dry Pinus ponderosa forest. This species is
evidently an obligate crenophile, mostly a perilithon grazer. Physella virgata is the only other
mollusk seen thus far. : - o S R

Original distribution: Probably widespread on the E. end of the Lost River drainage.

Current distribution: Known thus far just from a singte site, privately owned. At least 6 other
adjacent sites lack the species. Lo S SR ' R

Threats: Much of the Lost River valiey is heavily used for agricutture, including grazing.. Large
areas receive. nitrogen- -and phosphorous-enriched ' runoff from farming, and the river is
extensively integrated into the Upper Kiamath Project. Much is heavily affected by siliation, and is
choked with macrophyte beds. Large sections show periodic or seasonal hypoxia or anoxia and
are turbid during much of the year. Flow is now very siow and reduced in volume seasonally in
much of the system. Sections affected by the factors listed above have lost much of the native
mollusk fauna, which includes this species. Many of the springs in this area have been diverted,
capped, or otherwise altered, to the point of not providing habitat for native mollusk species. All
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other springs in the complex with this species |, for example, are either completely diverled or so

affected as to lack any mollusks. This spring is also heavily grazed; but partly protected by fencing;

and survives in parl because of its large size. This species is definitely declining, in terms of both.
numbers and habitat area and condition. . ' -

Criteria for in_clu_éiori: Local endemic; heavy human impacts to most of habitat.

Recommended status: This species has no special status at present. it should be considered a
sensilive species by the Forest Service, BLM, and other land management and wildiife agencies.
There is sufficient recently-collected information, and recent survey work, to demonstrate thai
Federal and State (OR) listing as Endangered is appropriate (as previously suggested by Frest &
Johannes, 1995d, 1996a).

References: Frest & Johannes (1995d, 1996a); Deixis collections, 1991-1995.

. Fluminicolan. sp. 31 - Lake of the Woods pebblesnail
Map D5

Type locality: Will be désignated _vﬁhen the species is formally described and named. .- -

Description: Sée_ﬁnal" r:ep'ort; Diéti_nctive featur'és.of this specieé Aare the small, bium-topped
subconical shell; gray body; namow, unpigmented verge; and small, open umbilicus. Formeriy
(Frest & Johannes, 1995d) cited as Fluminicola n. sp. 14; and cited as above in Frest & Johannes
(1996a), _ _ - -~ L _

Ecology: Found in small-large spring complexes, generally with mixed mud-gravel (basalt ‘or
pumice) substrate. Macrophytes include common bryophytes, Rorippa, Mimulus, less common
Myriophyllum, Potamogeton filiformis, Rivulania and small Nostoc. ‘Most sites are comparatively
open, in dry Finus.ponderosa forest. This species is often found in small numbers in springs with
other Fluminicola spp.; evidently an obligate crenophile, mostly a perilithon grazer. ' '

Original distribution: Probably widespread on the SW end of Upper Klamath Lake and in
portions of the Lost River drainage. S L '

Current distribution; Known from a few spring sites near the Lake of the Woods: siles in par of
the Lost River drainage are now placed in Fluminicola . sp. 42 (see below). Some of the known
sites are on State of Oregon or Klamath District BLM lands. At present, we recognize this species
from a total of 10 sites (Table 3); there is some possibifity that it is composile, even with Lost River
siles removed; we are planning additional work on this taxon. S ' ' '

Threats: Much of the Lost River valley is heavily used for agniculture, including grazing. Large

areas receive nilrogen- and phosphorous-enriched runoff from farming, and the river is

extensively integrated into the Upper Klamath Project. Much is heavily affected by siltation, and is

choked with macrophyte beds. Large sections show periodic or seasonal hypoxia or anoxia and .
are turbid during much of the year. Flow is now very slow and reduced in volume seasonally in
much of the system. Sections affected by the factors listed above have lost much of the native

mollusk fauna, which may include this species, Many of the springs in this area have been

diverted, capped, or otherwise altered, 1o the point of not providing habitat for native mollusk

species. This species is definitely declining, in terms of both numbers and habitat area and

condition.
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Criteria for inclusion: Local endemic; heavy human impacts to most of h_ab‘rlat_i'__"_ o

Recommended status: This species has no special status at present. tt should be considered a
sensitive species by the Forest Service, BLM, and other land management and wildlife agencies.
There is sufficient recently-collected information, and recent survey work, to demonstrate that
Federal and State (OR) listing as Endangered ‘is appropriate; as suggested by Frest & Johannes
(1995d, 1996a).

References: Frest & Johannes {1995d, 1996a); Deixis collections, 1991:1 997.

'Flﬁmini'c.ola n. s.p. 42 Duncan pebblesnail
Map D5

Type Locality: Will be designated when the species is completely described and named.

Description: This is a medium-sized (height 6.5-7.25 mm at 3 3/4-4 whoris if not decollate; more
commonly, 3.5-4.5 mm at 2 3/4 whorls, decollate) species; shell moderately high conical, spire tip
usually decollate; teleoconch whorls somewhat convex: often ‘strongly shouldered near suture;
shell opaque, light gray or white; periostracum yellow-green. Outer lip thin; columella reinforced
moderately; axial ridge small, generally disappearing ‘before “axis; umbilicus closed. Aperiure
broad, lunate, columella not thickened notably across pariety; parietal and basal lip thin. Snout and
tentacles usually almost black; light eyespots present; neck and most of ‘body medium gray:
visceral coil black. Penis medium- to large-sized, broadly sickle-shaped, not folded basally; gradual
and rather minor taper distally, but with typical narrow, papilla-ke tip; epithelial pigment light
overall, less toward tip; single central subepithelial pigment band also. ' Lo e

Discussion: This taxon bears some resemblance to £ modoci {q.v.); but size and penial features’
are distinctive. There.is also some resemblance to the Metolius pebblesnail [Fluminicoia n. sp. 4
of Frest & Johannes, 1998, in press]: R : SR e

Ecology: The species is generally found in large or medium-sized, composite cold springs or
spring-influenced portions of rivers; abundant Horippa when not disturbed; common Mimulus:
less common Veronica below and bryophyles near source; substrate mixed sand, gravel, with
local basalt cobbles. ST : - : : : BTNt o

Original range:. Probably common in the Lost and Sprague river drainages, Oregon. -

Current raﬁge: Found at eighteen sites: see Map D5.

Threats: Springs in the area, including this one, are heavily grazed periodically. Some have been
diverted for livestock or human usage, both as a water supply and for imgation. The two rivers in
which this taxon occurs are heavily agriculture-influenced, with sittation and increased nutrient
loads very evident. Major portions are impounded or diverted into irngation systems or receive

imgation wastewater, _ :

Criteria for inclusion: Occurrence on public lands; limited distribution; threats to known sites
and others in the area. S
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Recommended status: This species has no special status currently. It should ‘probably be -
regarded as Threatened both federally and by the state of Oregon. Minimally, it should be
considered a Sensitive species by BLM, Forest Service, and other appropriate State and federal
wildlife and iand management agency personnel!. T S EEERE

References: Frest & Johannes {1998, in press); Deixis collections, 1991-1997. "

‘Helisoma (Ca'rinifex) newberiyi newberryi (Lea, 185_8) - - Great Basin rams-horn .

Type locality: Rising River, Hat Creek, _Shaslé Co., CA Probable  holotype US.NM"120991;
probable paratype USNM 9256. ' '

Description: The best description and illustrations are in Baker (1945); see also figures in Burch
{1989). Carinifex has often been accorded separate generic status, which seems reasonable in
view of its intemal anatomy, at least as described by Baker (1945) and very different ecology from
Helisoma (s.s.). Be that as it may, we follow Taylor (1981) and Burch (1989) for the time being in
regarding Carinifex as a subgenus. Burch (1 989), nating comments of previous authors, opined
that there may be only a single living species of Carinifex, and relegated most of the . former
species to the status of subspecies. It is amusing to note. that the major author so quoted, Henry
Pilsbry, was himself the author of two additional subspecies. This (sub)genus needs detailed
work; however, we would note that, at least as described by Baker (1945) there appear {o be very
substantial anatornical differences between jacksonense and ponsonbyi, treated by Burch as a
form of newberryi newberryi. One form, Helisoma .(Carinifex) minor (J. G. Cooper, 1870), was -
overlooked by Burch (1989); this is likely a full species, as indicated by Taylor (1981). Cited.as
Helisoma (Carinifex) newberryi newberryi (Lea, 1858) in Frest & Johannes {1991b, 1993b,
1995a, d, 1996a).

Ecology: “Larger lakes and slow rivers, including larger spring sources and spring-fed creeks.
The snails charactenistically burrow in soft mud and may be invisible even when abundant.®
(Taylor, 1981). Can occur with Pisidium ultramontanum, Lanx klamathensis, or several other
endemic mollusks, particularly Fluminicola spp. Areas with this species generally . have well-
oxygenated but soft substrate; macrophytes such as Chara, Myriophylium, Elodea, Veronica,
and Potamogeton filiformis common but not abundant; and clear, very cold, slowly flowing water.
Typically, they are very large spring pools or strongly spring-influenced areas in larger streams or
lakes. This form is one of the few to be found generally in Upper Klamath Lake. Deep-water
popuiations differ somewhat in morphology from shallow-water ake and spring populations,

This pelophile species generally accurs just below the sediment surface and is adelritus
feeder. The ecology, need for continually well-oxygenated sofl substrate, and detritus-feeding
habital have long been knoewn to be unusual for the family (Planorbidae} generally. Very few other
planorbids are crenophiles or prefer limnocrenes: very few are cold-water stenotherms. The most
closely analogous planorbids are members of the genus Vorticifex. See discussion in Frest &
Johannes (1993c, 1994, 1995b. 1996a).

Original distribution: Taylor & Smith (1981) and Taylor (1985) itustrate a total of 14 historic sites
for all forms of the species.; 1 in western WY, 3 in southwestem OR; 1in UT; 7 in northeastern CA;
and 2 in eastern CA. Many of these are either now known to be extinc or have not been
recollected recently. The specialized habitat guarantees that not many more siles can be found; in
any case, recent collection of the Upper Klamath Lake and Pit River drainages by us (see, e.g.,
Frest & Johannes, 1993b, 1994a, 1995a, 1995b, 1996a) and of the Greal Basin by R. Hershler
and his collaborators, including us, indicates that few siles survive.
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This species had an exiensive distribution in the Plio-Pleistocene and even Holocene
lakes in the Great Basin and Oregon Interior Basin; see Taylor (1985) and Figure 16 herein. :

Current distribution: "In California known from six local drainages, in which the species survives
in probably only four....Sheepy Creek [Siskiyou County; may now (visited in 1991) be extinct)...Pit
River, including the large spring-pools and their outflows of Fall River and Hat Creek; known
downstream to above Squaw Creek, but probably extinct in the lower segment of its range. Eagle
Lake, Lassen County. Lake Tahoe and adjacent slow segment of its outflow, Truckee River...."
(Taylor, 1981, p. 158). The UT (Utah Lake) and Owens Valley, CA populations are extinct. Some
of the CA and OR sites are within the range of the Northern Spotted Owl. Surviving sites are in
Winema National Forest, Upper Klamath Lake National Wildiife Refuge and in Lassen National
Forest (e.g. Eagle Lake); others may be located on BLM iands in the vicinity of Fa!l River Mills, CA.
Other sites are known from tributaries to Upper Klamath Lake (this survey); and ofishore in deep .

water in the Lake proper.'We currently recognize 17 siles in this drainage (Table 3). :

Threats: Springs in Upper Klamath Lake proper are badly affected by past dredging to faciltate
log transport and by current severe nutrient enhancement and sedimentation. The species does .
not occur in areas with dense beds of such macrophytes as ‘Myriophylium and Elodea, nor in
areas subject to eutropification or periodic hypoxic episodes, Many springs in the Great Basin and
Oregon “Interior Basin are so heavily grazed as to completely extipate or greatly reduce this
species. Others ‘are connected to'imgation canal systems; resulling sedimentation and
eutropification either eliminates or greatly reduces this species. Channeling for such systems, and
for log transport long ago, has also much reduced habitat in the Upper Klamath Lake area, even
when water quality remains excellent. Areas used for log transport or storage still have not
regained populations of this species.’ o B o ' R

Criteria for inclusion: Local endemic; occurrence on public lands; riparian. associate: very
specialized and uncommon habitat; past and current threats to habitat; reduction in numbers and .
loss ot historic sites. ' : :

Recommended status: Currently has none. It should be considered a sensitive species by the -
Forest Service, BLM. and other ‘fand management and wildlife agencies. There is sufficient .
recently-collected information, and récent survey work, to demonstrate that this taxon should be
Federal and State (OR and CA) Endangered, in our judgment, just as previously suggested by
Frest & Johannes (1991b, 1993a, b, 1994a,19953, b, d, 1996a). '

References: Taylor (1981); Taylor & Smith (1981); Taylor (1985); Frest & Johannes (1991b,
1993a, b; 1994a; 19985a, b_, d, 1996a_); Deixis cql_l_e_c_tions_, 1989-1897. ' . o

Lanx alta (Tryon, 1865) ~“highcap lanx
. “Map D8 o

Type locality: Kiamath River {no specific locality). Hololype ANSP 21960a.
Description: The best description and illustrations are those of Baker (1925). See also
ilustrations in Burch (1989). Distinclive shell features of this lancid are the relatively large, evenly

dark red shell and height about 2/3 of greatest shell iength. Burch (1989) recognizes subgenera
in Lanx; bul, like Taylor (1981) we see no reason al present for distinguishing Walkerola
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Hannibal, 1912, which is based solely on the low shell, Cited under the same name in Frest &
Johannes {1995a, d, 1996a). e RIRTI T : SR

Ecology: "Large rivers and major ributaries, on boulders or rock in. current" [Taylor (1981, p.
157)). Low to medium efevations; the species is an amniphile, perilithon feeder, and lithophile
found in areas with stable cobble-boulder substrate and excellent water guality. Like other fancids,
this species respires through an unusual system unique for puimonates: a heavily vascularnized
mantle and enlarged heart are elements (Baker, 1925). Lack of .gills or lungs typical of many
pulmonates limit the habitat of the lancids generally to areas not:subject to hypoxia or anoxia, .and
generally to cold, clear, flowing waters, especially oligotrophic = streams and. areas - with
considerable spring influence. R - : el ) ST

Original distribution: "Drainages of Umpgua and Kiamath rivers, OR, 1o South Fork of Trinity
River (tnbutary to Klamath River), Califomia; Smith River, California" (Taylor; 1981, .p. :157).
Counties are Josephine, Jackson, and Curry on the Rogue River (including sites..in. Siskiyou
National Forest: sites in Rogue River National Forest may be extirpated); and Del Norte, Humboldt,
and Siskiyou cos. [CA], plus Klamath Co., OR {Klamath River). Old sites were in Winema, Klamath,
Six Rivers, and Trinity National Forests. Some of these sites are known to survive. The species
also occurs in the Rogue National Wild and Scenic River. Reievant to this work are occurrences in
the upper part of the Klamath River below Link River and in the Williamson River.

Current distribution: Recently (1991-95) collected alive by us in the Klamath River in CA and
Rogue River in OR; now extinct in most of the Klamath River and par of the Rogue River; status in
other rivers in its range uncertain. Umpqua specimens are better assigned to Lanx subrotunda
(g.v.}, as in Burch (1989). . L : : R -

Systematic position of populations in the Wiliamson: River and. in large  nasmodes,
collected by us from 1991-1995, is not yet ciear, although these bear some resemblance to Lanx
alta. See final repori for discussion. We so far recognize 8 sites for this species locally.

Threats: Much of the upper Klamath River is impounded: the species does not generally occur in
such areas. Lanx altais also absent from areas downstream from waste water returns, /.e. below
as well as in John Boyle Reservoir. Wanm, slow, nutrient-enriched, or turbid waler also lack this
species, so that much of the Klamath and Rogue rivers are now unsuitable habitat: =

Criteria for inclusion: Local endemic; occurrence on public lands: riparian associate. .

Recommended status: Currently has none. We recommended listing of this species previously
(Frest & Johannes, 1991b, 1993b, 1995a, d, 1996a). Minimally, it should be: considered a
sensitive species by the Forest Service, BLM, and other land management and wildlife agencies.
Existing evidence is sufficient that this species should be Federal and State {OR and CA)
Endangered.

References: Taylor (1981); Burch (1989); Frest & Johannes (1991b, 1993b, 1995a, d, 1996a);
Deixis collections, 1991-1997.

Lanx klamathensis Hannibal, 1912 scale lanx
Figures 5, 15; Map D8

Type locality: South end of Upper Klamath Lake, Klamath Falls, Klamath Cb., OR. Types in CAS
collections.
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Description: See Hannibal (1912) and Baker (1925); the .illustration in Burch (1989} 'is also
helpful. The low and thin shell, many times wider and longer than high, 'is quite characteristic.
Hannibal {1912) erected the subgenus Walkerola for this species; Burch (1989) recognizes this;
but we, like Taylor (1981) see no reason at present to do so. Shell height vs. width in Lanx is
better regarded as a species- Ievel character Ciled tdentlcaily in Frest & Johannes (1 993b 1995a
d, 1996a) : :

Ecology: A form restricted to large, spring-fed lakes and streams and limnocrene springs. The -
species, like ali lancids, is an obligate perlithon grazer and lithophile, and occurs on cobbles and
boulders, generally in areas with current and atways at sites with oxygenated, high-qualily clear
water. This species commonly is found with a variety of other rare forms, including Pyrgulopsis
archimedis, Pyrgulopsis n. sp. 1, Lyogyrus spp., Fluminicola spp., and Vorticifex klamathensis
klamathensis. Lack of gills or Iungs typical of many pulmonates limil the habitat of the lancids
generally to areas not subject to hypoxia or anoxia, and generally to cold, ‘clear, flowmg waiers
especially oligotrophic streams and areas with considerable spring infiuence. -

‘Lake-living species of Lanx appear to have been relatively widespread in some ‘of the OR
interior Basin Pliocene-Pleislocene lakes, such as that once existing near Ft. Rock, Most ‘such
lakes are either now dry or -are alkaline, which condition is”inimical to most mo!lusk specles
including this one. This’ appears to be the last surviving lake specles :

Original distribution: Upper Klamath Lake basin, Klamath Co., OR and Srskiyou Co., CA, ||kely
including Lower Klamath Lake and Tule Lake as well as Upper Klamath Lake Occurrence in Lake
of the Woods uncertain, :

Current distribulion Survives at a few spring-buffered sites in the Upper Klamath Lake, area,
including the Link River and locatities in Winema National Forest and Upper Klamath Lake ‘National
Wildlife Refuge. The Tule Lake population (Tule Lake National Wildlife Refuge) may be extinct.

Cther sites are possible in the same areas and in Rogue River National Fores!. Population trends
in this species, both in terms of sites and numbers, are clearly downward. Judging from survey
work thus far, significant range extensions or the location of large numbers of addmonal srtes are
very unllkely At present we have noted 18 snes for lhls spemes (Table 3)

Threats: Much of the lake habitat for this Upper Klamath Lzke drainage endemic is consrderably
eutropified, has soft substrate, or both; the species is absent from such areas. Agency Lake
populations appear to be extinct, dating at least from the drying of this area in 1993. Most of the
large springs peripheral to Upper Klamath Lake were modified for log transport and are now part of
irngation projects; the species is absent from most areas so modified.’ Even in the best remaining
spring poois and spring-fed creeks, the species: seems 1o be confined to limited areas with the
best waler quality. Most large springs and spring-fed pools are also heavily grazed currentty the
species does not seem able 1o tolerate such disturbance.

Criteria for inclusion: Local endemic; occurrence on public lands; riparian assocnale extensive
hurnan modification to rather specialized habitat; ongoing threats.

Recommended status: Currently has none. Il should be considered a sensitive species by the
Fores! Service, BLM, and cther land management and wildlile agencies. Sufficient information of
recent vinlage exists to establish that this species should be Federal and State (OR and CA)
Endangered, as previously suggested by Frest & Johannes, 1993b, 1995a, d, 1996a.

References: Baker (1825); Taylor (1981); Burch (1989); Frest & Johannes (1993b, 1995a, d,
1996a); Deixis coliections, 1991-1997.
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Lyogyrus n. sp. 3 - Klamath duskysnail
- Figure &; Map D9 DR

Type locality: Undescribed taxon; none yet designated.

Description: This small (under 1.5 mm as adult) species has a light yellow, mostly translucent
shell, small flat protoconch, and low conical spire of about 3 convex whorls. The shell surface is
smooth except for the initial whorls; the mantle is unpigmented, as is the body, inciuding snout,
tentacles, and external male genitalia. The aperture is rounded, slightly thickened on the
columellar side, and has a sinuous oulline, as well as being slightly prosocline. Nearest
relationships are to the nodose .duskysnail and a sister species confined to small portions of the
Pit River drainage, Northern CA (Frest & Johannes, 1993a, b, 1994a, 1995b). The nodose
duskysnail has a nodose shell with a distinctly higher spire. The CA species is smaller and has a
more depressed spire, with a simply rounded peritreme. This taxon was cited as Lyogyrus n. sp. 4
in Frest & Johannes (1993b) and as above in Frest & Johannes {1995a, d, 1996a). e
The above description applies particularly fo Link River populations. Newly discovered
populations in the Sprague and Williamson rivers are similar bul orange in color; and seem to have
both weak spirai-and transverse lirations. Nl is possible that these populations. are ‘a different
species (which would make both it and 3 even less common). iy o

Ecology: Lives on undersides and sides of boulders and cobbles in a large Jake, 'in areas wilh
spring infiuence. Macrophytes are generally absent at its sites, and the species ‘appears to be
photophobic. This .species frequently occurs with other rare mollusk laxa, 'such ‘as-Lanx -
klamathensis, Pyrgulopsis archimedis, ‘Pyrgulopsis n. sp. 1, and Vorticifex - klamathensis
klamathensis. A perlithon grazer and fithophile, as are many of the western US species in this
genus, C o o : C - S PR IREC TN P TR
-Sprague and Williamson poputations live on the undersidés of stones in areas with good
flow, essentially riffles. - - - . . : : . . TR -

0riginal_.'distrib_ution: Upper Klamath Lake (both sides), including the Link River, Klamath Co.,

Current distribution: Known to survive at about 8 sites (Table 3}, all somewhat sheltered from
eutropitication by spring influx, on private tand and in Upper Klamath Lake National Wildiite Refuge
and Winema National Forest. Other sites are possible in the same areas. From our survey results
thus far, large numbers of additional sites are unlikely. Note that sites with the typical morphology
appear to be confined to the Link River area, : e Lo S

Threats: Much of the lake habiat -for this Upper Klamath Lake endemic is considerably
eutropified, has soft substrate, or both; the species is absent from such areas. Most of the large
springs peripheral to Upper Klamath Lake were modified for fog transport .and are now parl of
irmgation projects; the species is absent from most areas so modified. Even in the best remaining
spring pools. and spring-fed creeks, the species seems to be confined to limited areas with the -
best waler quality. Most large springs and spring-fed pools are also heavily grazed currently; the
species does not_seem able to tolerate such disturbance. Remaining sites are threatened by
eutropification, - urban, agncultural, and - industnal polivtion, and habital modification to
accommodate Endangered sucker species. Most sites are themselves remnants, with large areas
now lacking this species due to an earlier cycle of habitat modification. SR
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Criteria for inclusion: Local endemic; occurrence on public lands; riparan associate.
Comprehensive survey of the Upper Klamath drainage is now underway; to date there is little
reason to expect that many more site will be found.

Recommended status: Currently has none. We have previously {Frest & Johannes (1993c,
1995a, d, 1996a) recommended listing of this taxon. i should be considered a sensitive species
by the Forest Service, BLM, and other land management and wildlife agencies. Should be
Federal and State (OR) Endangered. _ T

References: Taylor (1985a); Frest & Johannes (1993b, 1995a, d, 1996a); Deixis collections, .
1990-1997. R S R ' .

Lyogyrusn.sp.4 ° - - " nodose duskysnail
S ‘Figure 16;'Map DS R SR

Type locality: Recently discovered taxon; none as yet.

Description: This diminutive (less than'1.5 mm spire height) taxon has a yellow translucent shell
with about 3 convex whoris, a low conical spire; and prominent nodes on the ‘upper whors. The
shell periphery is slightly angulate. t much resembles ‘Lyogyrus n. sp. 3: but ‘is taller; and that
species lacks nodes. This taxon was cited as Lyogyrus n. sp. 5 in Frest & Johannes (1993b}, and
as above in Frest & Johannes (1995a, d). - S T AT S D
-We include in this taxon for the:moment populations ‘with rather taller spires {to 3.1'mm),
dark mantles; and subepithelial pigment on the penis. These occur at Hagelstein Park and at two
sites in Upper Klamath Lake proper, near Modoc Point. These could represent a separate taxon.

Ecology: Occurs on undersides and sides of cobbles and boulders in spring complex draining
into Upper Klamath Lake -and rarely in spring-influenced outflow from lake; Rorippa present, but
snails on rocks only; species appears photophobic. Occurs with other Species of Special
Concern, including Pyrgulopsis archimedis, Pyrgulopsis n. sp. 1, Lanx kfamathensis, and
Vorticifex klamathensis. klamathensis. This iithophile species is a perifithon grazer and appears
alsotobe a limnophile, absent from the numerous large springs and spring pools around Upper -
Klamath Lake, with the possible exception of Hagelstein Park.

Originé_l distribution: Upper Klamath Lake and major spring tributaries, Klamath Co., O8.

Current distribution: Known from 8 sites on Upper Klamath Lake (Table 3), one in Winema
National Forest; very rare at one site. A few other sites are possible in the Upper Klamath Lake
basin, e.g. Upper Klamath Lake National Wildlife Refuge. First year and other recent survey
resulis indicate that finds of large numbers of additional sites are improbable. T e

Threats: Much of the lake habitat for this Upper Klamath Lake drainage endemic is considerably
eutropified, has soft substrate, or both; the species is absent from such areas. Most of the large
springs draining directly into Upper Klamath Lake were modified for log transport and are now part
of imrigation. projects; the species ‘is absent from most areas so modified. Even in the best
remaining such spring pools and spring-influenced lake stretches,’ the species ‘seems to be
confined to limited areas with the best water quality. These are also Endangered sucker spawning
areas, and care must be taken to avoid extirpating or further limiting the mollusk in order 1o
enhance sucker populations. L R R o
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Criteria for inclusion: Local endemic; occurrence on public lands: ripafian associate. Sufficient
recent survey work has been done to indicate that this species is a very narmow endemic in need
of protection, with most former habitatl now lacking the species. - - : :

Recommended status: Has none at present. We have previously (Frest & Johannes. {1993b,
1995a, d, 1996a) recommended listing of this taxon. The species should be listed as
Endangered federally and by the State of OR. Siles are threatened by eutropification, urban and
industria! poliution, and habitat medification 1o accommodate Endangered sucker species.

References: Frest & Johannes (1993b, 1995a, d, 1996a); Deixis collections, 1992-1997.

Lyogyrus n. sp. § mare's egg duskysnail
v Map D9 - o :

Type locality: Recently discovered, undescribed 1axon; none yel designated. )

Description: This taxon was cited as Lyogyrus n. sp. 6 in Frest & Johannes (1993b) and as herein
in Frest & Johannes (19954, d, 1996a). The smal size, low but atlenuate spire, and dark mantle
are distinctive, _ L : : _ _ R -

Ecology: Occurs on undersides of cobbles and bouiders and of vely large Nostoc colonies
(locally termed mare's eggs) in spring-influenced sites in a large lake and a large, spring-influenced
creek. Can occur with other Species of Special. Concem, such as Lanx klamathensis,: Helisorna
(Carinifex) newberryi, and Fluminicola spp. A crenophile, lithophile, and perilithon feeder,
perhaps photophobic as well. . RN : : A : '

Original distributibn: Upper Klamath Lake and'vicinity. Klamath Co., OR.

Current distribution: So far found at eight sites only (Table 3), one on private land interfingered
‘with units of Winema National Forest and Upper Klamath Lake Nationai Wildlife Refuge -and 2
others apparently on Winema National Forest lands. A small number of additional sites could exist,
in the areas mentioned previously and Upper Klamath Lake National Wildlife Refuge. From early
results, it is evident that substantial range extension or increment of currently known live siles are
very unlikely. R
We are reviewing occurrences of this species, which may be composite. Note that sites
are restricted o springs on the NW and NE sides of Upper Klamath Lake. :

Threats: Much of the past or potential lake habilat for this Upper Klamath Lake drainage endemic
is considerably eutropified, has soft substrate, or both; the species is absent from such areas.
Most of the large springs peripheral to Upper Kiamath Lake were modified for log transport and are
now pari of irfgation projects; the species is absent from most areas so modified. Even in the best
remaining spring pools, spring-influenced lake areas, and spring-fed creeks, the species seems -
to be confined 1o limited portions with the best water quality. Most large springs and spring-fed
pools are also heavily grazed currently; the species does. not seem able to tolerate ‘such
disturbance. S . : S SRR o

Criteria for inclusion: Local endemic; occurrence on public lands; ripanan associate;
maodification and loss of moest habitat; threats to rest of habitat, .
53

Ex. 277-US-406
Page 63 of 400



Recommended status: At present has ne special status. We have previously (Frest & Johannes
(1993b, 1995a, 1996a) recommended listing of this taxon. Should be afederal and State of OR
Endangered species. Upper Klamath Lake is badly eutropified, and this species seems o occur
only in relatively unpolluted areas with strong, - permanent spring influence. These are also
commenly sucker spawning sites, hence subject to modmcatlon to enhance habnat for three
listed Upper Klamath Lake flSh specres : : : ; Lt :

References: Frest &Johannes {1993b 1995a, d, 1996a) Den(ls collecuons 1992 1997

Physa (Physa) skinneri Taylor, 1954 glass physa

Type locality: Beaver County, Oklahoma, Berends local fauna (Pleistocene), SE corner sec. 6, T
5N R 28 E; holotype UMMZ 181292; specimens in numerous collections.

Description: A Physa (s.s.) species with a slender,: elongate-ovoid, “thin shell; ‘maximum length

ca. 8 mm; panetal callus thin, moderately wide; mantle narrowly reflected over outer lip, with

narrow, elongate digitations in left-posterior and right-columellar groups; aperture elongate, about
60% of shell length; shell surface texture silky to shining. For anatomy, see Taylor (1988). -

This taxon somewhat resembles the European genotype, P. fontinalis (Linnaeus,*1758);
but that taxon is larger; the shell is less elongate; and the spire short and blunt. This species also
resembles P..megalochlamys Taylor; 1988; but the latter is larger; has the shell more compietely
envelope by the mantle; the mantle digitations are characteristically broad  and-blunt; the ‘spire
apex is more protrusive; and the panetal caﬂus is wider. See Taylor (1988) for more |nfonnat|on -

Ecology Usually found in pers:stent ponds small lakes, or marshes, or in smaller streams
associated with such lentic habitats. Often associated with Planorbella (Pierosoma) subcrenata;
Stagnicola and Lymnaea spp., Valvata: humeralis, and Promenetus éxacuous exacuous.

Original . distribution: Mostly western US, with scatlered localities in eastem ‘Siberia (Taylor,
1988b). US and Canadian localities in the following states::Alaska, Washington, Montana, Idaho,

Nevada, Colorado, Minnesota, Wyoming, South Dakota, North Dakota,: Nebraska, Utah, Yukon,

British Columbla Alberta, Manitoba. Outside .of North Dakota,:NE Utah, and western Wyoming,

siles seem quite sparse. This is the first record from Oregon; and there are only two reported sr!es
in Washington. .

Current distribution: So far found at a single Oregon site (Table 3), a small high-elevation lake
apparently on Fremont National Forest lands. A small number of additional sites could exist, in
higher elevations .of Winema and Fremon! National Forests and Upper Klamath Lake National’
Wildlife. Refuge. From eary results, it is evident that substanllal range exlensron or increment of
currently known live sites are very unl|kely : :

Threats Much of the pasl or potentla! lake habitat for this species is cons:derably eulropn‘ued the
species is absent from such areas. Most of the marshes peripheral to Upper Klamath Lake were
modified for agriculture and are now par of irrigation projects; the species is absent from areas so
modified. High-elevation lakes may be less affected. Most low-medium elevation lakes and ponds
are also heavily grazed currently the species does not seem able to tolerate such disturbance.

Criteria for |nclusnon Regional endemic; occurrence on public lands; riparian associate;
modification and loss of most habitat; threats to rest of habitat.
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Recommended status: At present has no special status. Should be a State of OR Endangered
species. Available marsh, small lake, and pond habitat in much of the Upper Klamath Lake
drainage is badly eutropified or modified for agriculture; or subject 1o heavy grazing, and this
species seems to occur only in relatively unpolluted and unmodified areas. e : SRR

References: Taylor (1988); Deixis collections, 1997,

Pyrgulopsis archimedis Berry, 1947 ... - Archimedes pyrg
Figures 7, 17; Map D10 PR

Type locality: Upper Klamath Lake in vicinity of Algoma, Klamath Co., OR.

Description: For comprehensive description and illustration of both shell and soft part
morphology see Hershier (1994). There are only two strongly carinate western North American
Pyrgulopsis species: this and the genotype, Pyrgulopsis nevadensis. This species & more
strongly carinate; larger; and has a less attenuate spire.

- This species was first reported from Upper Kiamath Lake some time before :ils description
(Henderson, 1924, 1929, 1936h; Hanna, 1930; Clench, 1940). Beny (1947) was the first to
recognize its distinctness, which has since been conclusively demonstrated (Hershler,1994).
Limnophile. Pyrguicpsis species are unusual, although -more -common in the Interior Basin (CR)
Pliocene-Pleistocene pluvial lakes. This species was cited identically in Frest & Johannes (1993b,
1995a, d, 1996a).

Ecology: Large-lake hydrobiid, now surviving only in areas with spring influence to counter
sutropification. and subsequent periodic low DO,. This taxon prefers areas with gravel-boulder
(basalt and pumice) substrate and. few macrophyles. . occurs - with several other- Species : of
Special Concern, namely Lanx klamathensis, Pyrgulopsis n. sp.1,-Pisidium ultramontanum,
Lyogyrus n. sp. 4, Fluminicola n. sp. 1, and Vorticifex klamathensis -klamathensis. It is a
perilithon feeder, generally grazing on lower and lateral sides of larger stones, and a lithophile.

Original distribution: Upper Klamath Lake and Tule Lake, Klamath Co., OFl. and Siskiyou Co.,
CA; likely occurred also in Lower Klamath Lake as wel. The related (and now likely ‘exdinct)
genotype Fyrgulopsis nevadensis occurred in Walker and Pyramid Lakes, NV. -~ B

Current distribution: Known now from 11 spring-influenced sites in Upper Klamath Lake,
Klamath Co., OR (Table 3). Two sites are in Winema National Forest. Sites in Upper Klamath Lake
National Wildiife Refuge (W. side of Upper Klamath Lake) are probable, as the species ‘was
confirmed to occur on the west side of the Lake in- 1995. The Tule Lake population is likely
extinct. Substantial range extension or increment of currently known live sites are both very -
urlikely, as indicated by our resulis to date. . - T '

Threats: .Much of the lake habitat for this Upper Klamath Lake endemic is considerably
eutropified, has soft substrate, or both; the species is absent from such areas. Most of the large
springs peripheral to Upper Klamath Lake were modified for log transport and are now par of -
irigation projects; the species is.absent from most areas so modified, as spring influence no
longer compensates for the lake's general condition. Even in the best remaining spring pools and
spring-fed creeks feeding into the lake, the species seems 1o be confined to limited areas with the
best water quality. Remaining sites are threatened by eutropification, ‘urban, agricultural, and
industrial pollution, and habitat modification to accommodate Endangered sucker species.
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Criteria for inclusion: Local endemic; occurrence on public lands; riparian associate. To date
there is little reason to expect thai many more sites will be found }udglng Irom survey results thus
far. : . _ .

Recommended status: Currently has none. Hl should be considered a sensilive species by the:
Forest Service, BLM, and other land management and wildlife agencies. Should be Federal and
State (OR) Endangered, as also recommended by Frest & Johannes (1993b, 1995a, 1896a}. The
species lives only in the limited areas of the lake not completely affected by eutropification, as
they have considerable spring influx. These siles are spawning areas for three Endangered
sucker spectes and hence may be modified as pan of recovery actions for the fish.

References: Berry {1947); Hershler (1994) Frest & Johannes (1993b, 19954, d, 1996a); Deixis
collections, 1992-1997.

Pyrgulopsisn sp.1 - " Klamath Lake sprmgsnarl
: Flgure 8, Map D10

Type Iocality New specles none desrgnated at present

Description: ThlS species was ciled as Pyrgulopsis n. sp. 1 in Frest & Johannes (1 993b, 1995a,
d, 1996a). Itis similar to the crenophiie Pyrgulopsis intermedia, bu1 has dark tentacles ‘and darker ;
body pigmentation and blunt upper whorls. '

Ecology: Found on cobbles and boulders in spring-influenced areas of a large lake. it occurs with
several other Species of Special Concem, namely Lanx klamathensis, Pyrgulopsis archimedis,
Pisidium wuftramontanum, Lyogyrus n. sp. 4, ‘and Vorticifex klamafhenst klamalhensls and _
Vorticifex effusus dalli. Primarily a lithophile and perilithon feeder. '

Lake-dwelling (Irmnophlie) Pyrgulopsis species ‘are now somewhat “unusual, though
apparently widespread-in the OR, CA, and NV Great Basin Plio- -Pleistocene pluvial lakes. Other
Western U. S, examples are Pyrgulopsis nevadensis and Pyrgulopsis archimedis; for a fossil
example see Taylor and Smith (1 981)

Original dlstnbutlon Upper Klamath Lake Klamath Co., OR. This species seems fo be an Upper
Klamath Lake endemic, with -different ecology and morphology than “the " closely related
Pyrgu!ops:s rntermedfa and another undescnbed spnng and stream form from NE CA.

Currenl dlstnbutlon Known to survive at 7 sites, all on the east side of the lake or in the L|nk
River area (Table 3; APPENDICES A, B, D). Cne site is in Winema National Forest. Other sites are
possible in the vicinity. However, ‘it is unfikely that the range or tolal number of sites will be
expanded greatly in the future, given recent (1990-1994) work in the Upper Klarnath Basrn NE
CA, and Interior Basin of CR by us and by R. Hershler ef al.

Threats: Much of the lake habitat for this Upper Klamath Lake endemic is considerably
eutropified, has soft substrate, or both; the species is absent from such areas. Most of the large
springs peripheral to Upper Klamath Lake were modified for log transport and are now part of
imgation projects;.the species is absentfrom most areas so modified. Even in the best remalnmg'
spring pools and spring-fed creeks feeding into the lake, the species seems to be confined to
limited areas with the best water quality. Remaining sites are threatened by eutropification, urban,
agricultural, and industrial pollution, and habitat modification 1o accommodate Endangered sucker
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species. Most sites are themselves remnants, with large areas now lackmg this species due to an
earlier cycle of habitat modification.

Spring sites are similardy limited; with many sunable snes Jacklng 'lhIS taxon. Apparent
restriction to the Link River and Upper Klamath Lake subaqueous spnngs seems evident. .

Criteria for |nc|u5|on Local endemic; occurrence -.on pUb|IC Iands npanan assomate
Comprehensive survey of the Upper Klamath drainage is now underway, to.date there is little
reason to expect that rnany more sites will be found. :

Recommended status: Currently has none. n should be considered a sensilive species by the -
Forest Service, BLM, and other land management and wildlife agencies. Should be Federal and
State (OR) Endangered, as noted also by Frest & Johannes (1995a, d, 1996a). The species lives
only in the limited areas of the lake not completely affected by eutropification, as they have -
considerable spring influx. These sites are spawning areas for three Endangered sucker species
and hence may be modified as parl of recovery actions for the fish.

References Frest &Johannes (1995a d, 1996a) Deixis cof iections, 1991- 1997

Pyrgulopsis n. sp. 2 : .Lost River springsnail = lj 6]’"“5 5}>r| m,gaimd
Map D10
P C[Jer Frest (ﬂ/”/‘ii‘))

Type locality: None; to be desrgnated when species is descnbed

Description: This specues isa member of the intermedia group, typrfled by hawng penes with
penial, terminal, and ventral glands only (Hershier, 1994). Details of penial morphology. shell size
and shape, and female internal anatomy distinguish the species. This is perhaps Ihe smallesl
member yet discovered. Cited identically in Frest & Johannes (1995a, d).

Ecology: Found in a large cold spring complex, with abundant Rorippa; some Mimuilus at sides:
Chara in deep areas; other macrophytes in impacted areas on Lost River side of ‘complex
Ceratophylium, Elodea, Potamogeton crispus, Potamogeton filiformis, although the snail is rare
or absent in such areas. Flow slow-moderate; substrate mud, sand, minor gravel and cobbles. This
species is most common on mud substrate (is a pelophile) and appears o be a detritivore.

Common associales al one site include Fluminicola n. sp. 8 [Lost River pebblesnail, q.v.],

Vorticifex sp., and Physella gyrina. Other sites are spring-influenced portlons of lhe Lost River
and Sprague River with similar physrognomy and biota. : '

Orlgmal dlstr:butlon: Probably once common in the Lost River drainage. So far, this species has
not been found in the rest of the Upper Klamath drainage; nor in such adjoining areas as the
Goose Lake, NE CA Great Basin, and upper Pit River drainage, although related Pyrgulopsis
species occur there, and these areas have been surveyed recently in some detail (Frest &
Johannes, 1993a, 1994a, ¢, 1995a, d; Hershler, 1992, 1995). rldoes occur in fimited portlons of
the Sprague River; but, mlerestmgly, not the Wllllamson

Current distribution: Known from a smgle large spring complex tributary to the Lost River,
Klamath Co., OR, and possibly from another, nearby spring complex (Table 3, Appendices A, B},
from several other, similar Lost River siles; and from a couple of similar Sprague River sites: lotal,
about 13. From our survey results thus far, it is unlikely that the geographic range of this taxon will °
be greatly expanded by fulure work, nor that large numbers of additiona! sites will be found. Sites
on Lakeview District (Klamath Falls Resource Area) BLM lands are possible.
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Threats: Much of:the Lost River and ‘Sprague ‘River receives nitrogen- -and phosphorous- -
enriched runoff from farming, and the rivers are extensively integrated ‘into the ‘Upper Klamath
Reclamation Project; and imigation usage and diversion are rampant: Much of both is heavily
affected by siltation, and ¢hoked with macrophyle beds. Large sections show periodic or seasonal
hypoxia or anoxia and are turbid during much of the year. Flow is now very slow and reduced in
volume seasonally in much of both systems. Sections affected by the factors listed above have -
lost much of the native motlusk fauna, which includes this species: Many of the springs in this area
have been diverted, capped, or otherwise altered, 1o the point of not providing habitat for native
mollusk species. Groundwater recharge for some springs s also nutrient-enriched, presumably
from farm runoff. This species is definitely declining, in terms of both numbers ‘and habitat area
and condition. . i T R T s R i

Criteria for inclusion: Local endemic; drastic’ decline in habitat condition and area; possible
occurrence on pubiic lands. R : -' : e R

Recommended status: This species has no special status at present. Hl should be considered a
sensilive species by the Forest Service, BLM, and other land management and wildlife agencies,
There is sufficient recently-collected information, and recent survey work, to suggest that Federal
and State (OR) listing as Endangered is appropriate for this taxon, as recommended eariier by
Frest & Johannes (1995a, d, 1996a).

References: Frest & Johannes (1995a, d, 199_6a); Deixis coltections, '1994-1997.

Vorticitex effusus dalii (Baker, 1945) Dall rams-horn
St ~- Figure 9; Map D11 B

Type Ioéality: Klamath Falls, Klamath Co., OR [presumably, head of Link River]; holotype USNM
219747 paratypes USNM 219747. :

Description: - This is a large form for the genus, with few whorls, a rapidly expanding, thin, -
yellowish shell, flat spire, prominent .regular periostracal fringes, “and varices beneath ‘each’
periostracal fringe. For illustrations of shell and anatomy, see Baker (1945). ‘Vorticifex effusa
costata (Hemphill, 1890) has periodic -periosiracal fringes; but these are minor; there are no
varices, no ‘pure” populations .are known to occur, and the feature is variable; ‘suggesting ‘that -
synonymy with Vorticifex effusus. (s.5.) & reasonable. :Vorticifex mailliardi (Hanna, 1924), from
Eagle Lake, CA, is similar in appearance and anatomy (from preliminary studies), and also occurs in
a Great Basin periphery remnant pluvial lake; if this proves so on further work, then Hanna's name

would have priority. Cited in the same manner in Frest & Johannes (1995a, d, 1996a). Sy
Note that Turgeon et al. (1988) use Vorticifex effusus for the nominate form, while Burch
(1989) uses Vorticifex effusa. Presumably, the former represents -a cormection to' match the
masculine gender of Vorticifex, vs. the feminine Parapholyx. Burch (1989) notes that Vorticifex is
based on a fossil type, while Parapholyx has a living type species. Granting that fossil shells can
be difficult to relate to living genera, which are often anatomically based, at least in pan, for the
moment there appears to be no conflict, i.e. competing recent genera with different anatomies
but vicarious shell morphology. It thus seems reasonable to place al forms in Vorticifex, as Burch
did. : : S _ I .

Ecology: A lithophile and perilithon feeder, found mosily on larger cobbles and boulders, in
areas with some current, in a large, spring-fed lake. Macrophytes may be present at sites, but the
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species seems more interested in stable solid surfaces. This species also appears ‘to be a
limnophile, Remaining sites are in areas with strong spring influence, although this form has not
been collected from the springs themselves. It occurs with several other Species' of Special
Concern, namely Lanx klamathensis, Pyrgulopsis n. sp. 1, Pyrgulopsis archimedis, Pisidium
ultramontanum, Fluminicola n. sp. 1, Vorticifex klamathensis klamathensis, and Lyogyrus n. sp.

Original distribution: Upper Klamath Lake drainage; certainly Upper Klamath Lake itself, and
possibly Lower Klamath Lake and Tule Lake, Klamath Co., OR, and Siskiyou'and M_odoc cos., CA.

Current distribution: Survives at a very few sites in Upper Klamath Lake, Klamath Co., OR. At
present, we can confirm only 4 (Table 3). The more sensitive species in Tule Lake and Lower
Klamath Lake are extirpated, due to “reclamation” of a large part of both and use of the remnarits
as sumps for imigation runoff. Existing sites may be in Winema Nationa! Forest or other public
lands. Sites in Upper Klamath Lake National Wildlife Refuge (W. side of Upper Klamath Lake) are
probable. The best remaining site is in the Link River, outlet to Upper Klamath Lake. Substantial

range extension or increment of currently known live sites are both very uh_likely. S

- Threats: Much of the lake habitat for this Upper Klamath Lake endemic is considerably
eutropified, has soft substrate, or both; the species is absent from such areas. Most of the large
springs peripheral to Upper Klamath Lake were modified for log transport and are now pan of
imigation projects; the species is absent from most areas so modified, as spring influence no
longer compensates for the lake's' general condition, Even in the lake areas adjacent to best
remaining spring pools and spring-fed creeks feeding into the lake, the species ‘seems o bae
confined to limited areas with the best water quality. Remaining sites ‘are threatened by
eutropification, - urban, agricuttural, and industrial pollution, and habitat modification to
accommodate Endangered sucker species. The Link River site in Klamath Falls is subject to
development and urbanization pressures in its own right. ' : oo o

Criteria for inclusion: Local endemic; occurrence ‘on public lands; riparian “associate.
Comprehensive survey of the Upper Klamath drainage is now underway; to date there is litlle
reason to expect that many more sites will be found.

Recommended status: Currently has none. it should be considered a sensitive species by the
Forest Service, BLM, and other land management and wildiite agencies. Should be Federal and
State {OR) Endangered, as also suggested by Frest & Johannes (1995a, d, 1996a). The species
lives only in the limited areas of the lake not completely affected by eutropification, as they have
considerable spring influx and/or flow. These sites are spawning areas for three Endangered
sucker species and hence may be modified as part of recavery actions for the fish.

References: Baker (1945); Frest & Johannes (1995a, d, 1996a); Deixis collections, 1991-1997.
Vorticifex effusus diagonalis (Henderson, 1929) lined réms-horh
" Map D11 '

Type locality: Crater Lake, Crater Lake National Park, Upper Klamath Lake drainage, K.lamath
Co., OR; holotype UCM 15940a; paratypes UCM 15940; other paratypes in Ul {Baker Coliection
3926).
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Description: For original description, and illustrations, see Henderson (1929); see also Baker
(1945). This subspecies is large and thin-shelted: the diagonal raised lines- of the shell are seen
occasionally on individuals of other subspecies, bul are not universal, as here. Cited under the
same name in Frest & Johannes (1995a, d, 1996a). : v DT T LT

Ecology: This form lives in spring-fed lakes and imnocrenes, as weil as exceptionally large spring-
fed creeks. Spring influence; very cold, clear, oligotrophic water; and farr depth are among the
common factors; this species is effectively both a crenophile and limnophile. Macrophytes and
epiphylic algae are sparse, with Veronica and rather scattered Rorippa the most frequent. Limy
substrate is common, often muddy, bul ranging to gravel and cobbles; the snails are restricted 1o
hard substrate. Most sites have abundant large woody debris. '

Driginal diétrib-ution:_Crate'r'.Lake and adj'oining parts of the Upper Klamath Lake drainage, NE
end, Klamath Co., OR.; may have occurred in suitable habitat in other lakes ‘and streams in the
same drainage, e.g. Lower Klamath Lake and Tule Lake. - : s e

Current distribution: Known from a few sites in Crater Lake [Crater Lake National Park] :and
Upper Klamath Lake and its major tributaries (including one site in Winema National Forest and
one in an Oregon State Park). With first-year survey results in, # is clear that substantial range
exiension or increment of currently known live sites are both very unlikely. We recognize 5 sites to’
date (Table 3). : : ST T TR S B S F T T

Threats: Much of the lake habitat for this Upper Klamath Lake drainage endemic is considerably
eutropified, has soft substrate, or both; the species .is absent from such areas. Most of the large
springs and spring-fed creeks peripheral to Upper Klamath Lake were modified for togtransport
and are now part of ifrigation projects; the species is absent from most areas so modified. Others
have been capped for water supply or are heavily grazed. No.Upper Klamath Lake sites are known
to survive. Remaining sites are threatened by eutropification, urban, agncuftural, and industrial
pollution, and habitat modification to accommodate:Endangered sucker species. R

Criteria for inc_l-usion:ﬂiparian associate; local endemic;- occurrence on public lands; riparan -
associate. : - : : S DR

Recommended status: Currently, this subspecies has no special status. i minimally should be
considered a sensitive species by the National Park Service,  Forest Service, BLM, ‘Bureau of
Reclamation, and other land management and wildlife agencies. Sufficient survey work has been
conducted in recent years as to demonstrate that this taxon should be Federal and State {OR)
Endangered, as rioted also by Frest & Johannes (1995a, d, 1996a). T '

References: Henderson (1929); Baker (1945); Frest & Johannes (1995a, d, 1996a); Deixis
collections, 1991:1997. . ) o : : : I

Vorticifex klamathensis klamathensis (Baker, 1945) . Klamath rams-horn
’ Figures 5, 15; Map D13

Type locality: Apparently head of Link River, Klamath Falls, Upper Klamath Lake, Klamath Co.,
OR {Baker, 1945}. holotype USNM 406024; paratypes USNM 406024, 219748. L
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Description: A large form, with few whorls, a shallow, rapidly expanding, nearly flat spire; reddish,
thin shell, and no periostracal fringes or varices. For orginal description and illustrations of
anatomy and shell, see Baker (1945). See also Frest & Johannes (1995b; discussion of Vorticifex
n. sp. 1). Cited under the same name in Frest & Johannes (1993b, 1995a, d, 1996a). i

Ecology: Lives on cobbles and boulders in flowing water in a spring-influenced streams and a
large remnant pluvial lake. t occurs with several other Species of Special Concern, namely Lanx
klamathensis, Pyrgulopsis n., sp. 1, -Pyrgulopsis archimedis, Pisidium ultramontanum, °
Fluminicola n. sp. 1, Vorticifex effusus dalli, and Lyogyrus n. sp. 4. A lithophile ‘and perilithon
feeder, found mostly on larger cobbles and boulders, in areas with some current. Macrophyles
may be present at sites, but the species seems more interested in stable solid surface$ This
species also appears 10 be a limnophile. Remaining sites are in areas with strong spring influence,

although this form has not been collected from the springs themselves. -

Original distribution: Upper Klamath Lake drainage: certainly Upper Klamath Lake itself, and
possibly Lower Klamath Lake and Tule Lake, Kiamath (_30.. OR, and Siskiyou and Modoc cos_ﬁ,'CA. .

Current distribution: Survives at a very few sites (currently 14 confirmed sites: Tabie 3} in Upper
Klamath Lake, Klamath Co., OR. The more sensitive species in Tule Lake and Lower Klamath
Lake are extipated, due to “reclamation” of a large part of both and use of the remnants as sumps
for irrigation runoff. Existing sites may be in Winema National Forest or other public lands. Sites in
Upper Kiamath Lake National Wildlife Refuge (W. side of Upper Klamath Lake) are probable; sites = .
on the west side were confirmed as extant in 1995. The best remaining site is in the Link River,
outlet to Upper Klamath Lake. As the first year survey results make clear, substantial range

extension or increment of c_urrenll'y'known live sites are both very unlikely.

Threats: Much of the lake habital for this Upper Klamath Lake endemic s considerably
eutropified, has soft substrate, or both; the species is absent from such areas. Most of the large
springs peripheral to Upper Klamath Lake were modified for log transport and are now part of
irigation projects; the species is absent from most areas so modified, as spring influence no .
longer compensates for the lake's general condition. Even in the lake areas adjacent to best
remaining spring pools and spring-fed creeks feeding into the lake, the species. seems lo. be
confined to limited areas with the best water quality. Remaining sites are threatened by
eutropification, urban, agnculiural, and industrial pollution, and habilal modification . to
accommodate Endangered sucker species. The Link River site in Klamath Falls is subject to
development and urbanization pressures in its own right. : - - : :

Criteria for inclusion: Local endemic; occurrence on public lands; riparian associate.

Recommended status: Currently has none. should be considered a sensitive species by the
Forest Service, BLM, and other land management and wildiite agencies. Should be Federa! and
State (OR) Endangered, to repeat the recommendations of Frest & Johannes (1993b, 1995a, d,
1996a). The species fives only in. the -imited areas of the lake not completely -affected . by
eutropification, as they have considerable spring influx and/or flow. These sites are spawning
areas for three Endangered sucker species and hence may be meditied as part of recovery
actions. for the fish,

References: Baker (1945); Frest & Johannes (1993b, 1985a, d. 1996a); Deixis collections,
1991-1997, R '
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Vortrcrlex klamathensis sinifsini (Baker, 1945) Sinitsin rams-horn
- Flgure19 Map D13 R ' o

Type Iocality Barkley Springs, 'Hagelstetn Park Upper Klantath ”Lake Klamath Co., OR.
Holotype USNM 53102¢; paratypes USNM 531029 topotypes USNM 531064

Descnpt;on For .original descnptlon anatomy. and 1llustratlons S8 Baker (1945) Th|s
subspecies is smaHer has a thicker and more globose shell, and a higher spire than the nominate
form. Cited under the same name in Frest & Johannes (1993b 1995a d, 1996a) '

Ecology: A crenophlle Itvmg in large coId spnngs wrth coarse substrate Macrophytes present

commonly may include abundant Rorippa and common Mimulus and Veronica. Water depth .
ranges from a few inches 10,2 feet, flow is moderately rapid. . Associated -mollusks - include

Fluminicola spp. and Lanx klamthensls This taxon is a lithophile and perllnhon grazer.

Origlnal dtstrlbutlon Known al present only from a smgle slte and pOSSIny from two others
(Table 3), as above (in only one spring complex). Likely 1o occur in other spnngs in the same
region, although Iarge numbers of new sites are precluded by recent surveys co

Current drstrlbutlon See above We recognlze this taxon ai 19 srtes most of whrch are in.
Hagelstein Park; but a few other NE-end spring sites also may have this taxon. As indicated by
first-year survey results substantial range extension or increment of currently known live sites are
both very unhkely : . . :

Threats: Most of the large spnngs penpherai o Upper Klarnath Lake were delerd for Iog
transport and are now pari of irfigation projects; the species is absent from most areas so modified,
as spring influence no Ionger compensates for the lake's.general condition. Even in the lake areas
adjacent 1o best remaining spring pools and spnng-fed creeks feeding into the lake, the species
seems to be confined to limited areas with the best water quality. The single definite remaining
site is threatened by eutropification, urban, agncultural and industrial pollution, and habitat
modlflcatron to accommodate Endangered sucker specres - :

Criteria for |nclu5|on “Local endemic; probable occurrence on ad;ormng public Iands (Wnema
National Forest, Upper Klamath Lake National Wildlite Refuge); riparian associate. The spring is .
being modified currently 1o enhance listed fish speC|es spawntng habitat. .

Recommended status: This taxon has no special status at present; but was recently made a
ROD species (ROD, 1884). Minimally, it should be considered a sensitive species by the Forest
Service, BLM, Bureau of Reclamation, and:other relevant federal and state land management and
wildlife agencies. Sufficient recent survey work has been done to show that it should probably be
considered Endangered both by the federai govemment and by OR, as also stated by Frest &
Johannes (1993b, 19954, d 1996a).

References Baker (1945); Frest&Johannes (1993b 19953 d, 1996a) ROD (1994) Detx:s_
collections, 1991-1997.

FRESHWATER BIVALVES

62

Ex. 277-US-406
Page 72 of 400



Anodonta californiensis Lea, 1852 California floater -

Type locality: "Rio Colorado," actually a former distributary of the river, approxfmate¥y New River,
Impenal County, Califomia. " (Taylor, 1981, p. 142). - : : Cenamoedn ool i

Description: For best description and illustrations, see Burch (1973, 1975b). This:form does not
closely resemble other described western anodontids, except for Anodonta wahlametensis
fq.v.]. That species has a much more conspicuous wing and different beak sculpture.-This
species has been confused in the literature. with - Anodonta nuttalliana nuttalfiana and with
Anodonta nuttalliana idahoensis. The best treatment is thaf of Taylor (1977, unpub.; 1981}, who
regards Anodonta nutialliana nuttalfiana as ‘a synonym of Anodonta - wahlametensis and
Anodonta nuttalliana idahoensis as a synonym of Anodonta californiensis. Il should be noted
that the lectotype of Anodonta nuttalliana idahoensis was fixed by Johnson & Baker:(1973),
according to ICZN (1985), Arlicle 74 b, c; and treatment of type material by Coan & Roth (1987, p.
324) is thus incorrect. As noted by Taylor .(1881), there is .some chance :that  Anodonta
calfforniensis is a composite species; this needs to be carefully studied. One implication would be
that protection is more justified, in that all component taxa would have limited ranges, and the
whote group is already known to have been much reduced in range and abundance. This species
was ciled also in Frest & Johannes (1991b, 1993b, 19952, d, 1996a). R _—

Ecology: "Lakes and slow rivers® (Taylor, 1981, p. 142), generally on soft substrates (mud-sand),
in fairty large streams and lakes only, in relatively slow current. A low elevation species, found in
both lakes and lake-like stream environments; basically a limnophile. A filter-feeder, as are all
unionaceans. The host fish for the glochidial stage of this bivalve is (are?) unknown; note that the -
fate of the fish larval host(s} also limits and detemmines the distribution of this species. B

Original distribution: Lower Willametie and lower Columbia rivers in OR and WA from The Dalles
1o the mouth. In larger slow streams of northern CA as far south as the northern San Joaquin
Valley. The former range includes Wahkiakum, Cowlitz, Clark, Skamania, and Klickitat cos., WA:
Clatsop, Columbia, Multnomah, Hood River, and Wasco cos., OR; and Siskiyou, Shasta, Lassen,
Modoc, and Tehama cos., CA. R B

Current distribution: Taylor (1981) reports that this species is probably eradicated over much of
its onginal range. We have not found living specimens in the Willamette and lower Columbia River
in searches from 1988-1990. Still survives in the Fall River and Pit River, Shasta Co., CA (see.
Frest & Johannes, 1995b); some possibie specimens collected by USFWS near The Dalles,
1980. Apparently extinct in the upper Sacramento River. Also survives in the Okanogan River, -
Chelan Co., WA, Parts of Roosevelt Lake, Femy Co., WA {pers. comm., T. Burke, 1994), and .
Curlew Lake, Ferry Co., WA. This species was likely heavily impacted by the BPA dams .and
impoundments; see comments under Physella columbiana. Of the nearly 500 Columbia Basin
siles surveyed by Frest & Neitzel {(in press a_ b: see also Neiftzel & Frest, 1993}, only three had live
or recently dead specimens of this species. It is clearly declining in numbers and in area occupied
throughout its range. The species appears to be extinct or nearly extinct in UT and NV (see, e.g.,
Clarke & Hovingh, 1993) and is very limited in distribution in AZ. The middle Snake River
populations are much circumscnbed, but may be the best exiant {Frest, 1992). S
Locally, we can confirm only a single site as yet (Table 3). '

Threats: Exlensive diversion of CA rivers for irrigation, hydroelectric, and water supply projects
has much reduced the CA range of this species. This species can tolerate some water poliution;
but not heavy nutnent enhancement or similar probiem:s. -

Much of the middle Snake River in ID is rapidly becoming eutropified, due to agricuttural
runoff, trout farms, and urbanization along the river cormridor. Much of the river is impounded
behind aseries of small dams; this is also detrimental for cold-water species such as this taxon.

63

Ex. 277-US-406
Page 73 of 400



The area has been declared water-quality limited by EPA and the State of ldaho. Fine sediment
influx, generally from the same -causes, is ‘also a major -problem. ‘A ‘recent: (1994} landslide
impacted some of the historic sites. Introduction of exotic mollusk species {Bowler, 1990) may
also be a factor in the species’ decline. Springs in this area have been impacted by ground water
pollution from agricutural -and dairy operations; ‘diverted . into irigation ‘'systems; capped and
diverted for stock, domestic, industrial, and piscicultural water supply; heavily grazed, and dried
due to groundwater drawdown. '

in the lower Columbia River region threats include impoundments; continued siltation and *
other impacts..on the ‘few remaining sites -'with habitat -characteristics approximating pre-
impoundment -conditions on the lower Columbia. Harbor and channel “improvements” in the -
vicinity of Portland; The Dalles, and John Day Dam: nuirient enrichment of the lower Columbia dus -
1o agricultural run off. The Lower Granite Reservoir, WA population noted by Frest & Johannes
(1992b} appears to have been. extirpated by the 1992 drawdown. Declines in numbers and/or
distribution of the fish host(s) may also be invoived. LA e T

This taxon is declining, in terms of area occupied and number of sites and individuals.

Criteria for inclusion: Current C2 Federal candidate; occurrence on public lands; affected by '
tederal projects; current and ongoing threats. S S SRS

Recommended status: Cunently this species is a C2 candidate {USFWS, 1994a). t minimally
should be considered a sensitive ‘species’ by ‘the ‘Forest Setvice,:BLM, “and -other *land
management and wildlife agencies. Sufficient recent survey work has been done to demonsirate _
that this species should be Federal and-State (OR, 1D, WA, AZ UT, WY, and CA) Threatened, as
suggested previously in Frest & Johannes {(1993a, b; 1995a.d; 1996a). " SRR

Fle'ferences: Burch . (1973, '1975b); Taylor (1981); ‘Frest {1992); Frest ‘& Johannes, 1992b:
1993a, 1993b; 1995a, d; 1996a; Neilzel & Frest (1993); Frest & Neitzel (in press a, b); Deixis
collections, 1988-1995.

' Anodonta wahlametensis Lea, 1838 Wi‘ilérheﬁe. floater

Type locality: Near the mouth of the Willamette Rive_r,'M_urlndrjjahf_Co,, O.R.

Description: The best treatment of this species is in Burch (1973, 1975b). Most closely similar in
shell characters is Anodonta californiensis; but that species is much less strongly alate and has |
very different beak scuipture. Literature treatments of alate western Anodonta species vary; we
prefer to follow Burch (1973, 1975b) and Taylor (1981), which are based on much first-hand field .
and museum collection 'ex_perie-nce. See discussion of Anodonta californiensis, above, for
further information. Alsc cited in Frest & Johannes (1993b, 1995a, d, 1996a) under the. same
name., ' : . . :

Ecology: “Lakes and slow rivers® (Taylor, 1981, p. 142), generally on sofl substrates {mud-sand),
bul also on gravel, in fairly large streams and lakes only, in relatively slow current. A low elevation
filter-feeding species. This species is'both an amniphile and a limnephile. The host fish for the
glochidial stage of this species is {are?) unknown; note that the fate of the fish larval host(s) also
limits and determines the distribution of this species. :

Original distribution: Lower Willamette River, and lower Colurnbia River in OR and WA from The

Dalies 1o the mouth. In larger slow streamns of northern CA as far south as the northern San
Joaquin Valley. The former rang'e'i:nclude_s \_Nahkiak_um} Cowlitz, Clark S_kamania, and Klickitat
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cos., WA; Clatsop, Columbia, Muttnomah, Clackamas, Marion, Hood River, and Wasco cos., OR;:
and Siskiyou, Shasia, Lassen, Modoc, Tehama, Glenn, Butte, Yuba, Sutter, Yole, and
Sacramento cos., CA. Significance of this bimodal distribution pattern is discussed in Taylor
(1985) and herein. o : e : : T o RN

Current distribution: Taylor (1981) reports that this species is probably eradicated over much of
its original range. We have not found living specimens in the Willamette and fower ‘Columbia River
in searches from 1988-1990. Not found by Tetra Tech (1991-1993,.1993) either. Still survives in
the Fall River, CA (1991); one possible. specimen collected by USFWS near The Dalles, 1990.
Appears to be extinct in the upper Sacramento River and almost.certainly in the lower Sacramento
as well (Frest & Johannes, 1993b, e, 1994a, 19953, b). The . lower Columbia populations were
likely essentially extirpated by the construction and continued operation of the BPA dams_ and
impoundments; see further comments under.Physella columbiana. Could survive locally in deep
pools with oxygenated substrate; we have no definite sites here as yet. i :

Threats: Extensive diversion of CA rivers for irgation, hydroelectric, and water supply projects
has much reduced the CA range of this species. In the lower Columbia River region threats
include impoundments; continued siliation and other impacts on the few remaining sites with
habitat characteristics approximating pre-impoundment conditions on the lower Columbia, Harbor
and channel “improvements” in the vicinity of. Portland, The Dalles, and John Day Dam; nutrient
enrichment of the lower Columbia due to agriculiural run off. Decline ‘in : numbers ‘and/or
distribution of the glochidial host(s) could also be a factor. This taxon & declining, in terms of area
occupied and number of sites and individuals. . - : e e

Criteria for inci.usi_o'n: Local endemic; possible occurrence on public fands; - c¢onsiderable
reduction in range and loss of historic sites; effects of federal projects on habitat; continued and
ongoing threats. R B : ' IR

Recommended status: At present, this species has no special status. It minimally should be
considered a sensilive species by the Forest Service, BLM, and other land management and
wildlife agencies. Sufficien! recent survey work has been done to indicate that this species should
be Federal and State (OR, WA, and CA) Endangered, as also recommended by Frest & Johannes
(1991b, 1993b, 19954, b, c, 1996a). . : o ’ o B

References: Burch (1973, 1975b); Taylor (1981); Frest & Johannes (1991b, 1993b, 1995a-d,
1996a); Deixis collections, 198B-1995. . L - : S

Pisidium (Cyclocalyx) ultramontanum Prime, 1865 montane peaclam
Figure 22; Map D16

Type locality: “Canoe Creek (now Hat Creek), probably a Rising River, Shasta County,
California” {Taylor, 1981, p. 146).

Description: See Burch (1972, 1975a) for description and illustrations. No other North American
sphaeriid closely resembles this taxon. Ciled under the same name. in Frest & Johannes (1993b,
1995a, 1996a).

Ecology: Generally found on sand-gravel substrate in spring-influenced streams and lakes, and

occasionally in limnocrenes; characteristically in areas with high mollusk diversity. Associates often
include other Species of Special Concern, such as Lanx klamathensis, Helisoma newberryi,
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Pyrgulopsis archimedis, Fluminicola n. sp. 1, and Lyogyrus spp. This species is effectively both a
crenophite and limnophile. o S S

Original distribution: Periphery of the Great Basin in OR to Klamath River and Pi River, OR-CA,
as well as some of the larger lakes (Upper Klamath Lake, Tule Lake, Eagle Lake, possibly Lower
Klamath Lake), Klamath Co., OR and Siskiyou, Lassen, and Modoc cos., CA.

Current distribution: Some populations are extinct, including those -in the Tule Lake and Lower
Klamath Lake areas. Known to survive in the Upper Klamath Lake area (including sites in Winema
National Forest and Upper Klamath National Wildlife ‘Refuge), ‘the middie Pit River (Frest &
Johannes, 1993b, 1994a, 1995a, b), and at Eagle Lake (Lassen National Forest). Sites may exist
in Shasta National Forest also, although oid sites there appear to be extinct. The species is
definitely declining in number of sites, range, and numbers. - B
We can confim survival of this species at 6 sites ‘in the Upper Klamath Lake drainage,.
including one on the west side (Table 3). Surprisingly, we have not found it as yet in more than
one of the large nasmodes tributary to the Lake proper, even though it lives in similar habitat in the
Upper Sacramento system. - R o T e S o

Threats: Best remaining populations are in the Upper Klamath Lake area. Much of the lake habitat
for this Upper Klamath Lake endemic is considerably eutropified, has soft substrate, or both; the
species is absent from such areas. Mos! of the ‘large springs peripheral to Upper Klamath Lake
were modified for log transport and are now pan of imigation projects; the species is absent from
most areas so -modified, - as ‘spring influence no tonger compensates for the lake's general
condition. Even in the lake areas adjacent to best remaining ‘spring pools and spring-fed creeks
feeding into the lake, the species seems to be confined to limited areas with the best water
quality. Remaining sites are threatened by eutropification, urban, agricuttural, and industrial
pollution, and habitat medification to :accommodate Endangered sucker species. The Link River |
site in Klamath Falls is subject to development and urbanization pressures in its own right. Klamath™
River sites may now be extinct, due to impoundment and water pollution. Great Basin populations
in general occur(ed) in large spring pools (limnacrenes). Overpumping of ground ‘water; grazing;
diversion and capping of springs for stock, industrial, and domestic water supply; and geothermal .
development are problems. for these populations. : R e

Criteria for inclusion: Loca! endemic; federal listing candidate: occurrence on ‘public lands;
riparian associate.

Recommended status: Currently a C2 candidate (USFWS, 1994). Otherwise, has no special
protected status; minimally, the Forest Service, BLM, and other appropriate tand and wildlife
agencies should consider this a sensitive species. il should be considered Endangered in CA,
OR, and federally, as stated previously (Frest & Johannes, 1993b, 19954, b, d, 1996a).

References: Taylor (1981, 1985); Frest & Johannes {1993b, 1_994, 1995a, b, d, 1996a);.Deixis
collections, 1991-1997, : .

Pisidium (C.) n. sp. 1 Modoc peaclam
- Figure 21; Map D15 -

Type locality: None designated as yet: undescribed taxon.
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Description: None available at present. The only literature reference is Taylor & Bright {1987}, as
*Modoc Piateau Pisidium’.

Ecology: Found only in relatively large, spring-influenced streams and lakes, characteristically in
areas with high mollusk diversity. Associates may inciude other Species of Special Concern, such
as Lanx klamathensis, Helisoma newberryi, Pyrgulopsis archimedis, Fluminicola n. sp. 1, and
Lyogyrus spp. This species is effectively both an amnlphlle and limnophile, with spring |nf|uence
apparently also a desideratum.

Original distribution: Upper Klamath Lake drainage in OR to Klamath River and middle-upper _Pit
River, OR-CA, Klamath Co., OR and Siskiyou, Shasta, and Modoc cos., CA. The fossﬂ record
extends across southem OH (OR Intenor Basms) to SE ID (Taylor & Bnght 1987 f[g 6) T

Current dlstrlbution There are six historic populations, mostly on the Modoc Plateau (Taylor &
Bright, 1987, fig. 6). Some populations are extinct, including some or all of those ‘in the Kiamath
River and Pit River. Known to survive in the Upper Klamath Lake area (possibly including sites in
Winema Nationa! Forest and Upper Kiamath National Wildlife Refuge) and possibly in the mlddle or
upper.Pit River. The species is definitely declining in number of sites, range, and numbers,

We can at present conflrm survival of 3 Upper Kiama!h Lake drainage populatlons (T able
3).

Threats: Best remaining populations may be in the Upper Klamath Lake area. Much of the fake
habitat for this Upper Klamath Lake endemic is considerably eutropified, has soft substrate, or
both; the species is absent from such areas. Most of the large springs peripheral to Upper Kiamath
Lake were rmaodified for log transport and are now par of imigation projects; the species is absent
from most areas so modified, ‘as spring influence no Ionger compensates for the lake's general
condition. Even in the lake areas adjacent to best remaining spring pools and spring-fed creeks
feeding into the lake, the species seems 1o be confined fo limited areas with the best waler
quality. Remaining sites are threatened by emropmcatlon urban, agncultural and industrial
pollution, and habital modification to accommodate Endangered ‘sucker species. The Link River
site in Klamath Falls is subject 1o development and urbanization pressures in its own right. Klamath
River and some or all Pit River sites may now be extinct, due to impoundment and waler pollullon
Great “Basin populations in general presumably occurred in large river environments.
Overpumping of ground water; grazing; diversion and capping of spnngs for stock, industrial, and
domestic water supply; and geothermal development are problems for populations in this area, i
any rernaln

Crlterla for mclusmn Local endemic; occurrence on pubhc fands; continued threats o very :
specialized habitat.

Recommended status: Curmently this undescribed form has no slatus. Mammally rl should be
considered sensitive by the Forest Service, BLM, and other appropriate federal and stale wildlife
and land management agencies. Sufficient recent survey work has been done in the species’

known current and fossil range (e.g. Frest & Johannes, 1993a, 1994, 1995a: see also various
Snake River surveys by Frest & Johannes and others, summarized in USFWS, 1993) 1o estabiish
that this taxon should be considered Endangered in CA, OR, and federally. We made the same
recommendation in Frest & Johannes (1993b, 1995a, d, 1996a). -

References: Taylor & Bright (1987); Frest & Johannes (1993b; 1995a, d: 1996a Deixis
coltections, 1991-1997,
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LAND SNAILS

: Monadenia.(Monedepia). n.sp. 1 _-Medoc.Him s_i.deban_d o

Type locality: None designated as yel; undescribed taxon.

Description; Thls comparatweiy small Monadenra spemes has a shell shape much hke that of_
Monadenia fidelis fidelis. It is typically about 40% smaller (to 20 mm at 6 6 1/2 whorls) but has an
equal- or slightly larger sized umbificus (proportionately much wider). The upper surface is
generally a dirty yellow, with coarse -and iregular radial growth fines and spotty splral striation.
Banding is well- developed the base and peripheral band are dark brown,

Ecology Hestncted to large- scale dry and open vesicular basall taluses at iower e!evalsons :
Commonly, taiuses with this specres have accompanying seeps or springs, -and snail colonies are
found mostly near talus base, i.e. close to the lake. Plants associated include  Urtica, Clematis,
Sorbus, Prunus, and Celtus. Surroundlng ‘plant community is sage scrub. Few other land snails
co-occur, A xerophile species.

Original dlstnbutlon Probably once common on both S|des of Upper Klama!h Lake (Palsbry, :
1939). o .

Current distribution: A few co!onles at the SE .end of Upper Klamaih Lake, I-(larnalh Co., OH
including sites on Winema National Forest lands. We have been able thus far to locate .a smgle
surviving co!ony on the wesl side of Upper Klamath Lake, also (1 997). The species appears lo be ..
deciining in areas occupied and numbers, due to a combination of hurman modification of habitat
and exlended dry periods i in ils area of occurrence. e

Threats: Talus mining ‘and quarrymg in VIclnrty of remalnang srles road bualdlng and road and .
raiiroad track (Burllngwn Norhem) maintenance along the US 97 and OR 140 cormidors; roadside -
and trackside spraying for weed contro|. This area has suffered recent rock slides (1 993, 1994);
proposed measures to aliewale that problem may eliminate colonles

Criteria for inclusion: Local endemic; occurrence on public lands; ongoing threats. Populahon
trends (number of sites, number of individuals) are downward. It is unlikely that many additional
sites will be found. .

Recommended status: At the present time this species has no special status; it should be
considered a sensitive species by the Forest Service and BLM. Federal and State (OFl) listing as
Endangered is approprlate due to specialized habitat and obvious threats to that habitat, as well
as recen! habilat loss We rnade the same recommendation in Frest & Johannes (1995a, b,
1996a). Co

References: Pilsbry (1939); Frest & Johannes (1993b, 1995a, b, 1996a); Deixis collebtions,
1991-1997.

68

Ex. 277-US-406
Page 78 of 400



Pristiloma (Pristinopsis) arcticum? crateris Pilsbry, 1946 . Crater Lake tightcoil

Type locality: One milé south. .of Crater Lake, Klamath Co., OR; holotype ANSP 1477"88a;
paratypes ANSP. 147788; other paratypes should be in.UCM collections; but not listed by Wu &
Brandauer (1982). _ I T Sl S

Description: See Pilsbry (1946} for best description. and .illustration: .this .is the undescribed
species referred 1o by Henderson (1929). Taxonomy follows Riedel (1980). The anatomy is
unknown. This taxon was referred to as Pristiloma arcticum crateris Pilsbry, . 1946 in. Frest &
Johannes (1993b) and as above.in Frest & Johannes (1893b, 1995a, d, 1996a). :

Ecology: Uncertain. Related species found at high elevations live along small streams, in leaf litter
in forest, near the edges of seeps or bogs, and under cushion plants in open mountain meadows.
Persistence of moisture for a good part of the year is a desideratum.

Original distribution: A single site in Crater Lake National Park, Klamath Co.. OR. -

Current distribution: Uncertain; has not been . recollected recently. Occurrence in adjoining
portions of Umpqua and Winema National Forests, including areas considered for.protection of
the Northem Spotted Owl, is possible. : B s T

We have recently recollected this species at prhaps 3 sites, one.on the west side of Crater
Lake (Rogue River National Forest; and two in the northern portions of the UKL drainage. -

Threats: Uncertain; most of the area surrounding Crater Lake Naticnal Park have been fogged
and are currently being grazed, as are areas below the Park in Winema National Forest. Much. of
the area has been logged; and the moist, riparian areas seemingly preferred by this taxon are
often ditched or modified for agricutiure, . T : o

Criteria for inclusion: Local endemic; occurrence on public lands.

Recommended status: This species has no special status at present, although it was cited as.a
ROD species (ROD, 1994). ft was recommended as a listing candidale by Frest & Johannes
(1993c, 19954, d, 1896a}. At the least, it should be considered a sensitive species by the Forest
Service, BLM, National Park Service, and other land management .and wildlife agencies. Federal
and State (OR) listing as Threatened is appropriate for the reasons just cited, : :

References: Henderson (1929); Pilsbry (1946); Frest & Johannes (1993b, 1995a, d, 1996a);
Deixis collections, . 1995-1997, . Co : _ : S

Prophysaon coeruleum Cockerell, 1890  blue-gray tail-dropper .

Type locality: Olympia, Thurslo_n County; Washington; paratypes ANSP 63913.

Description: See Pilsbry (1948, p. 692, fig. 377b; p. 693, fig. 378) for best description and
illustration. Slug medium in size, to about 45 mm length; body blue to blue-gray: sole white; head
slightly lighter in color, tentacles slightly darker. Dorsal and mantie markings indistinct; no posterior
dorsal streak; mantle narrow, length almost 1/3 total body length; pneumostome small, anterior,
almost central. Dorsal furrows weak, numerous: longitudinal furows deep and numerous,

69

Ex. 277-US-406
Page 79 of 400



somewhat irregular; mantle and body finely granu(ate, dorsal constnchon usually not present
Mucus colorless, not exceptionally sticky. : o

Discussion: See also key to described Prophysaon species, Appendix A, key 10, of Frest &
Johannes {1998, ’in press). One unusual feature of this taxon and the Klamath !all-dropper {qv) is
that the Iongrludlnal furrows are much less obllque than " in most other Prophysaon glvlng ‘the
posterior dorsal portion of the body an almost flngerpnnl like parlern

Ecology: This'small taxon is found in relatively undlsturbed moist coniferous forest, from low to
middle elevations; but also ‘occurs “at higher elevations {to subalpine), there often in semi-
exposed areas such as rock piles. i 'is found occasnonally in rock talus al lower elevations.
Populations appear relatively sparse at any given site.- Most often found at ‘rather moist siies with
high land snail and slug diversity at middle to higher elevations. This taxon is quile uncommon
over most of ils range but seems more frequent in southWestem Oregon where rl is found ina
variety of forested habitats. '

Original distribution: Wllameﬂe River Valley, Oregon to Olympla Wash:ngton Benton,
Clackamas, and Muftnomah counties, Oregon; Thurston ‘and King counties, Washington. The
follow:ng [terature records are believed valid, although we have not necessarily examined the
specimens involved: : Pilsbry {1948; Washlngton Olympia, Thurston County, Seattle, King
County; Oregon: Portland, Mulinomah County; Lake Oswego {the town] Clackarnas Countyy;

Branson & Branson (1984: sites 59, 60, 63, 75, 76, 81). The species’ currently known range
extends from Josephine, -Jackson, and Douglas -counties ' (Rogue ‘and ‘Umpqua drarnages) and
Lane County {Willamette River valley}), Oregon to King County, Washlngton and should not be
stated as “Puget trough”, as done in J2 (1994, p. 352). Based on recent {1995) finds, there is a .
possibility that the range ‘of this ‘species may extend as far east as Upper Klamath Lake and
potentially along the easlem flank of the Cascades in Washmgton and Oregon

Current dlstrlbutlon Not found recenlly by Branson (1977, 1980) most of the prevuously
recorded sites are now in urban areas. Recent live sites collected by us are in Jefferson and Lewis
counties, Washinglon. We also have recent materal from Skamania County, Washington and
Jacksen, Josephine, and Douglas counties, Oregon and have examined specimens from Lane
County Oregon. For addifional recent records, see Applegarth {1995§ and comments prowded by
T. Burke. This taxon appears relatively common in socuthwestern Oregon but rare elsewhere. I!s
absence from immediately adjoining northwestern California is puzzling.

Not yet confirmed for the UKL drainage, where it is in part replaced by the Klamath tail-
dropper (g.v.). However, it is likely to occur in portions of the western part of the drainage.

Threats: Logging and agricuttural expansion in almost all of the known range: Iocally [Muitnomah _
and Clackamas counties, Oregon; King and Thurston counties, Washington], grazing and
urbanization, which has extirpated most historic sites.

Criteria for inclusion: Old growth and riparian associale; massive habitat loss.

Recommended status: Curmently, a ROD Survey and Manage specnes (HOD 1994). Should
minimally be considered Sensitive by Forest Service, BLM, and other appropriate federal and
state land management agencies; probably should be a ROD Riparian Reserve species as well,
Currently (ONHP, 1995) an Cregon Natural Heritage Program list 2 species {imperiled because of
rarity or because other factors demonstrably make it very vulnerable to extinction {extirpation),
typically with 6-20 occurrences); also a ROD faxon (ROD, 1994) Should probabl‘y be considered
Threatenéd Federally and in both Washington and Oregon, as suggested in Frest & Johannes
{1993b). - _
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References: Pilsbry {1948); Frest & Johannes (1993b); ROD (1994); Applegarth (1995); Deixis
collections, 1988-1997. T : . T R A

Prophysaon dubium Cockerell, 1890 papillose tail-dropper

Type locality: Olympia, Thurston County, Washington; hololype ANSP-109421.

Description: See Cockerell {1890) and Pilsbry (1948) for best descriptions and illustrations, Also

consult key to Prophysacon species, Appendix A, key 10. This smafl, compact taxon often has

dark pinkish-brown or purplish-brown groundcolor with irregular darkish (black) patches around
the moderately prominent tubercles, which cover both the mantle and upper iail surface. There is

no posterior dorsal streak; dorsal furrows weak, numerous; longitudinal furrows ‘deep, distinct,

relatively few, regular, sometimes thinly outlined wilth black pigment; mantle and body distinctiy

tuberculale;" dorsal constriction (abscission zone) usually “present. Mucus colorless, not

. exceptionally sticky. Younger specimens often have very dark groundcolor and appear nearly

-black and distinctly papillate in the field.

Discussion: A very distinctive taxon not readily confused with any other. Known for some time -
from western Washington and westem Oregon (Cascades crest to the Coast); but extended into
the eastem Cascades (T, Burke pers comm., 1995) and nonhern Calrfomla (Hoth & Pressley

1983) falriy recently : a

Ecology See last species. “Habnat includes a rockshde wrlh Ilghi brush cover and the edge of a
mouniain meadow within a few feet of astream.” (Roth, 1993, p. 26). Like P. caeruleum, this
species often occurs rather sparsely and is often found ‘in parlly open sites, such as forest "
openings or roads through relatively mature forest. i may not range as high into subalpine areas
as coeruleurn, but like the latter, can occur in rock piles. Most often found at sites with high tand
snail and slug diversity. Many sites are in mature forést with at least a minor deciducus component,
e.g., bigleaf or vine maple. Dense populations, such as seen with P, andersoni, vanatiae, or
folilatum, are almost unheard of with lhls faxan and with P. coeru!eum

Original distribution: Four sites in northem Oregon and southwestemn Washlngton Pierce and
Thurston counties, Washington; Hood River County, Oregon; Trlnny County, Calrfomla one s:te
in Trlnlty National- Foresl

Current dlstnbutlon Was not collected by Branson (1977, 1980), in Washington and Oregon
collected in Califomnia (Roth and Pressley, 1983}; recent sites collected by us are from' Jefferson,
Skamania, and Lewis counties, Washinglon, and Josephine, Jackson and Douglas counties,
Oregon; other recent sites collected by T. Burke in Lewis and Kitlitas counties, Washington. This
taxon appears to be rare through most of its range but rather more common in southwestern
Oregon. o

We have not yet found this taxon in the UKL drainage; but there is a high probability of
occurrence, as it has been conf:m\ed recent!y (1 997) from the upper pans of the Rogue and
Umpqua drainages. -

Criteria for inclusion: Old growth and riparian associate; occurrence on public lands.
Recommended status: Currently, a ROD Survey and Manage and Riparian Reserve species
(ROD, 1994). Should minimally be considered Sensitive by Forest Service, BLM, and other

appropriate federal and state land management agencies. Also presently (ONHP, 1995) an
Oregon Natural Heritage Program list 2 species (imperiled because of rarty or because other
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faclors demonstrably make it very vulnerable to extinction {extirpation), typically with 6-20
occurrences). On available evidence should. be. listed as Threatened Federally -and in -
Washington, Oregon, and California, as suggested previously by us (Frest & Johannes, 1993b).

References: Pilsbry (1948); Roth (1993); Frest & Johannes (1993b); ROD (19%4); Deixis
collections, 1991-1967.

Prophysaonn.sp.1 Klamath tail-dropper

Type Locélity:. None deéignated as yéi; uﬁd_eséri_bed s.pécie.s;,

Description: A medium-sized (to 4.0 cm) species of Praphysaon with evenly medium-gray body;
head, mantle, and tentacles unmarked, medium gray; sole slightly lighter gray; no posterior dorsal
streak; mantle narrow; length about % total body length; pneumostome small,. distinctly anterior;
dorsal furrows moderately strong, numerous; longitudinal furrows .weak, numerous; ‘mantie and -
body smooth; dorsal constriction present, posterior portion of body behind constriction about 1/3
total length. Mucus colorless, not exceptionally sticky. L I P T DS

Discussion: See key 1o Prophysaon species, APPENDIX A, key 10, Frest & Johannes (1998, -
in press}), for. further .comparisons.. This -taxon does not much resemble : other -described
Prophysaon species except for P. coeruleum. They share such features as elongate, nearly
longitudinally arranged dorsal furrows and very weak longitudinal fumows, giving the:posterior
dorsal body a fingerprint-like patlern when viewed from above (well illustrated in Pilsbry (1948, fig.
377b). This species is larger than P, coeruleum; has -a dark gray, rather than white, sole: 'and the
body is dark gray (and lacks blue and white pigment granules), rather than bluish.: Details of the -
anatomy and furrow pattern consistently differas well.. . ;.- .- . . . : S e
The range of this taxon abuis or interfingers with that of P, coeruleum inthe upper Rogue
and Umpqua drainages (eastemn Jackson and Douglas counties, Oregon};. so far, however, we - -
have not found instances of sympatric occumence. ; . TR : IR S SRR D

Ecology: Found in moist open areas (floodplains and spring margins) in Ponderosa pine forest.
This species is an annual taxon which occurs in Pinus ponderosa-Douglas fir forest openings of
two sorts: spring-fed meadows with abundant sedges and grasses, Aconjitum, bryophyles,
Spiranthes, Fyrola, Salix, Allium, Cornus stolonifera, and similar plants; -and along mountain
streams, also in open, grass- and sedge- covered, seepy areas. The sites vary quite considerably
in elevation; but one i a subalpine meadow. Land snail associates include Deroceras sp.,
Vespericola “sierranus”, and Pristiloma arcticum? crateris, as well‘as a variety of :small, more
widespread taxa. - : - :

Originai .distrib_u'lion: Crest and. east side of Oregon Cascades:.probably south .of Deschutes
National Forest bul including parts of Winema and Rogue River National Forest. L

Current distribution: We recently collected this taxon at two sites in the Upper Klamath Lake
drainage, one on mixed private-Winema National Forest fands on the northwestern side of Upper
Klamath Lake, and the second near the Winema National Forest-Crater Lake National Park border.
Both sites are in Klamath County, Oregon. Occurrence in Crater Lake National Park and vicinity is
quite likely, as associated species (e.g., Pristiioma arcticum? crateris) are known to be found
there. Collected in 1997 in eastern Jackson County, Oregon, al several locations, both on
Medford BLM and Rogue River National Forest lands. This species seems to replace Prophysaon
coeruleum in those portions of the Cascades and Upper Klamath Lake drainages it inhabits.
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Threats: Logging; grazing; construction of roads and maintenance of ski areas; development of
lakes or housing and resorts; spring and riparian development. One site is partly badly grazed; the
species was found in the areas not as badly grazed.

Criteria for inclusion: Ripanan associate; mature forest associate; occurrence on public lands;
habitat reduction and fragmentation; human impacts, past and projected, to whole of known
range.

Recommended status: Curmently has none. It should be considered a Sensitive species by the
Farest Service, BLM, and other land management and wildlife agencies. t should alsc be a ROD
Survey and Manage and Riparian Reserve taxon. State (Oregon) and federal status as
Endangered is likely justified, although further survey work would be helpful.

References: Deixis collections, 1995-1997.

Vespericola sierranus (Berry, 1921) Siskiyou hesperian -

Type locality: Two miles north of Weed, Siskiyou Co., CA; holotype Berry 5087, paratype ANSP
130455, . _ _ . C e L
Description: The best description and #lustrations al present are those of Pilsbry {1940). We
anticipate more thorough treatment sometime in the future by B. Roth. There is some possibility
that this species ‘is composite: in particular, the Upper Klamath Lake population has distinctive _
shell fealures. We have not yet had time to examine the anatomy of this form. e

Ecology: Spring seeps, deep leaf litter along stream banks, and under debris on ground (Roth,
1983). Moist valley, ravine, gorge, or talus sites are preferred, ie. low on a slope and near
permanent or persistent water, but not normally subject to regular or catastrophic flooding.
Persistence of moisture is a desideratum, and this species may occur in areas with running water
or alongside sireams and spring pools. It has been found on such plants ' as Rorippa, in
association with other Vespericola species, Prophysaon, Oxyloma, and Deroceras. A strong
notophile.

Original distribution: Broadly scattered sites in the following counties: OR, Jackson, Klamath;
CA, Siskiyou, Plumas, Nevada, Placer, El Dorado (Roth, 1993). - :

Current distribution: Cited by Roth (1983) from about 17 localities. Among other areas, there are
sites in Shasta and Trnity Nationa! Forest. Other localities apparently with this species are in
Rogue River National Forest and on' BLM Jands (Medford District). Recentiy {(1994-1997), a total of
4 sites were found in Kiamath Co., OR (northern part of the Upper Klamath Lake drainage). .
Taxonomic status of material from this disjunct site needs further investigation. S

Criteria for inclusion: Old growth and riparian associate; occurrence on public lands.

Recommended status: This species has no special status at present, although it was included as
Sensitive in our previous yeardy report (Frest & Johannes, 1996a). It should be considered a
sensitive species by the Forest Service, BLM, and other land management and wildiife agencies.
Federal listing as Threatened is appropriate for the reasons just cited. Nole exiensive recent
searches by Roth, Miller, and Frest & Johannes (summarized in Roth (1993) and Frest &
Johannes (1995a, d)). It was recommended for listing by Frest & Johannes (1993b, 18953, b).
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References: Pifsbry (1940); Roth (1972 1993) Fresl& Johannes (1993b 1994a, 1995a b, d};
Deixis collechons 1991 1997

WATCH LIST

Under this headlng are dlscussed taxa whrch are known or have been reponed to accur in
the intefior Columbia Basin; are known to have lost much of thelr range and are regarded as
sensitive species, i.e. especially associated with mature, refatively undisturbed forests; riparian
areas; springs; and/or some combination of specialized or esp'eoially impaot:ed: habitat. However.
these taxa may have had a comparatively broad range originally; or may be species which currently
known or thought to be common outside the area of assessment -elsewhere in the US or in
adjacent countries. These taxa are not regarded as in imminent danger of extinction without
protection .currently (afthough this may change rapidly, depending - upon “the manager_nent
strategy adapted for public lands, and upon the effectiveness of its implementation). | .

These taxa should . be regarded as sensitive by land management and wil'dlﬁe planners o
ard their status’ should be carefully and penod:cally rewewed Complacency in regard to therr_

statlus and needs is not suggested.

FRESHWATER BIVALVES .

Gonidea angulata {Lea, 1838) .- westermn ridgemussel

Type locality: “Lewis's River” [Snake River], idaho;rypes not seen.

Description: See Burch (1 873, 1975b) for best short description and |Iluslral|on This taxon.is -
very distinctive.

Ecology: Found mosﬂy in creeks and rivers of al SIzes rarety in lakes or reservoirs unless wrlh
substantial flow. This amniphile, filter-feeding taxon can live on fimm mud substrate as well as on
more coarse malerials (which are more typical). More pollution-tolerant than some unionids; but
still absent from highly poliuted areas and places with unstable or very soft substrate. The host fish
for the gloch:dla of this species is (are?) unknown. . : :
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Originat distribution: “Southern British Columbia to southern California, eastward to southern
tdaho and northern Nevada” (Taylor, 1981). It shoufd be noted that the species: had a limited
distribution W, of the Cascades, particularly in WA and OR, where most sites N. of SW OR are °
doubtful,

Current dlstrlbutlon Uncertain. Known to be extirpated from many of the otd sites, mcludlng
much of the Snake system; but still common in some areas. Still occurs sporadically in some ‘major
tribiraries to the Columbia and Snake, such as the Okanogan River (WA) and Clearwater ‘River,
Helis Canyon, and middle Snake River (ID). Formerly in Little Granite Reservoir (Frest & Johannes,
1992c); but this population is believed to have been extirpated by the 1993 drawdown.-

In the UKL drainage, we recognize 4 sites cumently. The best of these is in the Iower
Williamson River. Other sites are in the Lost River system ' : : '

Threats: Extensive diversion of CA rivers for irrigation, hydroelectnc and water supply projects
has much reduced the CA range of this species. This species can tolerate some waler pollution;
but not heavy nutrient enhancement or similar problems. : For ‘some recent records see’ Taylor
(1981), Frest & Johannes (1991a, 1992b, ¢, 1993b, 1994a, 19953, b, d). '

Much of the middle Snake River in ID is rapidly becoming eutropified, due to agncultural
runoff, fish farms, and urbanization along the river corridor. Much of the river is impounded behind _
a series of small dams; this is' also detrimental for cold-water species such as this taxon. The area -
has been declared water-quality limited by EPA and the State of Idaho. Fine sediment influx,
generally from the same causes, is also a major problem, A recent {1994) landslide impacted some
of the historic sites. For some recent ID snes for this specles see references under Frest &
Johannes (in part).

-In the lower Columbia River region threats lnciude lmpoundments contrnued sﬂtatron and B
other impacts on the ' few remaining ‘siles “with "habitat characteristics approximating ~pre-
impoundment conditions on the lower Columbia. Harbor -and “channel “improvements” in the
vicinity of Portland, The Dalles and John Day Dam nutrient enrlchment of the !ower Cotumbla due
to agricultural run-off. :

This taxon is dechnlng in terms of area DCCUpied and number of sites and individuals.
Note that the fate of the flsh larval host(s) also Ilmns and determlnes the dlstrlbutton of thls
spec:es

Crlterla for inclusion: Regional endemic; loss of hlstonc sites; human modrflcatlon throughout _
range; concentration of human actlwtues within preferred habnat occurrence on publsc owned or
regulated lands.

Recommended status: We do not recommend Federal or State (WA OR, 1D} listing as this ‘point,
although the species minimally should be considered sensitive by the BLM, Forest Service, and
other appropnate land management and wﬂdlrfe agencnes More survey work needs to be done on
this species, particularly i in OR. - :

References:. Burch (1973 1975b) Taylor (1981) Frest &Johannes {1991a 1992b c, 1994a
1995a, b, d, 1996a}; Deixis collections, 1987-1997.

Margaritifera falcata (Gould, 1850) western pearishell

Type locality: “Puget Sound, Oregon” {sic: now Washlngton] holotype USNM 5893, accordlng
to Johnson (1964).
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Description: For best short description and illustration see Burch (1973, 1975b). The generally -
purple nacre. and hermaphroditic - condition. are distinctive - as “compared .to - Margaritifera
margaritifera, the most closely related species. See also discussion.in Taylor (1988b). '

Ecology: Primarily an amniphile species; medium-sized streams are preferable, although
sometimes found.in sireams considerably narrower than 1 m (contra Clarke, .1981); ‘rarely, in lakes
with stream-like conditions. Generally in fast, clear, very cold areas with coarse substrate. - in
undisturbed streams, -this species may cover the bottomn. ‘Host fish -forthe glochidia include: -
Chinook salmon, rainbow trout, brown troun, brook trout, specked dace, Lahontan redside, and
Tahoe sucker (Clarke, 1981). .= - . ... s i ST R RS s

Original d.istrib'u-tioh: “Southern Alaska to central -Cal'rforhié, eastward td-western ‘Montana,
western Wyoming, and northern Utah” (Taylor, 1981). -

Current distribution: Extinct in most of the Snake system (except for upper tributaries, including
the Blackfoot River-(ID} and some major creeks in ID and WY); extinct from many of the coastal -
streams, in which it was once ubiquitous. Status of interior populations needs further work; extinct
in the Okanogan River, e.g. many populations do not appear to have. reproduced for many years,
Popuialions persist locally in parts. of the Coeur.d'Alene .system, .including the Coeur d'Alene
River and St. Maries River. T O ST E T U SR TR
. -Inthe UKL drainage, we- have so far seen this taxon live at.only 3 sites. The best of these
is in the lower Williamson River. Two additional sites are in the.Sprague. - R T

Threats: Extensive diversion of rivers for irrigation, hydroelectric, ‘and water supply projects has
much reduced the WA, OR,.ID, and CA range of this species. This species is not as tolerant of
water pollution as. Gonidea - angulata and Anodonta . kennerly heavy nuirient enhancement, °
siltation, unstable substrate; or similar problems extirpate popufations. For some recent records,
see Taylor.(1981), and Frest & Johannes (1991a, 1992b, 1993e, 1994a, 1995b; d). S

Much of the middle Snake River in ID is rapidly becoming ewutropified, due to agricuttural
runofl, fish farms, and urbanization along the river comidor. Much of the river is impounded behind
a series of small dams; this is also. detrimental for cold-water species such as this taxon. The area
has been declared water-quality limited by EPA and the State of Idaho. Fine sediment influx,
generally from the same causes, is also a major problem. A recent (1994) landslide impacted some
of the historic sites. For some recent D sites for this species, see references under: Frest &
Johannes (in part). Conditions in the Snake are typical for many of the rivers in this species’ range.
We have seen nio live specimens from the mainstem Snake recently, i :

In the lower Columbia River region threats include impoundments: continued siltation and
other  impacts .on.the few remaining 'sites with habitat - characteristics approximating pre-
impoundment conditions: on the fower Columbia. Harbor and channel “improvemnents” in the
vicinity of The Dalles and John Day Dam; nutrient enrichment of the . lower Columbia due to
agricultural run-off. We have seen no live specimens from the mainstem Columbia recently. -

This taxon is declining, in terms of area occupied and number of sites and individuals.
Note that the fate. of the fish larval host(s) also limits and determines the distribution ‘of this
species. S

Criteria for inclusion: Regional endemic; loss of most historic sites; human modification of
habitat throughout the range; occurrence on public lands.

Recommended status: We do not recommend formal Federal or State (WA, CR,ID, MT, WY, NV,
& UT) listing at this point, atthough the species should be considered sensitive by the BLM,
Forest Service, National Park Service, and other land management, wildlife, and water regulatory
agencies. Further work needs to be done to document range changes. it should be noted,
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however, that populations showing repeated reproduction (at least several age classes) are now
the exception rather than the rule.

References: Burch (1973, 1975b); Taylor (1981);Frest & Johannes (1991a 1992b 1993e,
19944, 1995b, d, 1996a}; Deixis collections, 1987-1995.

EXTRALIMITAL SENSITIVE TAXA POSSIBLY IN THE PROJECT AREA
LAND SNAILS

Diséus_s_himeki cdckereﬂi Pilsbry, 1898 no common hame

Type locality: Saguache Co., CO; ANSP 73671 (Piisbry, 1948).

Description: See Pilsbry (1948) for description and discussion. See also Frest & Johannes
(1993d). . : :

Ecology: In Wyoming and South Dakota this spemes is found ina vanety of habnats ranglng from
streamside slope bases in rich pine and spruce forest to mountain meadows. Most sites are
relalively undisturbed, shaded, and perennially moist. : :

Original distribution: Rocky Mountain states, according to Pilsbry (194B). Two California sites
are doubtful, according to Roth (pers comm., 1994). Also reperted from “east side Upper Klamath .
Lake" by Baker;’ we have lhus far not seen thls lot. : . : :
Current Distribution: Sporadic in the Rocky Mountain states and provmces We have nol seen.it
in the Upper Klamath Lake area; but have not made strenuous efforts to locate it as yet. We did
not locate il in the Lower Salmon River drainage, Idaho, either (Fres! & Johannes, 1985¢).

Threats: Graznng and Iogg:ng in the Rockles also dlsturbance ar destrucllon of riparan
vegetation and of springs and seeps, partly for agriculiural purposes.

Criteria for inclusion: This subspemes was unul recentiy (USFwS, 1994) a federal c2
candidate. Status of the nominate form needs 1o be investigated more thoroughly, as noted by
Frest & Johannes (1993d). The species is rare in South Dakota.

Racommended status: None at présent; requires furfher investigation.

References: Pilsbry (1948); Frest & Johannes (1993d, 1995a, d, 1996a).
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FRESHWATER SNAILS

Fluminicola modoci Hannibal, 1912. . Modoc pebblésn‘aif

Type locality: Fletcher Spring, near SW end of Goose Lake, Modoc Co., CA. The figured type
may be the specimen illustrated as Amnicola micrococcus in Hannibat in Keep (1911 [1910]); this
may be the specimen (former SU 5777, now in CAS) designated ‘as type by Taylor'and ‘Smith
(1971); other material (paratypes) CAS 60798, 60799, 65545. The specimen illustrated by
Hannibal (1912) as this species appears to be the same one illustrated as Paludestrina longinqua
in Hannibal (1911).

Description: See Hershler & Frest (1996) for comprehensive discussion and illustration. Taylor
(1966b, 1985) regarded this species as a synonym of Fluminicola turbiniformis: with
comprehensive revision of the named Fluminicola species, this is not tenable. Problems remain
with this taxon, in that the description and some of the type Iot indicate a tall conical species,
probably a Pyrgulopsis. The Fletcher Spring lot may contain two species of Fluminicola, the other
of which is certainly undescribed: The revision by Hershler & Frest (1996) for the time being
accepts this taxon as a valid species of Fluminicola with a small, moderately tall-low conical
decollate spire, somewhat as in the specimen regarded by Taylor & Smith (1971} as the holotype.
This s by no means certain, although such a taxon does indeed exist; and the Taylor & Smith
specimen may not be the holotype.

Ecology: Found in medium-large springs; a crenocole. Sites with this species have slow-swifl
flow; clear, very cold water; and common Rorippa and Mimulus. Substrate varies from sand and
mud to basalt cobble and boulder, with most specimens occurring ‘in areas with coarse substrate,
Other small Fluminicola species, Pyrgulopsis; Physella; and sphaeriids co-occur, although this
species is the usual dominant, R o

Original distribution: Kriown with certainty only from springs on the W. side of Goose Lake,
Modoc Co., CA. The species is included here because Goose Lake and its associated drainages
extend into Lake Co., OR. We have recently collected small Fluminicola spp. there, which may
represent this or other taxa. Such taxa have been known to occur in the OR poertion of the
drainage since the 1970s (D. W. Taylor, unpubl). co ' T Cor '

Current distribution: Currently (Hershler & Frest, 1996) known to persist only in a few springs on
the SW end of Goose Lake. Some of the springs in this area are on Modoc or Fremont National
Forest lands, : ' e ' L ' K

Threats: Springs in this area are heavily grazed, including the type locality. Many mapped springs
are now dry, due to grazing, diversion, and capping for stock and domestic usage. Others have

become heavily eutropified, due to integration into irrigation systems.

Criteria for inclusion: Very local endemic; occurrence on public lands; loss of populations and
threats to the specialized habitat of this species. ' ' o

Recommended status: This species has no special status at present. Minimally, it should be
considered a sensitive species by the Forest Service, BLM, and other appropriate land
management and wildlife agencies. We recommend listing as Endangered Federally and in CA
(and possibly in OR as well}, as we did in Frest & Johannes, 1995a, b). We are currently doing a
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comprehensive survey of this drainage (Frest & Johannes, 1993e, 1994, 1995b, 1996a); much
of NE CA has recently been sutveyed for springsnails by R. Hershler et al. (1990-1994).

References: Hanniba! (1911, 1912); Taylor & Smith {1971);Frest & Johannes (1995a, b, 1996a);
Hershler & Frest (1996); Deixis collections, 1993-1995. '
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amnicole (n.)
amniphile (n.)

aufwuchs (n.)

calciphile (n.)

crenocole {n.)
crenophile (n.)
detritivore (n.)
edaphic (adj.)
epigean (adj.)

epiphyte (n.)

epibiont (n.)

eucrenic (adj.)
eurytopic (adj.)
insolation (n.)
iteroparous (adj,)
limnetic (adj.)
limnocole (n.)
limnocrene (n.)
limnophile (n.)

nasmode (n.)

GLOSSARY

organism living only in or preferring stream environments: streamn dweller.
preferring stream environments.; amniphilic is the adjective.

the organic coating on stones or other underwater surfaces in permanent
water bodies; consists of diatoms, protozoans, small algal epiphytes: fungi;
and bactena. The major food resource for lthophile taxa, and for perilithon and
periphyton feeders (q.v.).

a species requiring relatively large amounts of free calcium ions for its shell or
for other physiology- or metabotism-related reasons; used here for cerain land
snail and slug species; there are calciphile plants as well.

organism living only in spring environments; spring dweller,

preferring spring environmerits; crenophilic is the adjective.

aqueous taxon feeding on organic particles in sediment.

pertaining to soil conditions, such as composition, pH, zone, efc.

pertaining to surface, as opposed 1o underground, waters.

(small) organism living attached to a ({larger) substrate parlicle or other
organism; epiphytic is the adjective,

organism {plant or animal} living attached to another organism or substrate
particle

well-watered; having numerous springs.

of or pertaining to an organism with broad habitat tolerances.

the amount of suniight striking the ground.

capable of reproducing more than once during a lifetime

of or pertaining to lakes; living in lakes.

organism restricted 1o or preferring lake environments: lake dweller.
spring pool, with or without outlet; generally used for rather large pools.
preferting lake environments; limnophilic is the adjective.

spring complex; spring family; area with a number of nearby springs originating
from the same source.
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nasmodic (adj.) having large numbers of springs.

notophile (n.) a species tolerant of or requiring very moist conditions for at least part of its life,
such as occur alongside permanent streams, seeps or springs; used here for
certain land snail and stug species. The adjective is notophilic.

pelophile {n.) preferring muddy environments; pelophilic is the adjective.

perilithon (n.) those organisms growing on stones; usually refers to the smaller (near to
: '~ microscopic, and consisting of just one or a few cells per individua)) and
inconspicuous epiphytic algae, diatoms, prolozoans, bacteria and fungi, rather

than to larger organisms or plants; aufwuchs, in pan. :

periphyton (n.) _ those ‘organisms growing on submerged stems and other parls of aquatic
macrophytes; usually refers to the smaller (near to microscopic, and consisting
of just one or afew cells per individual) and inconspicuous epiphytic algae,
diatoms, protozoans, bacteria and fungi, rather than to larger organisms or
plants; aufwuchs, in par.

phreatic (adj.) of or pertaining to groundwater crevices; living in underground waters.

regolith (n.) the parent rock from which the soil in an area '5. derived; or that lithology most
influencing edaphic conditions. .~ - o : : :

semelparous (adj.) reproducing only once in a lifetime.

stenotherm (n.) organism having narrow temperature tolerances.

stenotopic (ad;.) of or pertaining to an organism having narrow habitat tolerances.

thermicole (n.) organism living only in or preferring warm spring environments.

thermiphile (n.) preferring warm spring environments; thermiphilic is the adjeclive.
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FIGURE 1.
MAP OF SURVEY AREA.

Map of the Upper Klamath drainage in Oregon. Inset shows Iocation of survey area. Upper
Klamath drainage basin boundary indicated by dotted border. Sites with moilusks shown
as numbered black dots; numbered black squares are sites with no mollusk fauna. Site
numbers refer to APPENDIX A (locality descrlptlons) and APPENDIX B (site maps).
Dots sometimes represent more than one site.

Major permanent drainages labeled. Left border of map is the Jackson-Klamath Co.

border. Larger permanent water bodies indicated by dot shading; Iarger marshes also
shown by standard pattern.
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- FIGURE 2. |
DETAILED MAP OF LINK RIVER AREA.

Map of the Link River and immediately adjacent parts of Upper Klamath Lake and Lake
Ewauna, Watered areas shown by irregular stipple. Sites with moliusks shown as
numbered black dots. Site numbers refer to APPENDIX A (locality descriptions); for
discussion, see text. Dots generally represent one site. For discussion of individual taxa,
see SENSITIVE SPECIES; for distribution, see following maps (Figures 3-10)
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FIGURE 3.
DISTRIBUTION OF FLUMINICOLA N. SP. 1 IN LINK RIVER AREA.

Areas with this small freshwater snail shown as irregular stipple in normally watered
areas (see Figure 2). Note limitation to part of area above Link River Dam and small

area at Link River terminus. For distribution in whole of the Upper Klamath Lake
drainage, see APPENDIX D, page D2. :
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Fluminicola n. sp. 1
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FIGURE 4.
DISTRIBUTION OF JUGA (OREOBASIS) “NIGRINA” FREST &
JOHANNES, 1995B, IN LINK RIVER AREA.

Areas with this large freshwater snail shown as black dots. Note limitation to a few
springs on the southwestern side of the Link River above Keno Canal outfall. Far
distribution in whole of the Upper Kiamath Lake drainage, see APPENDIX D, page D7.
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Juga (Oreobasis) “nigrina” Frest & Johannes, 1995b
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FIGURE 5. |
DISTRIBUTION OF LANX KLAMATHENSIS HANNIBAL, 1912 IN
LINK RIVER AREA.

Areas with this large freshwater limpet shown as irregular stipple in normally watered
areas (see Figure 2). Note limitation to small areas above Keno Canal outfall and at

Link River terminus. For distribution in whole of the Upper Klamath Lake drainage, see
APPENDIX D, page D8.
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Lanx klamathensis Hannibal, 1912
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FIGURE 6. T
DISTRIBUTION OF LYOGYRUS N. SP. 3 IN LINK RIVER AREA.

Areas with this very small snaii shown as irregular stipple in normally watered areas
{see Figure 2). Note limitation to small areas above Keno Canal outfall and at Link

River terminus. For distribution in whole of the Upper Klamath Lake drainage, see
APPENDIX D, page DsS.
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Lyogyrus n. sp. 3
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FIGURE 7. '
DISTRIBUTION OF PYRGULOPSIS ARCHIMEDIS BEHFIY 1947 IN
LINK RIVER AREA.

Areas with this small snail shown as irregular stipple in normally watered areas (see
Figure 2). Note limitation to small areas above Kenc Canal outfall and at Link River

terminus. For distribution in whole of the Upper Klamath Lake dramage see APPENDIX
D, page D10

F13

Ex. 277-US-406
Page 117 of 400



Pyrgulopsis archimedis Berry, 1947

F14

Ex. 277-US-406
Page 118 of 400



FIGURE 8.
DISTRIBUTION OF PYRGULOPSIS N. SP. 1 IN LINK RIVER
AREA. '

Areas with this small-very small snail shown as black dots and as irregular stipple in
normally watered areas (see Figure 2), Note iimitation to a few springs and very small
river area above Keno Canal outfall on the southwestern side of the Link River. For
distribution in whole of the Upper Klamath Lake drainage, see APPENDIX D, page D10.
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Pyrgulopsis n. sp. 1
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FIGURE 9.
DISTRIBUTION OF VORTICIFEX EFFUSUS DALL! (BAKER, 1945)
IN LINK RIVER AREA.

Areas with this medium-sized freshwater snail shown as irregular stipple in normally
watered areas (see Figure 2). This taxon occurs only in a small area above Link River
Dam and in small areas above Keno Canal outfall and at Link River terminus. For
distribution in whole of the Upper Klamath Lake drainage, see APPENDIX D, page D11.
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Vorticifex effusus dalli (Baker, 1945)
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FIGURE 10. '
DISTRIBUTION OF VORTICIFEX KLAMATHENSIS KLAMATHENSIS
(BAKER, 1945) IN LINK RIVER AREA.

Areas with this medium-sized freshwater snail shown as irregular stipple in normally
watered areas (see Figure 2). This taxon occurs in a fairly broad area above Link
River Dam and in small areas above Keno Canal outfall and at Link River terminus. For
distribution in whole of the Upper Klamath Lake drainage, see APPENDIX D, page D13.
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Vorticifex kiamathensis klamathensis (Baker, 1945)
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FIGURE 11.
DETAILED MAP OF HAGELSTEIN PARK (BARKLEY SPRINGS)
AREA.

Map of Hagelstein Park and immediately adjacent parts of Upper Klamath Lake, including
Barclay Spring, south channel, and west channel. Watered areas shown by . irregular
stipple. Sites with mollusks shown as numbered black areas of varying size. Site
numbers refer to APPENDIX A (locality descrlphons) for discussion, see text. Fach
area generally represents one site. For discussion of individual taxa, see SENSITIVE
SPECIES; for distribution, see foliowmg maps (Figures 12-23), :
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FIGURE 12.
DISTRIBUTION OF FLUMINICOLA N. SP. 1 IN HAGELSTEIN
: PARK AREA. L

Areas with this medium-sized freshwater snail shown as irregular stipple in normally
watered areas (see Figure 11). This taxon occurs in a limited area in the north part of
the west channel and in a small area of adjoining Upper Klamath Lake. For distribution
in whole of the Upper Klamath Lake drainage, see APPENDIX D, page D2.
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Fluminicola n. sp. 1
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FIGURE 13.
DISTRIBUTION OF FLUMINICOLA N. SP. 27 IN HAGELSTEIN
PARK AREA.

Areas with this small freshwater snail shown as irregular stipple in normally watered
areas (see Figure 11). This taxon occurs generally in the springs area, south channel,
and much of the west channel. Note limited overlap with Fluminicola n. sp. 1 (Figure
12) and absence of this spring form from adjoining Upper Klamath Lake. For
distribution in whole of the Upper Klamath Lake drainage, see APPENDIX D, page D2.

F25

Ex. 277-US-406
Page 129 of 400



sp. 27

inicola n.

Flum

F26

Ex. 277-US-406
Page 130 of 400



FIGURE 14.
DISTRIBUTION CF HELISOMA (CARINIFEX) NEWBERRYI
NEWBERRY! (LEA, 1858) IN HAGELSTEIN PARK AREA.

Areas with this large freshwater snail shown as irregular stipple in normally watered
areas {see Figure 11). This taxon occurs generally in the springs area (except on
rocky substrate), south channel, and the lower part of the west channel. Note absence of
this form from adjoining Upper Klamath Lake. For distribution in whole of the Upper
Kiamath Lake drainage, see APPENDIX D, page D6.

F27

Ex. 277-US-406
Page 131 of 400



Helisoma (Carinifex) newberryi newberryi (Lea, 1858)
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FIGURE 15.
DISTRIBUTION OF LANX KLAMATHENSIS HANNIBAL, 1912 1IN
HAGELSTEIN PARK AREA.

Areas with this large freshwater limpet shown as irregular stippie in normally watered
areas (see Figure 11). This taxon occurs in limited areas of the north spring run and
Barclay Spring run on rocky substrate. Note absence from south channel, west channel,
and adjoining Upper Kiamath Lake. For distribution in whole of the Upper Klamath Lake
drainage, see APPENDIX D, page D8. :
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Lanx klamathensis Hannibal, 1912
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FIGURE 16.
DISTRIBUTION OF LYOGYRUS N. SP. 4 IN HAGELSTEIN PARK
AREA.

Areas with this very small snail shown as irregular stipple in normally watered areas
(see Figure 11). This taxon occurs in limited areas of the north spring and Barclay
Spring runs near their sources, on rocky substrate. Note absence from. much of spring
run area, channels, and adjoining Upper Klamath Lake. For distribution in who!e of the
Upper Klamath Lake drainage, see APPENDIX D, page Do.
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sp. 4

Lyogyrus n.
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FIGURE 17.
DISTRIBUTION OF PYRGULOPSIS ARCHIMEDIS BERRY 1947 IN
HAGELSTEIN PARK AREA.

Areas with this small snail shown as irregular stipple in normally watered areas (see
Figure 11). This taxon occurs in limited areas of the north portion of the west channel

and in a small area of adjoining Upper Klamath Lake. For distribution .in whole of the
Upper Klamath Lake drainage, see APPENDIX D, page D10.
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Pyrgulopsis archimedis Berry, 1947
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FIGURE 18.
DISTRIBUTION OF VORTICIFEX KLAMATHENSIS KLAMATHENSIS
(BAKER, 1945) IN HAGELSTEIN PARK AREA.

Areas with this medium-sized snail shown as irregular stipple in normally watered
areas (see Figure 11). This taxon occurs in limited areas of the north half of the west
channef and in a small area of adjoining Upper Klamath Lake. For d|str|but|on in whole
of the Upper Klamath Lake drainage, see APPENDIX D, page D13, :
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Vorticifex klamathensis klamathensis (Baker, 1945)
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FIGURE 19.
- DISTRIBUTION OF VORTICIFEX KLAMATHENSIS SINITSINI
(BAKER, 1945) IN HAGELSTEIN PARK AREA.

Areas with this medium-sized snail shown as irreguiar stipple in normally watered
areas (see Figure 11). This taxon occurs in all but the lowest water quality .areas in
the north springs and in jess muddy areas of the south channel. Note absence from the
west channel and adjoining Upper Klamath Lake. For distribution in whole of the Upper
Klamath Lake drainage, see APPENDIX D, page D13.
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Vorticifex klamathensis sinitsini (Baker, 1945)
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FIGURE 20.
DISTRIBUTION OF ANODONTA OREGONENSIS LEA, 1838 IN
HAGELSTEIN PARK AREA.

Areas with this large freshwater mussel taxon shown as irregular stipple in normally
watered areas (see Figure 11). This taxon occurs in only a small portion of the
northernmost west channel, an area with swift flow and strong spring influence. Note
absence from most of the west channel; adjoining Upper Klamath Lake; and the springs
areas and their runs. For distribution in whale of the Upper Klamath Lake drafnage, see
APPENDIX D, page D14.
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Anodonta oregonensis Lea, 1838
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FIGURE 21.
DISTRIBUTION OF PISIDIUM (CYCLOCALYX) N.SP.1 IN
HAGELSTEIN PARK AREA.

Areas with this small fingernail clam shown as irregular stipple in normally watered
areas (see Figure 11). This taxon occurs only in a small portion of the northernmost
west channel, an area with swift flow and strong spring influence. Note absence from
most of the west channel; adjoining Upper Klamath Lake; and the springs areas and their
runs, For distribution in whole of the Upper Klamath Lake drainage, see APPENDIX D,
page D15.
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Pisidium (Cyclocalyx) n. sp. 1
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FIGURE 22.
DISTRIBUTION OF PISIDIUM (CYCLOCALYX) ULTRAMONTANUM
PRIME, 1865 IN HAGELSTEIN PARK AREA.

Areas with this small fingernail clam shown as irregular stipple in nermally watered
areas (see Figure 11). This taxon occurs only in a small portion of the northernmost
west channel, an area with swift flow and strong spring influence. Note absence from
most of the west channel; adjoining Upper Klamath Lake; and the springs areas and their

runs. For distribution in whole of the Upper Klamath Lake drainage, see APPENDIX D,
page D16,
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Pisidium (Cyclocalyx) ultramontanum Prime, 1865
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FIGURE 23. :
DISTRIBUTION OF PISIDIUM (PISIDIUM) IDAHOENSE ROPER,
1890 IN THE HAGELSTEIN PARK AREA.

Areas with this small fingernail ciam shown as irregular stipple in normally watered
areas (see Figure 11)}. This taxon occurs in areas with relatively soft substrate but
good water quality and some spring influence. Note absence from parts of the west and
south channels; adjoining Upper Klamath Lake: and spring source areas. For distribution
in whole of the Upper Klamath Lake drainage, see APPENDIX D, page [17. '
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Pisidium (Pisidium) idahoense Roper, 1890
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TABLE 1. FRESHWATER MOLLUSKS OF THE UPPER KLAMATH DRAINAGE.

Valvata humeralis Say, 1829

perennial water bodies, rivers

Juga (Oreobasis) nigrina (Lea, 1856)

smaller perennial stréams, springs

Juga (Oreobasis} "nigrina" Frest & Johannes, 1995k

large springs and larger straams

Pyrgulopsis archimedis Berry, 1947

spring-infivenced area in large lake

large spnngs and spring-fed creeks, lakes

Pyrgulopsis n. sp. 1 Frest & Johannes, 1995a fe, 1%
Pyrgulopsis n. sp. 2 Frest & Johannes, 1995a “

large and small springs

Lyogyrus n. sp. 3 Frest & Johannes, 1995a

large spring-fed {akes or rvers

Lyogyrus n. sp. 4 Frest & Johannes, 1995a

large spfing-fed lake

Lyogyris n. sp. 5 Frest & Johannes, 1995a

large springs or spring-fed streams

Fluminicofa n. sp. 1 Frest & Johannes, 1995a

spring-influenced rivers, Iarge spnngs

Fluminjcola n. sp. 2 Frest & Johannes, 1995a

small springs

Flumninicola n. sp. 3 Frest & Johannes, 1995a

spring sources or small spnngs

Fluminicola n. sp. 7 Frest & Johannes, 1995a

jarger springs

Fluminicola n. sp. 8 Fresl & Johannes, 1995a

larger springs

Fiuminicola n. sp. 9 Frest & Johannes, 1995a

small ‘springs

Fluminicola n. sp. 16 Frest & Johannes, 1995a

small-springs and spnng -fed streams

Fluminicola n, sp. 27 Frest & Johannes, 1996a

large :springs, spring-influenced streams

Fluminicola n. sp. 28 Frest & Johannes, 1996a

spring-fed creek

Fluminicola n. sp. 29 Frest & Johannes, 1996a

springs

Fluminicola n. sp. 30 Frest & Johannes, 1596a

springs

Fluminicola n. sp. 31 Frest & Johannes, 1996a

springs and spnng-fed creaeks or rivers

Fluminicola n. sp. 42 Frest & Johannes, 1998

springs and spring-fed creeks

*Radix auricularia (Linnagus, -1758)

widespread, cften w/ abundant macrophytes

Lymnaea stagnalis appressa'Say, 1821

lakes, ponds, siow streams

Slagnicola (Hinkleyia) caperata (Say, 1829)

small water bodies seasonally dry

Stagnicala_(Hinkieyia) montanensis (Baker, 1913)

small flowing water bodies, seasonally dry

Stagnicola {Slagnicola) elodes Say, 1821)

water bodiss and slow streams

Fossana (Bakerilymnaea) bulimoides (Lea, 1841)

seeps and small streams

Fossana (Fossaria) modiceila (Say, 1825)

shallow water, amphibious along stream edges

Fossaria (Fossaria) parva {Lea, 1841)

amphibious around small water bodies

“Psuedosuccinea columella (Say, 1817)

almost ubiquitous in warmer waters

Lanx alta (Tryon, 1865)

large-medium rivers, ? large spring pools

Lanx kiamathensis Hannibal, 1912

large spring-fed takes, farge spring pools

Gyraulus (Armiger) crista (Linnaeus, 1758)

permanent ponds, lakes

Gyraulus (Torguis) parvus (Say, 1816)

almost ubiquitous

Helisoma (Carinifex) newberryi newberryi (Lea, 1858)

spring-influenced lakes, rivers, & creeks

Planorbella {Pierosoma) subcrenata (Carpenler, 1857)

slow streams, water bodies al high elevations

Planorbella_(Pierosoma) tenuis (Dunker, 1850)

slow streams, water bodiies

Vonicifex_effusus dalli (Baker, 1945)

well-oxygenated lakes, springs, streams

Vorticifex_el{usus diagonalis {Henderson 1929)

well-oxygenated lakes, springs, streams

Voriicifex effusus effusus (Lea, 1856)

weli-oxygenated lakes, springs, streams

Vorticifex_klamathensis klamathensis (Baker, 1945)

well-oxygenated lakes, springs, streams

Vorticifex kiamathensis sinitsini (Baker, 1945}

larger springs and their outflows

Menetus (Menetus) callioglyptus (Vanatta, 1895)

lakes and streams

Promenetus exacuous exacuous (Say, 1821)

perennial seeps, small springs, & ponds

Promenetus umbilicatellus (Cockersll, 1887)

seasonal ponds, ditches, marshes

Ferrissia_rivularis (Say, 1817)

almost_ubiguitous in well-oxygenated water

Physa (Physa) skinneri Taylor, 1954

Moslly in marshes, ponds

Physella (Physella} gyrina (Say, 1821)

almost ubiquitous

Physella_{Physella) lordi (Baird, 1842)

Western US, especially coastal-Cascades

Physella (Costatella) virgata (Gould, 1855)

oligotrophic habitats
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TABLE 1. FRESHWATER MOLLUSKS OF THE UPPER KLAMATH DRAINAGE. (cont)

Anodonta californiensis Lea, 1852 - - s lakes, rivers

Anodonta_oregonensis Lea, 1838 ’ .| lakes, rivers

Anodonta wahlametensis Lea, 1838 : lakes, larger rivers

Gonidea angulata (Lea, 1838) - - | large creeks, rivers, rarely lakes
Margaritifera falcata {Gould, 1850) ) 'f rivers, large creeks - -
*Corbicula fluminea (Miller, 1774} artificial or disturbed water bodies, streams
Sphaerium occidentale (Lewis, 1856) : swamps, areas which may dry part of the year
Sphaerium patelfa (Gould, 1850) . . perennial fakes and streams - -
Sphaerium striatinum {Lamarck, 1818) creeks, Tivers, lakes B
Muscuiium raymondi {Cooper, 1880} : perennial water bodias

Musculium securis (Prime, 1852) fluctating ‘perennial water bodies
Pisidium (Pisidium) idahoense Roper, 1890 large cold -springs -

Pisidium (Cyclocalyx) casertanum (Poli, 1791) - | seasonal and perennial water bodies
Pisidium (Cyclocalyx) compressum Prime, 1852 perennial creeks and rivers

Pisidium ({Cyclocalyx) contorfum Prime, 1854 . perennial lakes and ponds = -
Pisidium (Cyclocalyx) pauperculum Sterki, 1896 perennial rivers, large spring-ted craeeks
Pisidium (C.) ultramontanum Prime, 1865 . .- spring-fed lakes and large streams
Pisidium (C.) n. sp. 1 Frest & Johannes ,1995a ) spring-fed lakes and large streams
Pisidium (Cyclocalyx) variabile Prime, 1852 perennial streams - ]

Pisidium (Cyclocalyx) ventricosum Prime, 1851 seasonally fiuctuating water bodies
Pisidium (Neopisidium) insigne Gabb, 1868 perennial seeps, small springs

Pisidium (Neopisidium) punctatum Sterki, 1895 low-gradient rivers, large spring runs

"= introduced species

T2
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TABLE 2. STATUS OF UPPER KLAMATH MOLLUSKS.

Pyrgulopsis archimedis Berry, 1947 Sp, E - S E -
Pyrgulopsis n. sp. 1 Frest & Johannes, 1985a Sp, E - S E- -
Pyrgulopsis n. sp. 2 Frest & Johannes, 1995a - - S E -
Lyogyrus n. sp. 3 Frest & Johannes, 1995a Sp, E - S, E -
Lyogyrus n. sp. 4 Frest & Johannes, 1995a Sp, E - S E -
Lyaéyrus n. sp. 5 Frest & Johannes, 1995a Sp, E - S, E -
Fluminicofa n. sp. 1 Frest & Johannes, 1995a Sp, E yes 5 E -
Fluminicola n. sp. 2 Frest & Johannes, 1995a Sp, E yes S E -
Flurninicola n. sp, 3 Frest & Johannes, 1995a Sp, E yes S, E -
Flumninicola n. sp. 7 Frest & Johannes, 1995a - - S, T -
Fluminicola n. sp. B Frest & Johannes, 1995z - - S, E -
Fluminicola n. sp. 9 Frest & Johannes, 1995a - - S, E -
Stagnicola (Hinkleyia) montanensis (Baker, 1913) - - W -
Lanx alta (Tryon, 1865) Sp, T - S E -
Lanx klamathensis Hannibal, 1912 Sp, E - S, E -
Helisoma (Carinifex) newberryi newberryi (Lea, 1858) Sp, E - S, E -
Vorticifex effusus dalli (Baker, 1945) - - 5. E -
Vorticifex effusus diagonalis (Henderson, 1929) - - S E -
Vorticifex klamathensis klamathensis (Baker, 1945) Sp, E - S E -
Vorticifex klamathensis sinitsini (Baker, 1945) Sp, E yes S, E -

Discus shimeki cockerslli (Pilsbry, 1898) - - - c2
Monadenia (Menadenia) n. sp. 1 Frest & Johannes, - - S E -
1995a
Pristilorna arcticum? crateris Pilsbry, 1946 Sp, T yes S, T -
Vespericola sierranus {Berry, 1921) Sp. T - S T -
T3
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TABLE 2. STATUS OF UPPER KLAMATH MOLLUSKS (cont.).

Anodonta californiensis Lea, 1852 Sp, E - ST Cc2
Anodonta oregonensis Lea, 1B38 - - - . -
Anodonta wahiamstensis Lea, 1838 Sp, E - S, E -
Gonidea angulata (Lea, 1838) - - W -
Margaritifera falcata (Gould, 1850) - - w -
Pisidium (C.) ultramontanum Prime, 1865 Sp, E - §,E c2
Pisidium (C.) n. sp.1 - - S.E -
EXPLANATION:

C2=  Federal ESA category 2 candidate: see USFWS (1894)

E= Recommended for federal ESA listing as Endangered; see Frest & Johannes (1993,
1995a)

S= Sensitive species; see Frest & Johannes (1995a)

Sp= Species of Special Concem; see Frest & Johannes (1993)

T= Recommended for federal ESA listing as Threatened; see Frest & Johannes (1993,
1995a) .

W= Waitch List; see Frest & Johannes (1995a)

1= Mollusc Species of Special Concern Within the Range of the Northern Spotted Owl
(Frest & Johannes, 1993)

2_ Record of Decision for Amendments to Forest Service and Bureau of Land Management

Planning Documents Within the Range of the Northern Spotted Owl and Standards and
Guidelines for Management of Habitat for Late-Successional and Old-Growth Forest
Related Species Within the Range of the Northern Spotted Owl (ROD, 1994)

3= Interior Columbia Basin Mollusk Species of Special Concem (Frest & Johannes, 1995a)

4= Endangered and Threatened Wildlife and Plants; Animal Candidate Review for Listing as
Endangered or Threatened Species; Proposed Rule (USFWS, 1994)

T4
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPODS. i -
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g" ¥ Loy,

S
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cx20) xoof
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Fluminicola n. sp. 16 Peene Cl

Fluminicola n. sp. 270, ko cyeel

0T
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Dby

Helisoma (C.} newberryi (oot
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Lanx aha hioh can o

X00{

Lanx klamathensis Soale o
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X fi

by
‘x Lyogyrus n. sp. 4 nodoSe. .

Lyogyrusn. sp. 5 VKPS 2opy

x0V]]

003 ¥

Menstus (M.) callioglyptus”/

~A Physa (Physa) skinneri 6lass

Physelia {Costatella) vifgata

Physelia (Physella) gyrina

Physella (Physella) lord)

Planorbslia (P.) subcrenata

Planorbella (P.) terivis

Promanetus exacuous

Promenetus umbilicateifus

*Psuedosuccinea columsila -

o} Pyrgulopsis archimadis Avchi

x 00l

Pyrgulopsis n. sp. 1¥la Lok

Pyrgulopsis n. &p. 2 { B15 Sgyind € )
*Radix aurlcularia A a i

X004

LS |pavE

Stagnicola (H.) caperata

Stagnicola (H.) montanensis

Stagnicola (Stagnicola) elodss

Valvata humeralis

Vorticifex effusus dalli holls -

X0
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%001

o] Vorticifex k. sinitsini Synid<in
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TABLE 3. UPPER

Ferrissia rivularis

KLAMATH SITE FAUNAL LISTS: GASTROPODS

Fluminicola n. sp.

Fiuminicola n. sp.

Fluminicola n. sp.

X0l

Flurninicoia n. sp.

o~ [

Fluminicola n. sp.

Filuminicola n. sp. 9

Fluminicola n. sp. 16

Fiumninicola n. sp. 27 Croote:.

Fiuminicola n. sp. 28

X004

Fluminicola n. sp. 29

x00!

Fluminicola n. sp. 30

Fluminicola n, sp. 31

Fluminicola n, sp, 42

Fossaria (B.) bulimoides

Fossaria {Fossaria) modicella

Fossaria (Fossaria} parva

Gyraulus (A.) crista

Gyraulus (T.) parvus

Helisoma (C.) newberryi

Juga (Oreobasis) "nigrina"

Juga (Oreobasis) nigrina

Lanx alta

Lanx klamathensis

Lymnaea stagnalis appressa

Lyogyrus n. sp. 3

Lyogyrus n. sp. 4

X001

Lyogyrus n. sp. 5

Menetus {M.) callioglyptus

Physa (Physa) skinneri

Physella {Costatslla) virgata

Physella (Physella) gyrina

[x]

Physelia (Physella)} lordi

Pianorbella (P.} subcrenata

Planorbelia (P.) tenuis

Promenetus exacuous

Promenetus umbilicatelius

*Psuedosucecinea columella

Pyrgulopsis archimedis

xoOI

x 0%

paks

Pyroulopsis n. sp. 1

x oot

Pyrgulopsis n. sp. 2

*Radix auricularia

Stagnicola (H.) caperata

Stagnicola (H.) montanensis

Stagnicola (Stagnicola) elodes

Valvata humeralis

Vorticifex effusus dalli

7

Vorticifex effusus diagonalis

Vorticifex effusus effusus

x?

Vonticifex k. klamathensis

Vorticifex k. sinitsini

“
\_ r.\\_L‘\‘v ¢ e, .
P

Te
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPODS (cont.).

S i
Ferriasia rivujaris

Fluminicolan. sp. 1_¥lawatt]. X0
Fluminicelan, sp. 2 4711 x|
L_Fluminicola n. sp. 8 Kla . Five-
Fluminicelan. sp.7 ~{ oy
Fluminicola n. sp. 8 L{ek iy

Flurninicola n. sp. 8 Wapd iV
Fluminicola n. sp. 16 Y pe e
Fluminicola n. sp. 27 (v evi. _
Fluminicola n. sp. 28 (Ndecgs. | x00%
Fluminicola n. sp. 28 Ouxv Se.
Fluminicola n. sp. 30 (ne ey

Flumninicola n. sp. 311ox0 o Wedd / 007
Fluminicola n. sp. 42 X X

Fossaria (B.) bulimoides
Fossaria (Fossaria) modicella
Fossaria (Fossaria) parva

Gyraulus (A.) crista 0 )
Gyraulus (T.) parvus | Gl
Helisorna (C.) newberryi il

Juga {Oreobasis) "nigrina”
Juga (Oreobasis) nigrina
Lanx afta
Lanx klamathensis x005] Db x™!
Lymnaea stagnalis appressa X
Lyogyrusn. sp. 3 klavstia
Lyogyrusn. sp. 4 nodose S
Lyogyrus n. sp. 5 v € R
Menstus (M.} callioglyptus S X ..
Physa {Physa) skinheri
Physella (Costatella) virgata
Physella (Physella) gyrina X X
Physella {Physella) lordi
Planorbealla (P.} subcrenata X
Planorbelia (P.) tenuis
Promenetus exacuous
Promenetus umbilicatelius
*Psuedosuccinea columella
Pyrgulopsis archimeds
Pyrgulopsis n. sp. 1 Klamath Idke o
Pyrgulopsis n. sp. 2 x
"Radix auricularia
Stagnicola (H.) caperata X
Stagnicola (H.) montanensis
Stagnicola (Stagnicola) elodes
Vaivata humeralis i
Vorticifex effusus dalli
Vorticifex effusus diagonalis
Vorticifex effusus effusus x x? X X X
Vorticifex k. kiamathensis
Vorticifex k. sinitsini

T7
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TABLE 3. UPPER

Femss:a nvuiar.'s

KLAMATH SITE FAUNAL LISTS: GASTROPODS (cont.). comaou—=
\|N\ ?t‘“"c\wﬁ\ﬁ N\

A

Fiumninicola n. sp.

Fluminicola n. sp.

Fluminicola n. sp.

xootk

%o

x 209

s S

%009 x oo LT |

Fiurninicola n. sp.

Flumninicola n. sp.

1
2
3
Fluminicolan. sp. 7
8
9
1

Fluminicola n. sp.

Fluminicola n. sp. 27

Fluminicola n, sp, 28

x004

Filuminicela n. sp. 28

Fluminicela n, sp. 30

Fiuminicela n. sp. 31

Fluminicela n. sp. 42

Fossaria {B.) bulimoides

Fossaria {Fossaria) modicella

Fossaria (Fossaria) parva

Gyraulus (A.) crista

Gyraulus (T.) parvus

Helisoma (C.} newberryi

Juga (Oreobasis) "nigrina”

Juga (Oreobasis) nigrina

Lanx alta

Lanx klarnathensis

Lymnasea stagnalis appressa

Lyogyrus n. sp. 3

Lyogyrus n. sp. 4

Lyogyrus n. sp. 5

Menetus (M.) callioglyptus

Physa (Physa) skinneri

Physella (Costatelia) virgala

Physella (Physella) gyrina

Physella {Physsila) lordi

Planorbelia {P.) subcrenata

Planorbella (P.) tenuis

Promenetus exacuous

Promanetus umbilicatelius

*Psuedosuccinea columelia

Pyroulopsis archimedis

Pyrgulopsis n. sp. 1

Pyrgulopsis n. sp. 2

*Radix auricularia

Stagnicola (H.) caperata

Stagnicola (H.) montanensis

Stagnicola (Stagnicola) slodes

Valvata humeralis

Vorticifex effusus dalli

Vorticifex sffusus diagonalis

Vorticifex effusus effusus

Vorticifex k. klamathensis

Vorticifex k. sinitsini
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISIS:EG‘I'\STHOPODS {cont.).

oM ng,

*"".4
S

.

Ferrissia rivularis

Fluminicolan. sp. 1 l2laviaatts

Fluminicolan. sp. 2 _}a ll

Fluminicolan.sp. 3 1l ivn

Fluminicolan. sp. 7 —Y ety

Fluminicolan. sp. B gt rid

Fluminicola n. sp. 9 !ﬂl.{?i{"‘ vid

x60¥

xoole

xAPH

fD'L

P

Fluminicola n, sp. 16 k. £ewp

Fluminicola n, sp. 27 el bl

X006

N

X0

oA

Fluminicola n. sp. 28 pdessa

Fluminicolan. sp. 29 Dt

Fluminicola n, sp. 307 3¢ ope v

Fluminicola n. sp. 42

Fluminicofa n, sp. 31 Lelet o \qf#d

Fossarja (B.) bulimoides

Fossaria (Fossaria) modicelia

Fossaria (Fossaria) parva

Gyraulus (A.} crista

Gyraulus (T.) parvus

Helisoma (C.) newberryi

Juga (Oreobasis) “pigrina”

Juga (Oreobasis) nigrina

Lanx alta

Lanx klamathensis

Lymnaéa stagnalis appressa
Lyogyrus n. sp. 3 K lameth

Lyogyrus n. sp. 4 1o dese.

Lyogyrus n. sp. 5 waa v8.5

pﬂl

xPr

Msnetus (M.) callioglyptus

Physa {Physa) skinner

Physeila (thseﬂag gyrina

Physella (Physslla) lord]

Pianorbalia (P.) tenuls

Promenetus exacuous

Promenestus umbilicatelius

*Psusdosuccinea columella

Pyrgulopsis archimedis

Pyrgulopsis n. sp. 1 ¥ I o120,

Pyrgulopsis n. sp. 2

"Radix auricularia

Stagnicola (H.) caperata

Stagnicola (H.) montanensis

Stagnicola (Stagnicola) elodes

Valvata humeralis

Vorticifex effusus dalli

Vorticifex effusus diagonalis

% 001

Vorticifex effusus effusus

Xx?

Vorticifex k. klamathensis

Vorticifex k. sinitsini

X e

TS
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPOD& (cont.).
Lovidgun g

%

B :..'.'}:; SRR e R

Ferrissia rivularis

Filuminicolan. sp. 1 X004, O |
Flumninicolan. sp. 2

Fluminicolan, sp. 3

Fluminicola n, sp. 7 X
Fluminicola n. sp. 8 N

Fluminicola n. sp. 9 xel®| x| | xolo]
Fluminicola n. sp. 16 5

Fluminicola n. sp. 27 /x008]  xol5

Fluminicola n. sp. 28
Fluminicoia n, sp. 28
Fluminicoia n. sp. 30
Fluminicola n. sp. 31
Fluminicola n, sp. 42

Fossaria (Fossaria) modicella
Fossaria (Fossaria) parva
Gyrauls (A.) crista

Gyraulus (T.) parvus
Helisoma (C.) newberryi

Juga {Oreobasis) "nigrina”
Juga (Orsobasis) nigrina

Lanx alta
Lanx klamathensis - 00T
Lymnasa stagnalis appressa
Lyogyrus n. sp. 3 | B
Lyogyrus n. sp. 4 [T}

Lyegyrus n. sp. 5 I EE
Msnatus (M.) callioglyptus X -,
Physa (Physa) skinneri

Physella (Costatslla) virgata
Physella (Physella) gyrina x x X X
Physella (Physella) lordi
Pianorballa {P.) subcrenata X
Planorbselia (P.) tenuis
Promenstus sxacuous.
Promenetus umbilicatelius X
*Psusdosuceinea columelia
Pyrgulopsis archimedis
Pyrgulopsis n. sp. 1
Pyrqulopsis n. sp. 2

*Radix auricularia x x
Stagnicola {H.) caperata X X ) X

Stagnicola {H.) montanensis
Stagnicola {Stagnicola) elodes
Valvata humeralis X X
Vorticifex effusus dalli
Vorticifex effusus diagonalis
Vorticifex effusus effusus x? X x?
Vorticifex k. klamathensis
Vorticifex k. sinitsini
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPODS (cont.).

o

il

e 5 %
B R i
Farrissia rivularis
Fluminicola n. sp. 1 % lrvnnth
Fluminicola n. sp, 2 47,1

Fluminicolan. sp. 3K la . rivwn

Fluminicelan.

sp. 7 T sty

X007

xolC

Fluminicolan.

sp. BLosE viv

Fluminicolan.

sp.

9 wopd riv

Fluminicola n.

sp.

16 K epnl

Fiurninicola n.

8p.

27 ry v,

Fiurninicola n.

sp.

28 Ddecta

Fiuminicola n,

sp.

29 f)m,)( 1

Fiuminicola n,

sp.

30 . asehecs]

Fluminicola n.

sp.

31lake o

ads

x0

Flurminicola n.

sp.

42

Fossaria (B.) bulimoides
Fossaria {Fossariz) medicella x
Fossaria (Fossaria) parva
Gyraulus (A.) crista g
Gyraulus (T.) parvus Y N
Helisorna (C.) newberryi o
| Juga {Orsobasis) “nigrina"
| _Juga (Orsobasis) nigrina
Lanx alta
Lanx kiamathensis
Lymnaea stagnalis appressa X
Lyogyrus n. sp. 3 K lamath
Lyogyrusn. sp. 4 wodose.
Lyogyrusn. sp. 5 vmayes

Msnstus (M.) callioglyptus X x

Physa (Physa) skinneri
Physselia (Costatella) virgata
Physelia (Physella) gyrina X
Physella (Physelia) lordi
Planorballa (P.) subcrenata
Planorbelia (P.) tanuis
Promenetus-6xacuous
Promensetus umbilicatelius
*Psuedosuccinea columella
Pyrgulopsis archimedis
Pyrgulopsis n. sp. 1 {¢la. Laws
Pyrgulopsis n. sp. 2
*Radix auricularia
Stagnicola {H.) caperata
Stagnicola (H.) montanansis
Stagnicola {Stagnicola) slodes
Valvata humeralis X
Vorticifex effusus dalli
Vorticifex effusus diagonalis
Vorticifex effusus effusus hods
Vorticifex k. klamathensis x?
Vorticifex K. sinitsini

T114

Ex. 277-US-406
Page 163 of 400



TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPODS (cont.).

5552’% e
Femss.'a rivularis

P

Fluminicolan. sp. 1

Fluminicolan. sp. 2

Fiuminicolan, sp. 3

Fluminicolan. sp. 7

Fiuminicolan. sp. 8

x°°1

Fluminicolan. sp. 8

Fluminicola n. sp. 16

Fluminicola n. sp. 27

Fluminicola n. sp. 28

Fluminicola n, sp. 29

Fluminicola n. sp. 30

xoe!

Fluminicola n. sp. 31

xoF

]

Fluminicolan, sp. 42

Fossaria (B.) bufimoides

Fossaria (Fossaria) modicelia

Fossaria (Fossaria) parva

Gyraulus (A.) crista

Gyraulus (T,) parvus

Helisoma {C.) newberryi

-Juga {Oreobasis) “nigrina"

Juga (Oreobasis) nigrina

Lanx afta

Lanx klamathensis

Lymnasa stagnalis appressa

Lyogyrus n. sp. 3

Lyogyrus n. sp. 4

Lyogyrusn. sp. 5

Menetus (M.} callioglyptus

Physa (Physa) skinneri

Physeila (Costatella) virgata

Physella (Physelia) gyrina

[x]

[x])

Physella (Physella) lordi

Planorbella {(P.) subcrenata

Planiorbelia (P.) tenuis

Promenetus exacuous

Promenstus umbilicatellus

*Psuedosuccinea columella

Pyrgulopsis archimedis

Pyrgulopsisn. sp. 1.

P

Pyrgulopsis n. sp. 2

*Radix auricularia

[x]

Stagnicola (H.) caperata

Stagnicola {H.) montanensis

Stagnicola {Stagnicola) elodes

Valvata humeralis

Vorticifex effusus dalli

Vorticifex sffusus diagonalis

Vorticifex effusus effusus

Vorticifex k. klamathensis

Vorticifex K. sinitsini

Ex. 277-US-406
Page 164 of 400



TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPODS (cont.). V“I(l

g : Z\ g'\gé:- §
Ferrissia rivufaris

2] 2B e
- ::-& =% :
L A A e £

R 5 b
L sa% %¥§.§o§0&-}{

Fluminicola n. sp. 1

Flurninicola n. sp.

Fluminicofan. sp.

Fluminicolan. sp

xo!l

2
3
Fluminicofan. sp. 7
8
g
1

Fluminicolan. sp.
Fluminicolan. sp. 16

Fluminicolan. sp. 27

xolY

_xbb?—

x0]  xo0

Fiuminicola n. sp. 28

Fluminicola n. sp. 29

ool

Fluminicola n. sp., 30

Fluminicola n. sp. 31

Fluminicoia n, sp. 42

Fossaria (B.) bulimoides

Fossaria (Fossaria) modicella

Fossaria (Fossaria) parva

Gyraulus (A.) crista

Gyraulus (T.) parvus

Halisoma (C.) newberryi

Juga (Orechasis) "nigrina”

Juga (Oreobasis) nigrina

Lanx alta

x00%)

Lanx klamathensis

x003] o

Lymnaea stagnalis appressa

Lyogyrus n. sp. 3

X Tob

Lyogyrusn. sp. 4

Lyogyrusn. sp. &

Qolp

00k | tolo

Menetus (M.) callioglyptus

Physa (Physa) skinneri

Physella (Costatella) virgata

Physalla (Physella) gyrina

Physella (Physelia) lordi

Planorbella (P.) subcrenata

Planorbslla (P.) tenuis

Prormensius exacuous

Promenetus umbilicatelius

*Psuedosuccinea columella

Pyrgulopsis archimedis

Pyrgulopsis n. sp. 1

Pyrgulopsis n, sp. 2

*Radix auricularia

Stagnicola {H.) caperata

Stagnicola (H.) montanensis

Stagnicela (Stagnicola) elodes

Valvata humeralis

Vorticifex effusus dalli

Vorticifex effusus diagonalis

Vorticifex effusus effusus

Vorticifex k. klamathensis

Vorticifex K. sinitsini

x| x°°|]
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPO (conl.).\”_‘ (‘,@\%b\’\

SRS A

Ferrissia rivularis { And
Fluminicola n. sp. 1
Fluminicolan. sp. 2
Fluminicolan. sp, 3
Fluminicolan. sp. 7

Fluminicolan, sp. 8 2,
Fluminicola n, sp. 9 i
Fluminicola n, sp. 16 -
Fluminicola n. sp. 27 {xoT)
Fluminicoia n. sp. 28 7

Fluminicola n. sp. 29
Fluminicola n. sp. 30
Fluminicola n. sp. 31
Fluminicola n. sp. 42
Fossaria (B.) bulimoides
Fossaria (Fossaria) modicella
Fossaria (Fossatia) parva
Gyraulus (A.) crista
Gyraulus (T.} parvus
| Helisoma (C.) nawberry!
Juga (Oreobasis} “nigrina”
Juga {Oreobasis) nigrina
Lanx alta
Lanx klamathensis
Lymnasa stagnalis appressa
Lyogyrusn. sp, 3

Lzogyrus n, sp. 4
Lyogyrus n. sp. 5

Menestus (M.) callioglyptus X
Physa {Physa) skinneri

Physella (Costatella) virgata

Physella (Physella) gyrina X X

Physella (Physelia) lordi
Planorbelia (P.) subcrenata
Planorbella {P.} tenuis
Promenetus exacuous
Promenetus umbilicatelius
*Psugdosuccinea columeila
Pyrgulopsis archimedis
Pyrgulopsis n. sp. 1
Pyrgulapsis n. sp, 2
*Radix auricularia
Stagnicofa (H.} capsrata
Stagnicola (H.) montanensis
Stagnicala (Stagnicola) siodes X
Valvata humeralis
Vorticifex effusus dalli
Vorticifex effusus dia igonaiis
Vorticifex effusus effusus X x
Vorticifex k. klarmathensis
Vorticifex k. sinitsini

T14
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPODS {cont.}.

Ferrissia rivulatis X
Fluminicolan. sp. 1
Fluminicola n. sp. 2
Fluminicola n. sp. 3
Fluminicolan. sp. 7
Fluminicolan. sp. 8

2]

1

Fluminicola n. sp.
Fluminicola n. sp.
Fluminicola n. sp. 27 x*!
Fiuminicola n. sp. 28
Fluminicola n, sp. 29
Fluminicola n, $p. 30
Fluminicola n. sp. 31
Fluminicola n, sp. 42
Fossaria (B.) bulimoides
Fossaria (Fossaria) modicella
Fossaria (Fossaria) parva
Gyraulus (A.) crista

Gyraulus (T,) parvus X x
Helisorna (C.) newberryi
Jiiga (Oreobasis) “nigrina"
Juga (Oreobasis) nigrina

]

Oy

x0l

Lanx alta x|
Lanx klamathensis
Lymnaea stagnalis appressa X X

Lyogyrusn. sp. 3

Lyogyrus n. sp. 4
Lyogyrus n. sp. 5
Msnetus_(M.) callioglyptus
Physa (Physa) skinneri
Physella (Costatella) virgata
Physella (Physella) gyrina [x] X X
Physella (Physella) iord;
Planorbeila (P,) subcrenata ; x X
Planorbella (P,) tenuis
Promenetus exacuous
Promsnetus umbificatelius
*Psusdosuccinea columella
Pyraulopsis archimedis
Pyrgulopsis n. sp. 1
Pyrgulopsis n. sp. 2
*Radix auricularia
Stagnicola (H.) caperata
Stagnicola (H.) montanensis
Stagnicola (Stagnicola) elodes x x
Valvata humeralis X X
Vorticifex effusus dalli i

Vorticifex effusus diagonalis xCtH

Vorticifex effusus effusus x X
Vorticifex k. klamathensis
Vorticifex k. sinitsini

T15
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTFIOP\?ES (cont.).

Bt

P

issia rivularis
Flurninicela n. sp. 1 xd]  x019] xoll] xou
Flurninicolan. sp. 2
Fluminicolan. sp. 3
Fluminicolan. sp. 7
Fluminicolan. sp. 8
Fluminicola n. sp. 9
Fluminicola n. sp. 16
Flumninicola n. sp. 27
Fluminicola n. sp. 28
Fluminicola n. sp. 29
Fluminicola n. sp. 30
Fluminicola n. sp. 31
Fluminicola n. sp. 42
Fossaria (B.) bulimoides
Fossaria {Fossania) modicella X
Fossaria (Fossaria) parva
Gyraulus (A.) crista
Gyraulus (T.) parvus X x X X X
Helisoma (C.) newberryi
Juga (Oreobasis) "nigrina”
Juga (Oreobasis) nigrina
Lanx alta
Lanx klamathensis
Lymnaea stagnalis appressa

Lyogyrus n. sp. 3

Lyogyrus n. sp. 4 x0%

Lyogyrusn. sp. 5
Menetus (M.) callioglyptus

Physa {Physa) skinneri
Physeila (Costatella) virgata

Physella {Physelia) gyrina X X x X
Physella (Physella) lordi

Planorbella (P.) subcrenata ] x X
Planorbella (P.} tanuis

Promenetus exacuous x

Promenetus umbilicatelius
*Psuedosuccinea columella
Pyraulopsis archimedis x=4l yood
Pyrgulopsis n. sp. 1
Pyrgulopsis n. sp. 2
*Radix auricularia X
Stagnicola (H.) caperata
Stagnicola (H.) montanensis X
Stagnicola (Stagnicola) elodss
Valvata humeralis X
Vorticifox effusus dalli _ _ X009
Vorticifex effusus diagonalis
Vorticifex effusus effusus
Vorticifex k. klamathensis X% ) %05
Vorticifex k. sinitsini b

[
wf 209+210 U _
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPODS (cont.).

Fluminicolan. sp, 1 i
Fluminicola n. sp, '
Fluminicola n, sp.

2
3
Fluminicoia n. sp. 7 %
Fluminicola n. sp. 8 x%  x o}
9
1

Fluminicola n. sp.
Fluminicola n. sp.
Fluminicola n. sp. 27
Fluminicola n. sp. 28
Fluminicola n. sp. 29
Fluminicola n. sp. 30

Fiuminicola n. sp. 31 007 Ol

Fiuminicola n. sp. 42 x | x X X X X
Fossaria (B.) bulimoides

Fessaria (Fossaria) modicella X

Fossaria (Fossaria) parva
Gyraulus {A.) crista
Gyraulus (T.) parvus x x X X
Helisoma (C.) newberryi
Jiiga (Oraobasis) “nigrina"
Juga (Oreobasis) nigrina
Lanx alta
Lanx kiamathensis
Lymnaea stagnalis appressa
Lyogyrusn. sp. 3
Lyogyrus n. sp. 4
Lyagyrus n, sp. 5
Menstus (M.} callioglyptus
Physa {Physa) skinneri
Physella (Costatslia) virgata X X X
Physella (Physslia} gyrina X x X
Physella (Physella) lordi
Planorbella (P.) subcrenata X X
Planorbelia (P.) tenuis
Promenetus exacuous
Promenalus umbilicatslius
*Psuedosuccinea columella
Pyrgulopsis archimedis

Pyrgulopsis n, sp. 1 el
Pyrgulopsis n, sp, 2 !
*Radix auricularia X X X x X
Stagnicola (H.} caperata X
Stagnicola (H.) montansnsis

Stagnicala (Stagnicola) elodes | x X X X X

Valvata humeralis

Vorticifex effusus dallii
Vorticifex effusus diagonalis
Vorticifex effusus effusus [x] X
Vorticifex k. klamathensis
Vorticifex K. sinitsini
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTHOPODS {cont.).

Ferrissia rivularis

Fluminicolan. sp. 1

Flurmninicolan. sp. 2

Fluminicolan. sp. 3

Fluminicolan. sp. 7

Fluminicolan. sp, B

x 001

xool

Fluminicolan, sp. 9

Fluminicola n. sp. 16

Fluminicola n. sp. 27

Fluminicoia n. sp. 28

Fluminicola n. sp. 29

Fluminicola n. sp. 30

Filuminicola n. sp. 31

0%

|

x o

Fluminicola n. sp, 42

Fossaria {B.) bulimoides

Fossaria {Fossaria) modicella

Fossaria {Fossaria) parva

Gyraulus (A.} crista

Gyraulus (T.) parvus

Helisoma (C.) newberryi

Juga (Oreobasis) "nigrina”

Juga (Oreobasis) nigrina

Lanx alta

Lanx klamathsnsis

Lymnasa stagnalis appressa

Lyogyrus n. sp. 3

Lyogyrus n. sp. 4

Lyogyrus n. sp. 5

Menetus (M) callioglyptus

Physa (Physa) skinneri

Physella {Costatella) virgata

Physella (Physsila) gyrina

Physella (Physella} lordi

Planorbella (P.) subcrenata

Planorbella (P.) tenuis

Promenetus exacuous

Promenetus umbilicatellus

*Psuadosuccinea columella

Pyrqulopsis archimedis

Pyrgulopsis n. sp. 1

Pyrgulopsis n. sp. 2

xﬂﬂﬂ.

xob’ﬂ_

*Radix auriculatia

Stagnicola (H.) caperata

Stagnicola (H.) montanensis

Stagnicola (Stagnicola} elodes

Valvata humeralis

Vorticifex sffusus dalii

Vorticifex effusus diagonalis

Vorticifex effusus effusus

Vorticifex k. klamathensis

Vorticifex k. sinitsini
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPODS (cont.).

.

Ferrissia rivularis

Flurninicola n, sp. 1

Fluminicolan. sp. 2

Fluminicolan. sp. 3

Fluminicola n. sp. 7

x|

xC1]

X013

Fluminicolan. sp. 8

Fluminicola n. sp. 8

Fluminicola n. sp. 16

Fluminicola n. sp. 27

Fluminicola n. sp. 28

Fluminicola n. sp. 29

Fluminicola n. sp. 30

Fluminicola n. sp. 31

Fluminicola n, sp, 42

Fossaria (B.) bulimoides

Fossaria (Fossaria) modicaila

Fossaria (Fossaria) parva

Gyraulus {A.) crista

Gyraulus {T.) parvus

i ‘&:’

Helisoma {C.) nawberryi

P s §"-

Juga (Oreobasis) "nigrina"

Juga (Orsobasis) nigrina

Lanx afta

Lanx klamathensis

Lymnaea stagnalis appressa

Lyogyrus n. sp. 3

Lyogyrus n. sp. 4

Lyogyrus n. sp. 5

Menetus (M.} callioglyptus

Physa (Physa) skinnerf

Physella {Costatella) virgata

Physella (Physella) gyrina

Physella (Physslla) lordi

Pianorbella {P.) subcrenata

Plancrbelia {P.) tenuis

Promenetus exacuous

Promenestus umblilicatelius

*Psusdosuccinea columeslia

Pyrgulopsis archimedis

%005

Pyrgulopsis n. sp. 1

Pyrgulopsis n. sp. 2

*Radix auricularia

Stagnicola (H.) caperata

Stagnicola (H.) montanensis

Stagricola (Stagnicola) elodes

Valvata humeralis

Verticifox effusus dalli

]

Vorticifex effusus diagonalis

Vorticifex effusus effusus

Vorticifex k. klamathensis

|
;

Vorticifex k. sinitsini
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPODS (cont.).

Fluminicofa n, sp.

Fluminicola n. sp.

Fluminicola n. sp.

Fluminicofa n. sp.

Fluminicola n. sp.

1
2
3
Fluminicolan. sp. 7
8
9
1

Fluminicola n. sp.

Fluminicola n. sp. 27

Fluminicola n. sp. 28

Fluminicoia n. sp. 29

Fluminicola n. sp. 30

Flurninicola n, sp, 31

Fluminicola n. sp, 42

Fossaria {B.) bulimoides

Fossaria {(Fossaria) modicella

Fossaria (Fossaria) parva

Gyraulus (A.) crista

Gyraulus (T.} parvus

Helisoma (C.) newberryi

Juga (Oreobasis) “nigrina”

Juga {Oreobasis) nigrina

Lanx alta

L anx klamathensis

Lymnaea stagnalis appressa

Lyogyrusn. sp. 3

Lyogyrusn. sp. 4

Lyogyrus n. sp. 5

Menetus (M.) callicglyptus

Physa (Physa) skinneri

Physella {Costatella) virgata

Physella (Physella) gyrina

Physella {Physella) lordi

Planorbslla (P.) subcrenata

Planorbella {P.) tanuis

Promenetus exacuous

Promenetus umbilicatellus

*Psuedosuccinea columeifa

Pyrgulopsis archimedis

Pyrgulopsis n. sp. 1

Pyrgulopsis n. sp. 2

*Radix auricularia

Stagnicola {H.) caperata

Stagnicola {H.) montanensis

Stagnicola (Stagnicola) elodss

Valvata humeralis

Vorticifex effusus dalli

Vorticifex sffusus diagonalis

Vorticifex effusus effusus

Vorticifex k. klamathensis

Vorticifex k. sinitsini

T20
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPODS (cont.).
7

Ferrissia rivularis

Fluminicolan. sp. 1

Filuminicola n. sp. 2

Fiumninicolan. sp. 3

Fluminicolan. sp, 7

Fluminicolan. sp. 8

Fluminicolan. sp. 9

Fluminicola n. sp, 16

Fluminicola n. sp. 27

Fluminicola n. sp. 28

Fluminicola n. sp. 29

Fluminicolz n. sp. 30

ds\

Fluminicola n. sp. 31

Fluminicola n. sp. 42

Q%\’x‘;\
X

Fossaria (B.) bulimoidas

Fossaria (Fossaria} modicelia

Fossaria (Fossaria) parva

Gyraulus (A.) crista

Gyraulus (T.) parvus

Hsilisoma (C.) newbsrryi

Juga {Oreobasis) "nigrina”

Juga (Orgobasis) nigrina

Lanx alta

Lanx kiamathensis

Lymnaea stagnalis appressa

Lyogyrusn. sp. 3

Lyogyrus n. sp. 4

Lyogyrus n. sp. 5

Menstus (M.) callicglyptus

Physa (Physa) skinneri

Physella (Costatella) virgata

Physella (Physella) gyrina

Physelia {Physella) lordi

Planorbsila (P.} subcrenata

Planorbslia (P.) tenuis

Promenetus exacuous

Promenstus umbilicatelius

*Psusdosuccinea columslia

Pyrgulopsis archimedis

Pyrgulopsis n. sp. 1

Pyrgulopsis n. sp. 2

*Radix auricularia

Stagnicola (H.} caperata

Stagnicola (H.} mentanensis

Stagnicola {Stagnicola) elodes

Valvala humeralis

Vorticifex effusus dalli

Vorticifex effusus diagonalis

Vorticifex effusus effusus

Vorticifex k. klamathensis

Vorticifex k. sinitsini
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPODS (cont.)..

Ferrissia rivulatis T

Fluminicola n. sp. 1
Fluminicola n. sp. 2
Fluminicolan. sp. 3
Fluminicolan. sp. 7
8
9
1

Fluminicola n. sp.
Fluminicola n. sp.
Flumninicola n. sp. 1 )
Fluminicola n. sp. 27 Bt e e o X2 X000 xooH o
Fluminicola n. sp. 28 - '
Fluminicola n. sp. 29 T
Fluminicola n. sp. 30
Fluminicoia n. sp. 31
Fluminicoia n. sp. 42
Fossaria {B.) bulimoides
Fossaria {Fossaria) modicella
Fossaria (Fossana) parva
Gyraulus (A,) crista
Gyraulus (T.) parvus Lo x | X x X
Hslisoma (C.} newberryi o ey
Juga {Oreobasis) "nigrina“ — TN
| Juga (Orsobasis) nigrina Lovale |- wg v
Lanx afta
Lanx klamathensis x|  xoeE
Lymnaea stagnalis appressa X
Lyogyrus n. sp. 3
Lyogyrus n. sp. 4
Lyogyrus n. sp. 5
Menstus (M) callieglyptus
Physa (Physa) skinneri
Physslla (Costatella) virgata
Physella (Physslla) gyrina x
Physella {(Physella) lord| x
Planorbella (P.) suberenata
Planotbella (P.) tenuis
Promenetus exacuous
Promenetus umbilicatellus )
*Psuedosuccinea columella AT
Pyrgulopsis archimedis e o i o
Pyrgulopsis n. sp. 1
Pyrgulopsis n. sp. 2
*Radix auricularia X
| Stagnicola (H.) caperata X X x x x X
Stagnicola (H.) montanensis
Stagnicola (Stagnicola) elodes
Valvata humeralis X X X X X X
Vorticifex effusus dalli
Vorticifex effusus diagonalis .
: Vorticifex effusus effusus x
Vorticifex k. klamathensis X X
Vorticifex k. sinitsini

LA LA L]
Mo I Ix
»
L]
»
»

X001 xool|  yool] 001
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPODS (cont.).
tomlboine wif 7

3

e

Ferrissia rivularis
Fluminicolan. sp. 1
Fiuminicolan. sp. 2
Fluminicolan. sp. 3
Fluminicolan. sp. 7
8
9
1

Fluminicola n. sp.
Fluminicola n. sp.
Fluminicofa n. sp.
Fluminicola n. sp. 27 X X0 X008 ool xo] Nl 04 2L xH P
Fluminicola n. sp. 28
Fluminicola n. sp. 29
Fluminicola n. sp. 30
Fluminicolan, sp. 31
| _Fluminicela n. sp. 42
Fossaria {B.) bulimoides
Fossana {Fossaria) modicella
Fossaria (Fossaria) parva
Gyraulus (A.) crista
Gyraulus (T.) parvus x | x i / b x J g x
Helisoma (C.} newberryi S v T on R e S n]xd X
Juga (Orsobasis) "nigrina”
Juga (Oreobasis) nigrina
Lanx alta
Lanx kiamathensis xH x| N2 ez
Lymnaea stagnalis appressa X . X
Lyogyrusn. sp. 3
Lyogyrus n. sp, 4 SO
Lyogyrusn. sp. 5 00l $——— N
Menetus (M.) caliioglyptus
Physa (Physa) skinneri
Physella {Costatefla) virgata
Physslla (Physella) aytina X X X X X
Physalla (Physella) lordi X
Pianorbella (P.} subcrenata X
Planorbelia (P.) teniuis
Promenetus exacuous X
Promenetus umbilicatellus
"Psuadosuccinea columella
Pyrgulopsis archimedis = 5T . oot
Pyrgulopsis n. sp. 1
Pyrguiopsis n. sp. 2
*Radix auricularia X X
Stagnicola (H.} caperata X X X x X X
_Stagnicola (H.} montanensis
Stagnicola (Stagnicola) elodss
Valvata humeralis x x [o] ' x x
Vorticifax effusus dalfi

Vorticifex effusus diagonalis

bl

P
.

R—

b4

-
»
»
]
»
=
»
»®
»

Vorticifex effusus effusus < A .o0y
Vorticifex k. klamathensis S Y/
Vorticifex k. sinitsini x0U[ yCUf @0l 0T B8] B[ o x| xor] 01 \
' N
(ombing wf
129 +129
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TABLE 3. UPPER KL MATH SITE FAUNAL LISTS: GASTROPODS (cont.).

.

: , E: PY-ammen B
H §§ e e i
S §§ %@g g HER e 3

Ferrissia nvularis

Lowtlomf | g7 ZQ‘H
égﬁg%s 5 _..“

Fluminicola n. sp. 1

Fluminicola n. sp. 2

Fluminicalan. sp. 3

Fluminicolan. sp. 7

Fluminicolan. sp. 8

Fluminicolan. sp. 9

Fluminicola n. sp. 16

Flumninicola n. sp. 27

Fluminicola n. sp. 28

Fluminicola n. sp, 29

Flumninicola n. sp. 30

Fluminicola n. sp. 31

Fluminicola n. sp, 42

Fossaria (B.) bulimoides

Fossaria (Fossaria) modicelia

Fossaria (Fossaria) parva

Gyraulus {(A.) crista

Gyraulus (T.) parvus

Helisoma (C.) newberryi

Juga (Oreobasis) “nigrina”

Juga {Oreobasis) nigrina

Lanx afta

Lanx klamathensis

Lymnaea stagnalis appressa

Lyogyrus n, sp, 3

Lyogyrusn. sp. 4

Lyogyrusn. sp. 5

Menstus (M.) callicglyptus

Physa (Physa) skinneri

Physella {Costatelia) virgata

Physella {Physella) gyrina

Physella {(Physeila) lordi

Planorbella (P.) subcrenata

Planorbeila (P.) tenuis

Promenetus exacuous

Promanetus umbilicatellus

*Psuedosuccinea columslia

wh

Pyrgulopsis archimadis

M °',]'3.

Pyragulopsis n. sp. 1

Pyrgulopsis n. sp. 2

*Radix auricularia

Stagnicola (H.) caperata

Stagnicola (H.) montanensis

Stagnicola (Stagnicola) elodes

Valvata humeralis

Vorticifex effusus dalli

11 bt

o xpbt | o0t x ] oo
e P Lol

Vorticifex effusus diagonalis

Vorticifex effusus effusus

(P ool ol | pot ool

Vorticifex k. klamathensis

SixE

Vorticifex k. sinitsini

V

Cn W\‘DI-M
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPODS (cont.).

(oA,

e

WD vad?

Fluminicola n. sp. 1

Fluminicolan. sp. 2

Fiuminicolan. sp. 3

Fiuminicolan, sp. 7

Fluminicolan. sp. 8

Fluminicolan, sp, 9

Fluminicola n. sp. 16

Fluminico/a n, sp. 27

Fluminicola n. sp. 28

Fluminicolan, sp. 29

Fluminicoia n. sp. 30

Fluminicola n. sp. 31

Fluminicola n. sp. 42

Fossaria (B.) bulimoides

Fossaria (Fossaria) modicella

Fossaria (Fossaria) parva

Gyrauius (A.) crista

Gyraujus (T.) parvus

[x]

Helisoma (C.) newberryi

Juga (Oreobasis) "nigrina”

Juga (Oreobasis) nigrina

Lanx alta

Lanx klamathensis

Lymnasa stagnalis appressa

Lyogyrus n. sp. 3

Lyogyrusn. sp. 4

Lyogyrusn. sp. 5

Menetus (M.) callioglyptus

Physa (Physa) skinneri

Physella {Costatella) virgata

Physella (Physefla) gyrina

Physeila (Physelfa) lordi

Planorbelia (P.) subgrenata

Planorbsila (P,) tsnuis

Promenetus exacuous

Promensius umbilicatellus

*Psuadosuccinea columslla

Pyrgulopsis archimedis

Pyrgufopsis n. sp. 1

| Pyrgulopsis n. sp. 2

*Radix auricularia

[x]

Stagnicola (H.) caperata

Stagnicola (H.) montanensis

Stagnicola (Stagnicola) elodes

Valvata humeralis

Vorticifex effusus dalli

Vorticifex effusus diagonalis

Vorticifex effusus effusus

Vorticifex k. klamathensis

D

DY

Vorticifex k. sinitsini
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASQT\DOPODS (cont.).
JE =

| Fluminicola n. sp. 1

Fluminicolan. sp. 2

Fluminicolan. sp. 3

Fluminicolan. sp. 7

Fluminicofan. sp. 8

Fluminicolan. sp. 9

-Fluminicola n. sp. 16

Fluminicola n. sp. 27

Fluminicolan. sp. 28

Fluminicola n. sp. 29

Filuminicola n. sp. 30

Flurninicola n. sp. 31

Flumninicola n. sp. 42

Fossaria (B.) bulimoidas

Fossana (Fossaria} medicsila

Fossaria (Fossatia) parva

Gyraulus (A.) crista

Gyraulus (T.) parvis

[o]

Halisoma (C.} newberryi

Juga (Oreobasis) ‘nigrina”

Juga (Orsobasis) nigrina

Lanx alta

Lanx klamathensis

Lymnaea stagnalis appressa

Lyogyrts n. sp. 3

Lyogyrusn. sp. 4

Lyogyrus n. sp. 6

Menetus (M.) callioglyptus

Physa (Physa) skinneri

Physella (Costatella) virgata

Physsilla (Physella) gyrina

Physella {(Physella) lordi

Planorbella {P.) subcrsnata

[o]

Planorbelia (P.) tenuis

Promenetus exacuous

Promenstus umbilicatellis

*Psuedosuccinea columelia

Pyraufopsis archimedis

Pyrgulopsis n. sp. 1

Pyrgulopsis n. sp. 2

*Radix auriculana

Stagnicola (H.) caperata

[x]

Stagnicola (H.) montanensis

Stagnicola (Stagnicola) elodes

Valvata hurneralis

Vorticifex effusus dalli

Vorticifex effusus diagonalis

Vorticifex effusus effusus

[o]

Vorticifex k. klamathenzis

Vorticifex k. sinitsini
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: ,G\?STROPODS {cont.).

| "."ﬁf'%ﬁf%f g .

Femss:a r.'vulaﬂs

Fiumninicola n. sp. 1

Fluminicola n. sp.

Fluminicola n, sp.

Fluminicolan. sp.

p2U

Fluminicola n. sp.

nev>

i

2
3
Fluminicolan. sp. 7
8
9
1

Fluminicoia n. sp. 16

Fluminicola n. sp. 27

Fluminicela n. sp. 28

Fluminicola n, sp. 29

Fluminicola n, sp. 30

Flurniricola n. sp. 31

Fluminicola n. sp. 42

Fossaria (B.) bulimoidas

Fassaria {Fossaria) modicells

Fossaria (Fossaria) parva

Gyraulus (A.) crista

Gyraulus (T.) parvus

Helisoma (C.) newberryi

Juga (Oreobasis) “nigrina”

Juga (Oreobasis) nigrina

Lanx alta

Lanx klamathensis

Lymnaea stagnalis appressa

Lzogyrus n. sp. 3

Lyogyrus n. sp. 4

Lyogyrus n. sp. 5

Menstus (M.} callioglyptus

Physa {Physa) skinneri

Physella (Costatslla) virgata

Physella (Physelia) gyrina

Physella (Physsella) lordi

Planorbelia (P.} subcrenata

Planarbelia (P.) tenuis

Promeneius exacuous

Promenetus umbilicatelius

*Psusdosuccinea columelia

Pyrgulopsis archimedis

Pyrgulopsis n. sp. 1

o

Pyrgilopsis n. sp. 2

neEw

5

vl

hRAY

*Radix auricularia

|_Stagnicola (H.) caperata

| |x

Stagnicola (H.) montanensis

Stagnicela {Stagnicola) elodes

Valvata humeralis

Vorticifex effusus dallj

Vorticifex effusus diagonalis

Vorticifex effusus effusus

Vorticifex k. klamathensis

Vorticifex k. sinitsini
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TABLE 3. UPPER L_&]!I}ATH SITE FAUNAL LISTS: GASTROPODS (cont.).

Ferrissia rivuiaris
Filurmninicolan. sp. 1
Fluminicofan. sp. 2
Fluminicolan. sp. 3
Fiumiricofan. sp. 7

- Fluminicoia n. sp. B
Fluminicofan. sp. 9
Fiumninicola n. sp. 16
Fiumniricola n. sp. 27
Filuminicola n. sp. 28
Fiuminicola n. sp. 29
Fiuminicola n. sp. 30
Fluminicola n. sp. 31
Fluminicola n. sp. 42 X X
Fossaria (B.) bulimoides
Fossaria (Fossatia) modicella
Fossaria (Fossaria) parva

Gyraujus (A.) crista X
Gyraulus (T.) parvus X X X
Helisoma {C.) newberryi

Juga (Oreobasis) "nigrina”
Juga (Oreobasis) nigrina
Lanx alta
Lanx kiamathensis
Lymnasa stagnalis appressa X
Lyogyrusn. sp. 3
Lyogyrusn. sp. 4
Lyogyrusn. sp. 5
Menetus (M.) callioglyptus
Physa (Physa) skinneri x
Physslla (Costatelfa) virgata x X
Physella (Physella) gyrina
Physella (Physelia) lordi
Planorbella (P.) subcrenata X
Planorbelia (P.) tenuis
Promenetus exacuous
Promenetus umbificatelius X X.
*Psusdosuccinea columella
Pyraulopsis archimedis
Pyrgulopsis n. sp. 1
Pyrguiopsis n. sp. 2
*Radix auricularia ;
Stagnicola (H.} caperata X
Stagnicola (H.) montanensis
Stagnicola (Stagnicola} elodes
Valvata hurmneralis x x
Vorticifex effusus dalli
Vorticifex sffusus diagonalis
Vorticifex effusus effusus x
Vorticifex k. klamathensis
Vorticifex k. sinitsini
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPODS (cont.).
N e Voo )

Fluminicolan. sp. 1

Fluminicolan, sp. 2

Fluminicola n. sp. 3

Fiuminicolan, sp. 7

Flurninicolan, sp. 8

Fluminicolan. sp. 9

Fluminicolan. sp. 16

Fluminicoia n. sp. 27

Fluminicoia n. sp. 28

Fluminicola n. sp, 29

Fluminicola n, sp. 30

Fiuminicola n, sp. 31

Fluminicola n. sp. 42

Fossaria (B.) bulimoides

Fossaria {(Fossaria) modicella

Fossatia (Fossaria) parva

Gyraulus {A.) crista

Gyraulus (T.) parvus

Helisoma (C.) newberryi

Juga (Oreobasis) "nigrina”

Juga (Orgobasis) nigrina

Lanx alta

Lanx klamathensis

Lymnaea stagnalis appressa

Lyogyrus n. sp. 3

Lyogyrus n. sp. 4

Lyogyrusn. sp. 5

Menetus (M.) callioglyptus

Physa {(Physa) skinneri

Physslla {Costatella) virgata

Physella (Physella) gyrina

Physella (Physelia) lordi

Planorbella (P.) subcrenata

Pianorbella (P.) tenuis

Promenelus exacuous

Promenetus umbilicatelius

*Psusdosuccinea columslla

Pyrgulopsis archimedis

Pyrgulopsis n. sp. 1

Pyrgulopsis n. sp. 2

*Radix auricularia

Stagnicola (H.} caperata

Stagnicola (H.) montanensis

Stagnicola (Stagnicola) slodes

Valvata humeralis

Vorticifex effusus dalif

Vorticifex effusus diagonalis

Vorticifex effusus effusus

Vorticifex k. klamathensis

Vorticifex k. sinitsini
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPODS {£ont.).

Py

Fluminicoia n. sp. 1

Fluminicola n. sp. 2

Fluminicola n. sp. 3

Fluminicolan. sp. 7

Fluminicolan. sp. 8

Fluminicolan. sp. 8

Fiurninicola n. sp. 16

Fluminicola n. sp. 27

Fluminicola n, sp. 28

Fluminicola n. sp. 29

Fluminicola n. sp, 30

Fluminicola n. sp, 31

Fluminicola n, sp. 42

Fossaria (B.) bulimoidss

Fossaria {Fassaria) modicella

Fossaria (Fossaria) parva

Gyraulus (A.) crista

Gyraulus (T.) parvus

Helisomna (C.) newberryf

Juga (Oreobasis} “nigrina”

Juga (Oreobasis) nigrina

Lanx afta

\‘-&,'5

Lanx klamathensis

Lymnaea stagnalis appressa

Lyogyrus n. sp. 3

Lyogyrusn. sp. 4

Lyogyrusn. sp. 5

Menstus (M.) callioglyptus

Physa (Physa) skinneri

Physella (Costatella) virgata

Physalla (Physella) gyrina

Physelia (Physslia) lordi

Planorbeifa {P,) subcrenata

Planorbelia (P.) tenuis

Promenetus exacuous

Promenetus umbilicatellus

*Psiiedosuccinea columelia

Pyrgulopsis archimedis

Pyrgulopsis n. sp. 1

i

Pyrgulopsis n. sp. 2

*Radix auricularia

Stagnicola (H.) caperata

Stagnicola (H.) montanensis

Stagnicola (Stagnicola) slodes

Valvata humeralis

Vorticifex effusus dalli

Vorticifex effusus diagonalis

Vorticifex effusus sffusus

Vorticifex k. klamathensis

Vorticifex k. sinitsini
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTHOPODS\D(con
£omight W :

Ferrissia
Flurminicola n. sp. 1
Fluminicelan. sp. 2
Fluminicolan. $p. 3
Fluminiccian. sp. 7
8
9
1

Filuminicola n. sp.
Fiuminicola n. sp.
Fluminicola n. sp.
Fluminiccia n. sp. 27
Fluminicola n. sp. 28
Fiuminicala n. sp, 29
Fiuminicola n. sp. 30
Fluminicola n. sp. 31
Flumninicola n. sp. 42

Fossaria (B.) bulimoides
Fossaria (Fossaria) modicella
Fossaria (Fossaria) parva
Gyraulus (A.) crista .
Gyraulus (T.) parvus - hdeard |
Helisomna (C.) newberryi ' FER s PR

| Juga (Oreobasis} "nigrina"

| _Juga (Oreobasis) nigrina
Lanx alta

Lanx klamathensis

Lymnaea stagnalis appressa

Lyogyrus n. sp. 3 - |t
Lyogyrus n. sp. 4 |

Lyogyrusn. sp. & i o
Meneotus [M.) callloglyptus

Physa (Physa) skinneri
Physella (Costatelia) virgata
Physella (Physella) gyrina
Physella (Physella) jordi X X
Planorbella {P.} subcrenala

Planorbelia (P.) tenuis
Promenetus exacuous
Promenetus umbilicatellus
*Psuedosuccinea columelia i
Pyrguiopsis archimedis o
Pyrguiopsis n. sp. 1
Pyrguiopsis n. sp. 2
*Radix auricuiaria
Stagnicola {H.) caperata
Stagnicola (H.) montanensis
Stagnicola (Stagnicola) elodes
Valvata hurneralis x x
Vorticifex effusus dalli
Vorticifex sffusus diagonalls
Vorticifex effusus effusus )
Vorticifex k. klamathensis X
Vorticifex k. sinitsini
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPODS (cont.).

Forrissia rivularis
Fluminicola n. sp.

7
Fluminicola n. sp. 2
Fluminicolan, sp. 3
Fluminicojan. sp. 7 16
8
9
1

Fluminicola n. sp.

Fluminicola n, sp. 15
Fluminicola n. sp. 16 1
Fluminicola n. sp. 27 60
Fluminicola n. sp. 28 4
Fluminicola n. sp. 29 ] 2
Fluminicola n. sp. 30 1
Fluminicola n. sp. 31 10
Fluminicola n. sp. 42 18
Fossaria (8.) bulimoides 1
Fossaria (Fossaria) modicella 7
Fossaria {Fossaria) parva 0
Gyraulus (A.) erista 1
Gyrauius (T.) parvus 33
Helisoma (C.) newberryi 17
Juga (Oreobasis) “nigrina” 4
| _Juga (Orsobasis) nigrina 5
Lanx alta 8
Lanx klamathensis 18
| Lymnaea stagnalis appressa 8
Lyogyrus n. sp. 3 B
Lyogyrus n. sp. 4 B
Lyogyrus n. sp. 5 B

Meanetus (M.) callioglypius 16
Physa (Physa} skinneti 1
Physelia (Costatella} virgata 14
Physella (Physella) gyrina 61
Physella (Physella) lordi 26
Planorbelia (P.) subcrenata 21
Planorbella (P.) tenuis 0
Promenetus exacuous 4
Promenetus umbilicatelius 8

*Psusdosuccinea columelia 1
Pyrgulopsis archimedis 11
Pyrgulopsis n. sp. 1 7
Pyrguiopsis n. sp. 2 13
*Radix auricularia 24
Stagnicola (H.) caperata 29
Stagnicola (H.} montanensis 1
Stagnicola (Stagnicola) slodes 13
Valvata humesralis ; 32
Vorticifex effusus dalli 4
Vorticifex effusus diagonalis | 5
Vorticifex effusus effusus 39
Vorticifex k. klamathensis 14
Vorticifex k. sinitsini 18
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e 7
Anodonta californiensis Col)
Anodonta wahlamstensis Wi |

Anodonta oregonensis

Gonidea anguiata (NoT TRAck.)

Margaritifera falcatal{NpT

Corbicula fluminea

Sphaerium occidentale

Sphaerium patelia

Sphasrium_striatinum

Musculium raymondi

Musculium securis

Pisidium idahoense

Pisidium casertanum

Pisidium compressum

P.QCLCla

Pisidium pauperculum

Pisidium_ultramontanum o taind

Pisidiumn. sp. 1 Viedoc

Pisidium variabile

Pisidium insigne

Pisidium punctatum
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TABLE 4, UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.

(cont.)

Anodonta wahlametensis

Anodonta oregonensis

Gonidea angulata

Margaritifera falcata

Corbicula fluminea

Sphaerium occidentals

Sphaserium patslia

Sphaerium striatinum

Musculium raymondi

Musculium securis

Pisidium idahosnse

Pisidium casertanum

Pisidium compressum

Pisidium pauperculum

Pisidium ultramontanum X
Pisidium n. sp. 1

Pisidium variabile

Pisidium insigne

Pisidium punctatum X
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
{cont.)

L

Anodonta californiensis

Ancdonta wahlametensis

Anodonta_oregonensis

Gonidea angulata

Margaritifera fa!cata.

Corbicula fluminea

Sphaserium occidentale

Sphaerium patefla

Sphaerium striatinum

Musculium raymondi

Musculium securis

Pisidium idahoense

Pisidium casertanum

Pisidium compressum

Pisidium pauperculum

Pisidium ultramontanum

Pisidium n. sp. 1

Pisidium variabile

Pisidium insigne

Pisidium punctatum

T3s
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.,
(cont.)

T
Anodonta californiensis
Anodonta wahlametensis
Anodonta oregonensis
Gonidea anguiata
Margaritifera falcata
Corbicula fluminea
Sphasrium_occidentale
Sphaerium patella
Sphaerium striatinum X
Musculium raymondi
Musculium securis
Pisidium idahoense

Pisidium casertanum X X X
Pisidium compressum
Pisidium pauperculum x

Pisidium ultramentanum
Pisidium n. sp. 1

Pisidium variabile X x
Pisidium _insigne X X
Pisidium punctatum
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
(cont)

SR

Anodonta californiensis

Ancdonta wahlametensis

Anodonta oregonensis

Gonidea angulata

Margaritifera falcata

Corbicula fluminea

Sphaerium occidentals

Sphaerium patelia

Sphasrium striatinum

Musculium raymondi

Musculium securis

Pisidium idahoense

Pisidium casertanum

X
Pisidium comprassum
Pisidium pauperculum
Pisidium ultramontanum
Pisidium n. sp. 1
Pisidium variabile X

Pisidium insigne

Pisidium punctatum
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
(cont.)

45
Ancdonta californisnsis
Ancdonta wahlamestensis
Anodonta oregonensis
Gonidea angulata X
Margaritifera falcala x
Corbicula fluminea
Sphaerium occidentals
Sphaerium patella
Sphaerium siriatinum
Musculium raymondi X
Musculium securis
Pisidium idahoense
Pisidium casertanum X i X X
Pisidium compressum
Pisidium pauperculum
Pisidium ultramontanum
Pisidium n. sp. 1

Pisidium variabile X X X
Pisidium insigne X

Pisidium punctatum
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
(cont.)

Anodonta californiensis

Anodonta wahlametensis

Anodenta orggonensis

Gonidea angulata

Margaritifera falcata

Corbicula fluminea

Sphaerium occidantale

Sphaerium patella

Sphaerium striatinum

Musculium raymondi

Musculium securis

Pisidium idahoense

Pisidium casertanum

Pisidium compressum

Pisidium paupercufum

Pisidium ultramontanum

Pisidium n. sp. 1

Pisidium variabile

Pisidium insigne
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
(cont.)

Anodonta californiensis

Anodonta wahlametensis

Anodonta_oregonensis

Gonidea angulata

Margaritifera falcata

Corbicula fluminea

Sphaerium occidentale

Sphaerium patelia

Sphasrium siriatinum

Musculium raymondi

Musculium securis

Pisidium idahoensse

Pisidium casertanum

Pisidium compressum

Pisidium pauperculum

Pisidium ultramontanum

Pisidium n. sp. 1

Pisidium variabile

Pisidium _insigne

Pisidium punctatum
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
(cont.)

o -: '--:- _. : ‘x ek
SR 5-,§§§ﬁ*§ i
Anodonta californiensis

Anodonta wahlametensis

Anodonta oregonensis

Gonidea angulata

Margaritifera falcata

Corbicula fluminea

Sphaerium occidentale

Sphaerium patella

Sphasrium striatinum

Musculium raymondi

Musculium secutis

Pisidium idahoense

Pisidium caserfanum

Pisidium compressum

Pisidium pauperculum

Pisidium ultramontanum

Pisidium n. sp. 1

Pisidium variabile

Pisidium insigne

Pisidium punctatum
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
(cont.)

s

S

Ancdonta califo

rniensis
Ancdonta wahlametensis
Anodonta oregonensis
Gonidea angulata
Margaritifera falcata
Corbicula fluminea
Sphasrium occidentale
Sphaerium palslia
Sphaerium striatinum [x]
Musculium raymondi
Musculium securis
Pisidium idahoense X
Pisidium casertanum [x]
Pisidium compressum
Pisidium pauperculum
Pisidium ultramontanum
Pisidium n, sp. 1
Pisidium variabile [x]] x
Pisidium insigne

Pisidium punctatum
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.

(cont.)
T S W R L
i Ghzatas % i é 1 "._“4. 3 R
o e

Anodonta californiensis
Anodonta wahlametensis

Anodonta_orsgonensis X
Gonidea angulata
Margaritifera _falcata
Corbicula_fluminea

Sphaerium occidsniale
Sphaerium patella

Sphaerium striatinum

Musculium raymondi X

Musculium securis

Pisidium idahoanse
Pisidium casertanum ' [x][x] X X
Pisidium compressum '

Pisidium paupercuium

Pisidium ultramontanum

Pisidium n. sp. 1

Pisidium vatiabile X X X
Pisidium insighe
Pisidium punctatum

omast
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
{cont.)

Anodonta wahlametensis

Anodonia oregonensis

Gonidea angulata

Margaritifera falcata

Corbicula fluminea

Sphaerium occidentale

Sphaerium patslia

Sphaerium striatinum

Musculium raymondi

Musculium sscuris

Pisidium idakoense

Pisidium casertanum

Pisidium compressum

Pisidium pauperculum

Pisidium ultramontanum

Pisidium n. sp. 1

Pisidium variabile

Pisidium insigne

Pisidium punctatum
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
(cont.)

T P ———
Anodonta californiensis
Anodonta wahiametensis
Anodonta oregonensis
Gonidea angulata
Margaritifera falcata
Corbicula fluminea
Sphaerium occidentale
Sphaerium patella
Sphaerium striatinum
Musculium raymondi X
Musculium securis
Pisidium idahoense
Pisidium casertanum X X X X
Pisidium compressum ] x
Pisidium paupsrculum
Pisidium ultramonptanum
Pisidium n. sp. 1
Pisidium variabile X X X
Pisidjum insigne X
Pisidium punctatum

T ;}. 2

Tas

Ex. 277-US-406
Page 197 of 400



TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
(cont.)

RS o

Ancdonta californiensis

Ancdonta wahlametensis
Anodonta oregonensis

| Gonidea angulata
Margaritifera falcata
Corbicula fluminea
Sphaerium cccidentale
Sphaerium patella X
Sphaerium striatinum
Musculium raymondi
Musculium securis
Pisidium idahoense X
Pisidium casertanum X X [x] X X X [x] [x}
Pisidium compressum
Pisidium pauperculum
Pisidium ultramantanum
Pisidium n. sp. 1
Pisidium variabile X X X
Pisidium insigne [x]

SRSy

Ao
o

5
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
(cont.)

Anodonta californisnsis

Anodonta wahlametensis

Anodonta oregonensis

Gonidea angulata

Margaritifera falcata

Corbicula fluminea

Sphaerium occidentale

Sphaerium patella

Sphasrium striatinum

Musculium raymondi

Musculium securls

Pisidium idahocense

Pisidium casertanum

[x]

[x]

[x]

Pisidium compressum

Pisidium pauperculum

Pisidium ultramontanum

Pisidium n. sp. 1

Pisidium variabile

Ix]

Pisidium insigne

Pisidium
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
{cont.))

S

alifornisnsis

Ancdonta ¢
Anocdonta wahlametensis
Anodonta oregonensis
Gonidea angulala
Margaritifera falcata
Corbicula fluminea
Sphaerium occidentals
Sphasrium patella X
Sphaerium striatinum
Musculium raymondi
Musculium securls
Pisidium idahoense
Pisidium casertanum X [x]|[x]
Pisidium compressum
Pisidium paupercuium
Pisidium ulframontanum
Pisidium n. sp. 1
Pisidium variabile
Pisidium insigne X
Pisidium punctatum
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
(cont.)

Anodonta californiensis

Anodenta wahlameltensis

Anodonta oregonensis

Gonidea angulata

Margaritifera falcata

Corbicula fluminea

Sphaserium occidentale

Sphaerium patella

Sphaerium striatinum

Musculivm raymondi

Musculium securis

Pisidium idahosnhse

| Pisidium casertanum

Pisidium compressum

Pisidium pauperctulum

Pisidium ultramontanum

Pisidium n. sp. 1

Pisidium variabils

Pisidium insigne

| Pisidium punctatum
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
{cont.)

| Anodonta californisnsis

Anodonta wahlametensis
Anodonta oreganensis
Gonidea angulata
Margaritifera falcata
Corbicula fluminea
Sphasrium occidentale
Sphaerium patalia
Sphasrium striatinum
Musculium raymondi

Musculium seacuris X

Pisidium idahoense X X X X X X
Pisidium casertanum X X X X X X X
Pisidium compressum . X X x X X X X
Pisidium pauperculum

Pisidium ultramontanum x

Pisidium n. sp. 1 x7?

Pisidium varfabile X X

Pisidium insigne

ComBuE
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES,
(cont.)

Anodonla californiensis

Anodonta wahlametensis

Anadonta oregonensis

Gonidea angulata

Margaritifera falcata

Corbicula fluminea

Sphaerium occidentale

Sphaerium patella

Sphaerium striatinum

Musculium raymondi

Musculium securis

]

Pisidium idahosnse

Pisidium casertanum

»

»

Pisidium compressum

Pisidium pauperculum

Pisidium ultramentanum

Pisidium n. sp. 1

Pisidium variabile

Pisidium_insigne

T51
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
{cont.)

RY X i : §o§. X é 3 x
§§§% S § <§}- ] SR
| e

e

Anodonta californisnsis
Anodonta wahiamaetensis
- Anodonta oregonensis
Gonidea angulata
Margaritifera falcata
Corbicula fluminea
Sphaerium occidsntale .
Sphaerium patelia
Sphaerium sfriatinum
Musculium raymondi
Musculium securis
Pisidium idahoense
Pisidium casertanum
Pisidium compressum
Pisidium paupsrculum
Pisidium ultramontanum
Pisidium n. sp, 1
Pisidium variabile X
Pisidium_insigne

Pisidium punctatum

oI I I
»
L]
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS

: BIVALVES.

(cont.)
; R . o :
e o L
P ? 3 g:s i kp§.~'z
Anodonia californiensis
Anodonta wahlamelensis
Anodonta oregonensis X

Gonidsa angulata

Margaritifera falcata

Corbicuia fluminea

Sphaerium occidentale

Sphaerium patslia

Sphaerium striatinum

Musculium raymondi

Musculium secutis

Pisidium idahoense

Pisidium casertanum

Pisidium compressum

Pisidium paupsrctlum

Pisidium ultramontanum

Pisidium n. sp. 1

Pisidium variabile

Pisidium insigne

tu
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
{cont.)

Anodonla californiensis
Anodonia wahlametensis
Anodonta oregonensis X
Gonidea angulata
Margaritifera falcata
Corbicula fluminea
Sphaerium occidentale
Sphaerium patella

Sphaerium striatinum X X
Musculium raymondi [o]

Musculium securis

Pisidium idahoense X
Pisidium cassrtanum X
Pisidium compressum ] x

Pisidium paupsrculum
Pisidium ultramontanum
Pisidium n. sp. 1
Pisidium variabile
Pisidium insigne
Pisidium punctatu
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
(cont.)

T T

i ]

Anodonta californiensis

Anodonita wahlametensis

Anodonta oregonensis

Gonidea angulata

Margaritifera falcata

Corbicula fluminea

Sphaerium occidentale

Sphaerium patslla

Sphaerium striatinum

Musculium raymondi

Musculium securis

Pigidium idahoesrnsea

Pisidium casertanum

Pisidium compressum

Pisidium paupereulum

Pisidium ultramontanum

Pisidium n. sp. 1

Pisidium variablle

Pisidium insigne

Pisidium punctatum
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
(cont.)

Anodonta californisnsis
Anodonta wahlametensis
Anodonta oregonensis
Gonidea anguiata
Margaritifera falcata
Corbicuia fluminea
Sphaerium occidentale
Sphaerium patella
Sphaerium striatinum

Musculium raymondi X

Musculium securis

Pisidium jidahoense x

Pigidium casertanum X [x] ] x X X X X
Pisidium compressum ] x

Pisidium pauperculum X

Pisidium uitramontanum
Pisidium n. sp. 1
Pisidium variabile x X x

Pisidium insigne X
Pisidium punctatum
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
(cont)

Anodonta californiensis

Anodonta wahlametensis

Anodonfa oregonensis

Gonidea angulata

Margaritifera falcata

Corbicula fluminea

Sphaerium occidentale

Sphaerium patella

Sphaerium striatinum

Musculium raymondi

Musculium securis

Pisidium idahoense

Pisidium casertanum

[x]

[x]

Pisidium compressum

Pisidium paupsrcufum

Pisidium ulframontanum

Pisidium n. sp. 1

Pisidium variabile

Pisidium insighe

Pisidium punctatum

T87
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
(cont)

Anodanta wahlametensis
Anodonta_orggonsnsis
Gonidsea angulata X
Margaritifera falcata
Corbicuia fluminea
Sphaerium occidentale
Sphaerium patsila X
Sphaerium striatinum X x
Musculium raymondi
Musculium securis

Pisidium idahoense X X x X
Pisidium casertanum X X X X X
Pisidium compressum ] x X

Pisidium pauperculum
Pisidium uitramontanum
Pisidium n. sp. 1
Pisidium variabile X X X X

Pisigium insigne X
Pisidium punctatum

T8
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
(cont.)

Anodonta californiensis

Anodonta wahlametensis

Anodonta oregonensis

Gonidea angulata

Margaritifera falcata

Corbicuia fluminea

Sphasrium cccidentale

Sphaerium patella

Sphasrium striatinum

Musculium raymondi

Musculium securis

Pisidium idahoense

Pisidium casertanum

Pisidium comprassum

Pisidium pauperculum

Pisidium ultramontanum

Pisidium n. sp. 1

Pisidium variabile

Pisidium insigne

Pisidium punctatum
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
(cont.)

Anodonta californiensis

1
Anodonta wahlametensis 0
Anodonta oregonsnsis 6
Gonidea angufala 4
Margaritifera falcata 3
Corbicula fluminea 0
Sphaerium occidentale 1
Sphaerium patella 7
Sphaerium striatinum 17
Musculium raymondi B
Musculium securis 4
| Pisidium idahoense 29
Pisidium casertanum 85
Pisidium compressum 29
Pisidium paupercuium 5
Pigidium ultramontanum [
Pisidium n. sp. 1 3
Pisidium variabile 45
Pisidium_insigne 16
Pisidium punctatum 3
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TABLE 6. SITE OWNERSHIP.

Crater Lake National Park (total
2

107,

108

Winema National Forest (total 85)

35, 36, 37, 38, 39,
60,
77,
111,
127,
161,

277,

16, 17, 18, 20, 21, 24, 25, 33,
40, 41, 42, 43, 44, 47, 50, 51, 53, 54, 55, 59,
61, 62, 63, 64, 65, 67, 69, 70, 71, 74, 75, 76,
78, 79, 93, 96, 101, 104, 105, 106, 109, 110,
112, 113, 114, 115, 116, 117, 118, 125, 126,
128, 129, 146, 147, 155, 156, 157, 159, 160,
172, 173, 174, 175, 176, 177, 179, 180, 276,
278, 283, 284, 286, 288

Fremont National Forest (total
16)

28, 119, 120, 246, 247, 257, 258, 259, 260, 261,
262, 263, 267, 268, 270, 291

Klamath National Wildlite Refuge
(total 3)

58, 189, 190

BLM (total 30)

10, 11, 12, 72, 81, 82, 83, 90, 91, 92, 133, 134,
135, 136, 137, 138, 139, 151, 152, 153, 154, 188,
239, 240, 241, 242, 243, 244 245 292

Bureau of Raclamation (total 2)

237, 238

State of Oregon (total 9%)

1, 2, 3, 5, 45, 46, 49, 52, 95

Klamath County (tofal 27)

7, 19, 97, 98, 99, 181, 193, 195, 196, 197, 198,
199, 200, 201, 202, 203, 204, 205, 206, 208, 209,
210, 227, 228, 229, 254, 280

City of Bonanza (total 5)

80, 142, 143, 144, 145

City of Klamath Falls (total 2)

218, 222

City of Sprague River (total 1)

273

Other (total 111%)

4, 6, 8, 9, 13, 14, 15, 22, 23, 26, 27, 29, 30, 31, 32,
34, 48, 56, 57, 66, 68, 73, 84, 85, 86, 87, 88, 89,
94, 100, 102, 103, 121, 122, 123, 124, 130, 131,
132, 140, 141, 148, 149, 150, 158, 162, 163, 164,
165, 166, 167, 168, 169, 170, 171, 178, 182, 183,
184, 185, 186, 187, 191, 192, 194, 207, 211, 212,
213, 214, 215, 216, 217, 219, 220, 221, 223, 224,
225, 226, 230, 231, 232, 233, 234, 235, 236, 248,
249, 250, 251, 262, 253, 255, 256, 264, 265, 266,
269, 271, 272, 274, 275, 279, 281, 282, 285, 287,
289, 290, 293

* note that some of these sites are wholly or in part highway right of ways and hence also
publicly owned. In many cases, the extent of the highway right-of way was unclear. Ownership
determined using Winema National Forest Aoad Atlas, Winema National Forest 1994 and Fremont

National Forest 1987 1:126,720 maps.
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APPENDIX A. SITES.

Map coordinates are from the latest available USGS 7.5' series topographic maps. Legal

coordinates are given when practical; where survey is irregular, projected coordinates are given,

orienting from the nonhwest section comer wherever possible. Some areas have not been

surveyed, or the survey is sufficiently imegular as to make use of township and range difficult,
Hence, UTM coordinates are also supplied, in the format favored by Crawford (1983). Road
names, road numbers and land ownership were confirmed using DeLorme Mapping’s QOregon

Atlas and Gazetteer, Winema National Forest Road Atlas, Winema National Forest 1986 and

Fremont National Forest 1987 1:126,720 maps. Site descriptions are a partial dump from Deixis

MolluskDB™. Number in parentheses at the end of each entry refers to site map page number

{see APPENDIX B).

Site entry format: Project site number, Deixis locality number [in

brackets], locality name, coordinates (UTM; legal),

quadrangle {(name and year), county, drainage,

mountain range, valley, geographic description,

elevation, depth, habitat description, locality remarks,

collector remarks, date collected, and collectors.

Collector abbreviations as follows: TF=
EJ=
J=
SW=
DS=

Temrence J. Frest

Edward J. Johannes

James E. Johannes

Steve L. Welty, Dubois, WY

David C. Simon, Oregon State University,
Corvallis, OR '

A1
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1. [630] South source springs to the Wood River. Zone 10: 583,750E 4,731,980N. SWs; SE4
NE= SE~ sec. 3, T33S R7 =E, Fort Klamath 1985 quad., Klamath Co. Wood River-Agency Lake-
Upper Klamath Lake-Link River-Lake Euwauna-Klamath River, Wood River Valley. Unnamed S.
source springs to the Wood River at Jackson F. Kimball State Park campground, N. of Fort
Klamath, off Sun Mountain Road (OR 232, FS 2300). Elev. 4197". Depth 4-22'. Large cold spring
pool and run; probably several springs as sources; abundant wood fragments at source; locally
abundant Rorippa, bryophytes, Mimulus; uncommon small Nostoc; mud-sand-pumice gravel-rare
cobble substrate. Very cold; slow-swift; clear; shallow-deep. Hand and dip net collections; partly
sieved in field. Abundant Fluminicola locally (2 species); uncommon sphaerids. Some
modification at some spring sources; possibly partly dug out. 8/15/1991 TF, EJ, JJ! Recollect at
southern spring sources; dip net and tray; field sieved to eliminate pumice. Good relaxation. Two
species of Fluminicola; rare Lyogyrus; uncommon sphaeriids. 6/24/1994 TF, EJ! [B39]

2. [631] First unnamed spring south of Klamath State Fish Hatchery. Zone 10: 586,460E
4,722,210N. NE» NE SE% SWie sec. 1, T34S R7 E, Fort Klamath 1985 quad., Klamath Co.
Crooked Creek-Wood River-Agency Lake-Upper Klamath Lake-Link River-Lake Euwauna-
Klamath River, Wood River Valley. First unnamed spring ca. 0.1 mi. S. of Klamath State Fish
Hatchery on E. side of road to hatchery (above), ca. 0.5 rd. mi. N. off Crater Lake Highway (OR 62).
Elev. 4190'. Depth 0-2". Small somewhat modified cold spring run; abundant Rorippa to E. of
access road; less common below. Predominantly basalt cobble substrate to E. of road, with some
mud and sand patches; slow; clear; moderately cold. Common small Fiuminicola on cobbles; rare
sphaeriids (not collected). Collected by hand and dip net. Flow partly diverted into hatchery;
collected below diversion structure. 8/15/1991 TF, EJ, JJ! Common small Fluminicola on
cobbles; rare sphaetiids (not collected). Dip net and tray collection. 6/23/1994 TF, EJ! [B41]

3. [632] Tecumseh Spring northeast of Agency Hill. Zone 10: 586,770E 4,721,340N. SWs NE%
SWiq NEx sec. 12, T34S R7 %E, Fort Klamath 1985 quad., Klamath Co. Crooked Creek-Wood
River-Agency Lake-Upper Klamath Lake-Link River-Lake Euwauna-Klamath River, Wood River
Valley. Tecumseh Spring, beside (E. of) Crater Lake Highway (OR 62), 0.2 rd. mi. S. of OR 62
crossing of Crooked Creek, just S. of access road to Kiamath State Fish Hatchery, just NE of
Agency Hill. Elev. 4153'. Depth 1-36". Large, partly modified cold spring complex and pool; local
Rorippa; dense Myriophyllum and Ceratophylium beds in deeper areas, some substantial Chara
stands; mostly mud substrate, with scattered gravel, cobbles, boulders, especially on E. side and
" S. end. Abundant Fluminicola; very common Carinifex; sphaeriids; Physella; very rare dead Lanx.
Collected by hand and dip net. Partly dug out and diverted as water source. 8/15/1991 TF, EJ, JJ!
Abundant Fluminicola; very common Carinifex; sphaeriids; Physella; rare Lanx on cobbles, Dip
net and tray, hand collections; partly sieved in the field. 6/24/1994 TF, EJ! [B41]

4. [633] Wood River Springs at head of Wood River. Zone 10; 583,440E 4,732,680N. NE4 NEX
SWi NE% sec. 3, T33S R7 E, Fort Klamath 1985 quad., Klamath Co. Wood River-Agency Lake-
Upper Klamath Lake-Link River-Lake Euwauna-Klamath River, Wood River Valley. Wood River
Springs, source springs to the Wood River, N. of Jackson F. Kimball State Park, NE of Fort
Klamath, off Sun Mountain Road (OR 232, FS 2300). Elev. 4200'. Depth 1-2". Cold springs with
mostly fine gravel and sand (pumice) substrate; some large wood fragments; local dense Rorippa.
Heavily grazed, with snails {common small Fluminicola) surviving only in fortuitously protected
areas. Hand and dip net collections. 8/15/1991 TF, EJ, JJ! (B39]

5. [634] Crooked Creek 1. Zone 10: 586,580E 4,721,600N. SW2 SWiy NWig NB4 sec. 12, T34S
R7 »E, Fort Klamath 1985 quad., Klamath Co. Crooked Creek-Wood River-Agency Lake-Upper
Klamath Lake-Link River-Lake Euwauna-Klamath River, Wood River Valley. Crooked Creek above
(E. of) Crater Lake Highway (OR 62) crossing just E. of access road to Klamath State Fish
Hatchery. Elev. 4148'. Depth 1-18". Spring-fed cold creek with mixed mud, sand, pumice gravel
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substrate; no macrophyies, Common large black Fluminicolfa. Hand, brush and tray collection. -
8/15/1991 TF, EJ! [B41]

6. [635] Link River at USGS north gauging station. Zone 10: 599,550E 4,674,920N. NEx SWw
8Wi NWhssec, 32, T38S ROE, Klamath Falls 1985 quad., Klamath Co. Link River-Lake Ewauna-
Klamath River. Link River on W. side at USGS N. gauging station, just N. of a power station, W. of
Klamath Falls. Elev. 4098'. Depth 1-48", River with substrate ranging from pebbles to boulder-size
rocks. Rapids. Abundant Vorticifex klamathensis klamathensis; common Pyrgufopsis
archimedis; Pyrgulopsis n. sp.; uncommon Lyogyrus; common sphaeriids. Hand and dip- net
collections. 8/15/1991 TF, EJ, JJ! Vorticifex klamathensis klamathensis; common Pyrgulopsis
archimedis; Pyrgulopsis n. sp.; uncommon Lyogyrus;, common sphaeriids. Hand, dip net, and
brush collected. 10/26/1992 TF, EJ, JJ! [B54]

7. [636] Barkley Spring below Modoc Rim. Zone 10: 597,930E 4,692,700N, Quarter sections not
practical; sec. 6, T37S ROE, Modoc Point 1985 quad., Klamath Co., Oregon. Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River, Upper Klamath Lake Basin. Barkley Spring at the
south end of Hagelstein County Park, west side of Algoma Road, east of US97 (The Dalles-
California Highway) and Upper Klamath Lake, below Modoc Rim, ca. 13 mi. north of Klamath Falls,
Elev. 4150'. Depth 1-4". Large cold spring pool with predominantly sand and fine pumice-basalt
gravel; local mud in quiet areas and where channel is dug out; basalt boulders at one spring
source. Rare Lanx; common large Fluminicola; Vorticifex locally common. Type locality of
Vorticifex klamathensis sinitsini Baker, 1945. Hand collection. Collected in the spring run and in
the pond. South spring diverted into concrete box at head of irrigation channel. 08/15/1991 TF,
EJ, JJ! Common Fluminicola, Vorticifex, Stagnicola caperata, Physelia; Lanx; uncommon
Lyogyrus. Note: also collected off algal mats in spring box. Hand and dip net collected.
09/29/M1997 TF, EJ! [B72]

8. [637] Williamson River at the Waterwheel Campground. Zone 10: 591 540E 4,708,360N. NWs;
SWs: SWh NB's sec. 21, T358 R7E, Agency Lake 1985 quad., Klamath Co. Williamson River-
Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Waterwheel Campground (private)
W. off US 97 (The Dalles-Califomia Highway) bridge on the N. side of the Wiliamson River,
opposite Williamson River Pumping Station. Elev. 4142'. Depth 1-4". River with gravel-cobble-
some mud substrate; no macrophyies; very common odd lumber mill effluent-type algae and
some protozoan coating on rocks. Gravel bar rapids. Common small Lanx; uncommon large
Fluminicola. Hand collection. 8/15/1991 TF, EJ, JJ! [B4] 42 120%2

9. [638] Upper Klamath Lake north of Rattlesnake Point. Zone 10: 596,552E 4,688,792N.
Projected from NW corner; SE% SEx SE NWh SWh4 sec. 23, T37S RBE, Wocus 1985 quad.,
Klamath Co. Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Upper Klamath Lake
just N. of Rattlesnake Point and W. of the intersection of Algoma Road and US 97 (The Dalles-
California Highway), along W. side of S. P. R. R. grade. Elev. 4143'. Depth 1-4'. Lake with red
pumice boulders and cobble substrate; local mud bottom. No macrophytes, but epiphytic algae
common. One large species of Fluminicola abundant. Very rare Lyogyrus. Hand collection.
8/151991 TF, EJ, JJI [B97]

10. {639] Klamath River east of John C. Boyle Power Plant. Zone 10: 577,140E 4,660,260N.
SWs: NEw SWhi NWi4 sec. 13, T40S R6E, Chicken Hills 1986 quad., Klamath Co. Klamath River
Kiarnath River on N. side just E. of the John C. Boyle Powerplant at RM 220.6, BLM lands. Elev.
3350-3360". Depth 1-24". River with large scale rapids with boulders. Quiet pools scattered to
side. Swift current and deep pools in center. in quiet areas, Elodea, Potamogefon crispus,
Ceratophyllum. Collected * mi, section of the river. Juga (Oreobasis) scattered, mostly in quiet
pools near shore in shallow water: Lanx abundant throughout, most common in deep or more in
current: become more rare offshore and in most violent rapids. Fluminicola uncommon, in quiet
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pools. Vorticifex effusus and Physella mostly in quiet pool edges. Hand collected. 8/16/1991 TF,
EJ, JJI [B26]

11. [64C] Unnamed spring south of John C. Boyle Power Plant. Zone 10: 576,440E 4,659,140N.
NE NEi; NWe1 NEM sec. 23, T40S R6E, Chicken Hills 1986 quad., Klamath Co. Klamath River
Unnamed spring 0.8 d. mi. S. of John C. Boyle Power Plant on W. side of the gravel road and
Klamath River (RM 219.5), BLM lands. Elev. 3400'. Depth 0-0.5". Road side cold spring. Rock
face and adjacent rock and mud spring run. Very shallow; almost a trickle. No macrophytes. Juga
mostly juveniles, collected by hand. 8/16/1881 TF, EJ, JJ! [B26]

12. [641] Unnamed spring at Klamath River RM 212.5. Zone 10: 571,700E 4,652,820N. NE
SEx SWi¢ SE% sec. 5, T41S R6E, Mule Hill 1985 quad., Klamath Co. Klamath River Unnamed
spring run on Klamath Rim above heavily grazed flat (former fen), N. of Klamath River (RM 212.5),
BLM lands. Elev. 3450". Depth 0-0.5". Small cold spring with gravel-cobble substrate, sparse sand
and mud. No macrophytes. Juga uncommon; very small Fluminicola moderately common.
Collected by hand. 8/16/1891 TF, EJ, JJ! [B74]

13. [642] Unnamed spring at Klamath River AM 210.8. Zone 10: 568,590E 4,652,080N.
Projected from NE comer; NWh NWa SEx SEM NWh sec. 7, T41S R6E, Mule Hill 1985 quad.,
Klamath Co. Klamath River Unnamed spring run on NW side of dirt road below Klamath Rim, N. of
Klamath River (RM 210.8). Elev. 3220". Depth 1-6". Cold spring run in heavily grazed area. No
macrophytes. Mud bottom with some cobbles-boulders. Juga (Oreobasis) moderately abundant,
mix of juveniles and adults; hand collected. Physella sp. rare; not collected. 8/8/1991 TF, EJ, JJ!
[B74]

14, [643] Unnamed double spring run at Klameth River RM 209.7. Zone 10: 567,920E
4,651,160N. SWs NE4 SWi SWit SEs sec. 12, T41S R6E, Mule Hill 1985 quad., Klamath Co.
Klamath River Unnamed double spring run below and to E. of power (Pacific Power and Light)
substation below Klamath Rim, N. side of Klamath River at RM 209.7. Elev. 2860'. Depth 1-6".
Two narrow (< 18") spring runs which have cobbles and boulder and some mud. Scirpus on sides.
Juga faidy abundant, mostly adulis and subadults (normal population distribution). Hand
collected. Heavily grazed area. 8/16/1991 TF, EJ, JJ!  [B75]

15. [799] Upper Klamath Lake at Rattlesnake Point. Zone 10: 596,456E 4,688,648N. Projected
from NW corner; NE* SWis SWis SEvs SWagsec. 23, T37S RBE, Wocus 1985 quad., Klamath Co.
Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Upper Klamath Lake at Rattlesnake
Point just SW of the intersection of Algoma Road and US 97 (The Dalles-California Highway), W. of
S. P. R. R. levee. Eiev. 4143'. Depth 2-4'. Lake with mud bottom with scattered basalt bouiders;
rare bedrock (red pumice, basalt} exposures. Mollusks hand collected. 8/15/1991 TF, EJ, JJ!
Common Pyrgulopsis archimedis; Pisidium ultramontanum rare; mostly dead Carinifex;
uncommon Voriicifex klamathensis klamathensis; rare Lyogyrus, uncommon Fluminicola.
Collected by hand and dip net. 10/26/1992 TF, EJ, JJI [B97]

16. [B00] Unnamed springs near Ouxy Spring. Zone 10: 596,888E 4,694,528N. Quarter sections
not practical; sec. 1, T37S R8E, Modoc Point 1885 quad., Klamath Co. Upper Klamath Lake-Link
River-Lake Ewauna-Klamath River. Unnamed springs near Ouxy Spring below US 97 (The Dalles-
Califomia Highway) at rd. mi. 260.8 and S. P. R. R. track on the E. shore of the Upper Kiamath
Lake below Modoc Rim, Winema National Forest. Elev. 4143'. Depth 0-1". Shallow cold spring run
with gravel bottom scattered red basalt with pumice ke texture. Hand, brush, and dip net
collection. Common Lyogyrus, Fluminicola, ware Pyrgulopsis archimedis;, rare Pisidium
ultramontanum. Collected at unusually low water stage of lake. 10/26/1992 TF, EJ, JJI [B72]
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17. [801] Upper Kiamath Lake offshore of Ouxy Spring. Zone 10: 596,886E 4,694,528N. Quarter
sections not practical; sec. 1, T37S R8E, Modoc Point 1985 quad., Klamath Co. Upper Klamath
Lake-Link River-Lake Ewauna-Kiamath River. Offshore of Ouxy Spring below S. P. R. R. track and
US 97 (The Dalles-Califomia) &t rd. mi. 260.8 on the E. shore of the Upper Klamath Lake below
Modoc Rim, Winema National Forest. Elev. 4143'. Depth 1-3'. Spring influenced lake with red
basalt [pumice- like texture] gravel- scattered cobble substrate. No macrophytes; local epiphytic
algae. Common Lyogyrus, Fluminicola; Pyrgulopsis archimedis; abundant Pisidium
ultramontanum. Collected & unusually low water stage of lake. Hand, brush, and dip net
collection. 10/26/1992 TF, EJ, JJ! [B72]

18. [B03] Sucker Spring below Modoc Rim. Zone 10: 597,300E 4,693,750N. Quarter sections
not practical; sec. 1, T37S R8E, Modoc Point 1985 quad., Klamath Co. Upper Klamath Lake-Link
River-Lake Ewauna-Klamath River. Sucker Spring below S. P. R. R. track and US 97 (The Dalles-
Calffornia Highway) at about rd. mi. 261.3, on the E. side of Upper Klamath Lake below Modoc
Rim, Winema National Forest. Elev. 4143'. Depth 0-2°. Cold spring with well-rounded boulder-
cobble substrate with local dense Rorippa. Juga (Oreckasis) abundant; full ontogeny. Rare
Physella. Brush and tray, hand collections. Collected at unusually low lake water levels.
10/26/1992 TF, EJ, JJ!  [B72]

19. [804] Howard Bay boat ramp on the west side of Upper Klamath Lake. Zone 10: 587 ,260E
4,684,920N. SWw NWhs NWas NE sec. 36, T37S R7E, Howard Bay 1985 quad., Klamath Co.
Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Howard Bay boat ramp on the on W.
side of Upper Klamath Lake at Howard Bay just off OR 140 (Lake of the Woads Highway). Elev.
4143 Depth 1-4'. Lake with predominantly mud substrate and scattered basalt cobbles,
boulders; rip-rap near shore. Dense macrophyles off shore bul nane close (Ceratophylium,
Nelumbo). Rather warm and turbid; nil velocity. No live mollusks except Physella; dead
Stagnicola, Planorbella (not collected). 10/27/1992 TF, EJ, JJ!  [B52]

20. [805] Camporee Spring at Odessa Campground. Zone 10; 577,270E 4,697,800N. NW3s NWis
NWss NE sec. 24, T36S R6E, Pelican Bay 1985 quad., Klamath Co. Odessa Creek-Upper
Klamath Lake-Link River-Lake Ewauna-Klamath River. Camparee Spring along Qdessa Creek at
Odessa Campground off OR 140 (Lake of the Woods Highway) on FS 3639, Upper Klamath Lake,
Winema National Forest. Elev. 4143'. Depth 1-5". Spring with basal boulders, cobbles, and
pebbles. Vesicular basalt or pumice pebbles are present. No macrophytes; common epiphytic
algae (Cladophora). Only adult Fluminicola were found in spring; most abundant at mouth. Spring
coliected at extreme fow-water level in Upper Klamath Lake; usually underwater at nommal water
levels. Hand, tray, and brush collections. 10/27/1992 TF, EJ, JJ! [B79]

21. [806) Odessa Creek at Camporse Spring. Zone 10: 577,270E 4,697,800N. NWss NWis NW
NE% sec. 24, T36S R6E, Pelican Bay 1985 quad., Klamath Co. Odessa Creek-Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. Odessa Creek on both sides of Camporee Spring in
Odessa Campground off OR 140 (Lake of the Woods Highway) on FS 3639, Upper Klamath Lake,
Winema National Forest. Elev. 4143", Depth 1-5'. Creek with sparse cobbles (except near spring);
mostly mud-gravel substrate, including fossil fish bones. Elodea 8-9' from shore. Dredged creek
channel on either side of the nearby Camporee Spring. Dip net, traw, and hand collections.
Common Carinifex, Pisidium idahoense; Fluminicola; uncommon Lanx and Lyogyrus on rocks.
Rare Anodonta californiensis? 10/27/1992 TF, EJ, JJ! [B79)]

22. [807] Unnamed spring west of Odessa and Camporee Springs. Zone 10: 576,100E
4,697 450N. NWh: NWh: SE NEY4 sec. 23, T36S R6E, Pelican Bay 1985 quad., Klamath Co.
Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Unnamed spring W. of Odessa and
Camporee Springs on the west side of OR 140 (Lake of the Woods Highway), Winema National
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Forest. Elev. 4154'. Boulder-cobble substrate. Spring now dry. No mollusks. 10/27/1992 TF, EJ,
JJ1 10/27/1992 TF, EJ, JJ! [B79]

23. [808] Harriman Spring in Harriman Spring Resort. Zone 10: 574,060 4,701,960N. SWis SWi«
SWis NE3; sec. 3, T36S RGE, Pelican Bay 1985 quad., Klamath Co. Upper Klamath Lake-Link
River-Lake Ewauna-Klamath River. Harriman Spring in Hamiman Spring Resort at Hamiman Lodge,
off Westside Road on W. side of Upper Klamath Lake. Elev. 4143'. Depth 2-38". Composite cold
spring channel with red basalt cobble-boulder bettom draining directly into Upper Klamath Lake.
Rare Aorippa near shore. Offshore Veronica and very abundant huge Nostoc pruniforme
accumulations. Both spring sources and cffshore runs were collected. Lake levels unusually low.
Collected by hand, dip net, brush and tray. Common Fluminicola {possibly two spp.); common
Lyogyrus on Nostoc undersides and rocks; common Vorticifex and uncommon Lanx on rocks.
10/27/1992 TF, EJ, JJ! [B78]

24, [809] Malone Spring east side of FS 3459. Zone 10: 575,180E 4,708,850N. SWiw SWh NE
NW4s sec. 14, T358 R6E, Crystal Spring 1985 quad., Klamath Co. Crystal Creek-Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. Malone Spring ca. 0.9 rd. mi. off (E. of) Westside
Road along FS 3459 near Malone Springs Picnic Area and boat ramp, tributary of Crystal Creek,
W. of Agency Lake, Winema National Forest. Eiev. 4143'. Depth 0-4'. Cold spring with mud with
occasional cobbles. Macrophytes present. Hand and dip net collections. Rare Carinifex, Lanx;
uncommon Fluminicofa, Lyogyrus, Lymnaea stagnalis appressa, sphaeriids, 10/27/1992 TF,
EJ, JJ! Recollected at nomal lake level; trawl, dip net and tray collections. Fauna as above; but
more comition Carinifex, Fluminicola, Lymnaea. 6/23/1994 TF, EJ! [B32]

25. [810] Mares Egg Spring at head of Crane Cresk. Zone 10: 576,850E 4,723,300N. Quarter
sections not practical;, sec. 2, T34S R6E, Mares Egg Spring 1985 quad., Klamath Co. Crane
Creek-Fourmile Creek-Klamath Lake-Link River-Lake Ewauna-Klamath River, Wood River Valley.
Mares Egg Spring at head of Crane Creek on E. side of Wesiside Road, Winema National Forest.
Elev. 4147', Depth 0-13". Very cold spring runs and large pool with Rorippa and Mimulus mostly
confined to edges; Nosfoc accumulations in deeper pool. Substrate predominantly sand, sil,
mud; some highly calcareous. Clear; deep in center. Common downed trees, wood. Rare
Vorticifex, commaon small Fluminicola in small side springs on N. end; rare sphaeriids in main pool.
Dip net and hand collections. Spring level has dropped due to illegal dredging of Crane Creek by
a farmer. 10/27/1992 TF, EJ, JJ! Revisited after some repair of 1992 damage; water level higher;
Nostoc not improved. Not collected. [B67]

26. [839] Klamath River at RM 214.9. Zone 10: 574,400E 4,652,610N. SE} SEx% NE SE3 SWhy
sec. 3, T41S R6E, Chicken Hills 1986 quad., Klamath Co. Klamath River. West side of the Klamath
River SE of Grizzly Butte below Klamath Rim at RM 214.9. Elev. 3160'. Depth 1-2'. River with
boulder substrate. Polluted. Lanx rare. Hand collected. River polluted. 8/16/1991 TF, EJ, JJ!
iB27]

27. [1115] Penny Spring at site of Penny Guard Station. Zone 10: 574,550E 4,663,040N. NW
NE-s SWh NWiy SEb sec. 3, T40S REE, Chicken Hills 1986 quad., Klamath Co. Unnamed Creek-
Klamath River. Penny Spring at the site of Penny Spring Guard Station just off OR 66 (Green
Springs Highway) (N. side), E. of Hayden Mountain Summit. Elev. 4550'. Mud-sand-cobble
substrate; no epiphytic algae or macrophytes. Almost dry spring; most water diverted for water at
source at now-abandoned guard station. No mollusks. 8/16/1991 TF, EJ, JJ! [B26]

28, [1753] South Fork Sprague River at Forest Service picnic ground. Zone 10: 667,330E
4,693,020N. SWh NWss SWhs NWB SE% sec. 8, T37S R15E, Paradise Mountain 1988 quad.,
Klamath Co. S. Fk. Sprague River-Sprague River-Wiliamson River-Upper Klamath Lake-Link
River-Lake Ewauna-Klamath River. South Fork Sprague River at Sprague River Picnic Area, off
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and N, of OR 140 {Klamath Falls-Lakeview Highway} about 0.7 rd. mi., Fremont National Forest.
Elev. 4400'. Depth 2-12". Partly impounded small river; sand-cobble substrate; small riffle-pools;
scattered macrophytes (Myriophyllum, Potamogeton filiformis); common Cladophora. Rare
Margatitifera falcata, Physella; hand and dip net collections. Somewhat eutropified. 6/20/1994
TF, EJ! [B76]

29. [1761] Unnamed spring near Beatty Gap. Zone 10: 644,240F 4,700,500N. NWss NWi; NWi
SEx SWig sec. 13, T36S R12E, Ferguson Mountain 1988 quad., Klamath Co. Sprague River-
Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Sprague River
Valley. Large unnamed spring in pasture, originating just W. of {below) OR 140 (Klamath Falls-
Lakeview Highway), 1.5 mi. E. of Beatty, W. of Beatty Gap. Elev. 4320'". Depth 2-9". Large cold
spring with mostly sand and mud substrate, with local basalt cobbles; ne macrophytes; scattered
Mimulus, some small Rivularia colonies. Common sall Fluminicola, rare Vorticifex, very rare dead
Pyrguiopsis. Dip net and tray collections. Area heavily grazed. 6/21/1994 TF, EJ! [B37]

30. [1762] Brown Spring east of Oregon Pines Road. Zone 10: 639,190E 4,706,410N. SEx
NWes NE- NWs NW3s sec. 33, T35S R12E, Beatly 1988 quad., Klamath Co. Sprague River-
Wiliamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Sprague River
Valley. Brown Spring to the E. of Oregon Pines Road. Elev. 4320', Depth 2-6". Eutrophic large
cold spring pond with abundant filamentous algae, Myriophyilum; common Elodea:;
Potamogeton ctispus; Ceratophylium; mud-fine gravel substrate. Uncommon medium-sized
Fluminicola and sphaeriids; rare Vorticifex on algae; common Physella. Spring heavily grazed;
partly dug out and diverted into irrigation system. 6/21/1994 TF, EJ! Dip net collection, Very rare
Flurninicola and sphaeriids. 10/22/1995 TF, EJ! [B15]

31. [1763] Calohan Spring on north side of Bly Mountain Pass. Zone 10: 632,000E 4,690,580N.
SEs NWis NWa« SWhq SEs sec. 15, T37S R12E, Yonna 1988 quad., Klamath Co. Upper Klamath
Lake-Link River-Klamath River. Calohan Spring on N. side of Bly Mountain Pass 0.3 mi. and just W.
of OR 140 (Klamath Falls-Lakeview Highway). Elev. 5040'. Dry spring. No mollusks. 6/21/1994 TF,
EJ! [B9g]

32. [1764] Wildhorse Spring on south side of Bly Mountain Pass. Zone 10: 631,810E
4,689,290N. Center NE NEu SWsi sec. 22, T37S R12E, Yonna 1988 quad., Klamath Co.
Klamath Lake-Link River-Lake Ewauna-Klamath River. Wildhorse Spring on S. side of Bly
Mountain Pass 0.6 mi. and just W. of OR 140 (Klamath Falls-Lakeview), Wildhorse Canyon. Elev.
4960'. Dry spring. No mollusks. 6/21/1994 TF, EJi [Bo9]

33. [1777] Rock Creek 1. Zone 10: 574,280E 4,711,500N. NEs: NE4 NEx NW % SE sec. 3,
T35S R6E, Crystal Spring 1985 quad., Klamath Co. Rock Creek-Agency Lake-Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. Rock Creek 0.5 mi. W. of Westside Road on FS
3419, W. of Agency Lake, Winema National Forest. Elev. 4260'. Depth 1-5". Small very cold creek
with cobble substrate; Rivularia, small Nostoc; no macrophytes; no caddis flies; slow, clear
current. No mollusks, creek possibly dries (rarely?); dip net and hand collections attempted,
6/22/1994 TF, EJ! [B32]

34. [1778] Rock Creek 2. Zone 10: 575,100E 4,711,810N. W SWi NW3s SE 31 NWs4 sec. 2,
T35S R6E, Crystal Spring 1985 quad., Klamath Co. Rock Creek-Crystal Creek-Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. Distributary channel of Rock Creek on W. side of
Westside Road, ca. 0.3-0.5 mi. N. of FS 3419 turnoff, W. of Agency Lake. Elev. 4165'. Dry creek.
No mollusks, dry creek. 6/22/1994 TF, EJ! [B32]

35. [1779] Cherry Creek south of Tiger Lily Spring. Zone 10: 574,740 4,717,230N. Center SEx
SWi SW 31 SWi4 sec. 14, T34S R6E, Crystal Spring 1985 quad., Klamath Co. Cherry Creek-
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Fourmile Creek-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath, Wood River -
Valley. Cherry Creek channel along (W. of) Westside Road, about 0.45 mi. S. of Tiger Lily Spring,
NW of Agency Lake, Winema National Forest. Elev. 4238'. Dry creek. No mollusks, dry creek.
6/22/1994 TF, EJ! [B33]

36. [1780] Unnamed spring south of Tiger Lily Spring. Zone 10: 574,450E 4,718,330N. Center
NW:4 NE3; SE 3 NE} sec, 15, T34S R6E, Crystal Spring 1985 quad., Klamath Co. Cherry Creek-
Fourmile Creek-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath, Wood River
Valley. Small spring 0.1 mi. S. of Tiger Lily Spring E. of (just below) Westside Road, Winema
National Forest. Elev. 4200'. Depth 2-4". Cold spring with predominantly mud (uncommon gravel
and cobbles); common wood fragments. No macrophytes; in open meadow with Spiranthes,
Mimulus, Allium spp., Aconitum, Saxifraga. Common small Fluminicola, rare Promenetus,
sphaeriids; dip net and tray collections. Snails absent at source, present near E. fence line.
Channeled and diverted to Cherry Creek; impacted by grazing. 6/22/1994 TF, EJ! [B33]

37.[1781] Tiger Lily Spring east of Westside Road. Zone 10: 574,470E 4,718,430N. SEx NW4
NE+ SE * NE% sec. 15, T345 R6E, Crystal Spring 1985 quad., Klamath Co. Cherry Creek-
Fourmile Creek-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath, Wood River
Valley. Tiger Lily Spring just E. of {below) Westside Road and 0.3 mi. S. of mouth of Nannie Creek,
NW of Agency Lake, Winema National Forest. Elev. 3990'. Depth 2-6". Three cold spring
channels with abundant Mimulus, Saxifraga; rarer Spiranthes (wet rich open meadow); mud-
cobble substrate; no macrophytes; some epiphytic algae. Uncommon Fluminicola; abundant or
absent locally depending on grazing; dip net and tray collections. Mostly diverted to imrigation
ditch; heavily grazed; 3 separate spring channels over 0.1 mi.; 1 without snails. 6/22/1984 TF, EJ!
[B33]

38. [1782] Jack Spring east of Westside Road. Zone 10: 575,320E 4,719,830N. SE4 SEx NEx
SE » NW sec. 11, T34S R6E, Mares Egg Spring 1985 quad., Klamath Co. Fourmile Creek-
Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Wood River Valley.
Jack Spring ca. 0.45 mi. S. of Fourmile Spring just E. of Westside Road, Winema National Forest.
Elev. 4160". Depth 1-6". Small narrow cold spring channels (two) in Pinus ponderosa forest and
partly open meadow. No macrophytes; common Mimulus, Aconitum, Allium spp., tiger lily; less
common Spiranthes, Salix, Prunus, Comus stolonifera; common Pyrola spp.; abundant wood
fragments; mud substrate with uncommon cobbles. Fluminicola uncommon; dip net and tray
collections. Impacted by grazing, fire. 6/22/1994 TF, EJ! [B68]

39. [1783] Fourmile Spring at head of Fourmile Creek. Zone 10: 575,790E 4,720,340N. SEx
NE> NE*« NW 3 NEx sec. 11, T34S R6E, Mares Egg Spring 1985 quad., Klamath Co. Fourmile
Creek-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Wood River
Valley. Fourmile Spring at head of Fourmile Creek, E. of Westside Road, ca. 0.75 mi. S. of mouth
of Threemile Creek, Winema National Forest. Elev. 4158'. Depth 12-38". Large deep (dug out)
cold spring pool tributary to strongly agriculturally impacted creek; W. end open, deep; Nostoe,
rare algae and moss, common wood fragments; mud substrate; rest soupy mud, abundant
epiphytic algae (Cladophora), Ceratophyllum. Fluminicola and Vorticifex rare, very rare Menetus
and sphaeriids; dip net collections. Mostly dug out and deepened; Fluminicola and Vorticifex only
in extreme W. end. Mollusks very rare eisewhere (Menetus, sphaenids). 6/22/1994 TF, EJ!
[B68]

40. [1784] Unnamed spting channels east of FS 3300. Zone 10: 575,090E 4,724,240N. SEx
SE% SE SE % NWh4 sec. 35, T33S R6E, Mares Egg Spring 1885 quad., Klamath Co, Crane
Creek-Fourmile Creek-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Wood River
Valley. Unnamed spring channels (3) E. of FS 3300 0.15 mi. N. of junction with Sevenmile Road,
headwater of Crane Creek, Winema National Forest. Elev. 4170'. Depth 0-3", Three small cold
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spring channels in a very wet Pinus ponderosa forest and closed sedge-grass meadow, abundant
wood fragments; no macrophytes. Fluminicola very rare and local, uncommon sphaeriids; dip net
and hand collections. Several small and shallow spring runs, some with high gradient. 6/22/1994
TF,EJl  [B67]

41, [1785] First unnamed spring north of FS 3300. Zone 10: 575,100E 4,724,200N. SEx SEw
SE+ SE 34 NWss sec. 35, T33S R6E, Mares Egg Spring 1985 quad., Klamath Co. Crane Creek-
Fourmile Creek-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Wood River Valley.
Unnamed spring pool E. of FS 3300 0.15 mi. N. of juncticn with Sevenmile Road, headwater of
Crane Creek, Winema Naticnal Forest. Elev. 4160". Depth 0-36". Cold spring pool with mud
substrate and patchy gravel; abundant wood fragments; no macrophytes. Snails (Menetus,
sphaeriids) rare; hand (off wood fragments) and dip net collections. 6/22/1994 TF, EJI [B67]

42, [1786] Short Creek unnamed springs-south end. Zone 10: 575,360E 4,725,400N. SEx SWis
SE= NWis SEx sec. 26, T33S R6E, Mares Egg Spring 1985 quad., Klamath Co. Short Creek-
Sevenmile Creek-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River,
Wood River Valley. Spring runs at S. end of Short Creek pool, ca. 0.92 rd. mi. N. on FS 3300 from
Sevenmile Road junction, Winema National Forest. Elev. 4160'. Depth 0-4'. Several small-
medium sized steep and shallow cold spring runs (S. part of large spring complex); mud-cobble
(red vesicular basalt) substrate; abundant Mimulus, Allium, Aconitum, bryophytes, etc. (rich cool
open meadow); no macrophytes. Swift clear current. Uncommon Fluminicola; hand, dip net and
tray collections. Near fence line and impacted by grazing; spring partly diverted into irigation
canal. 6/22/1994 TF, EJ! [B67]

43. [1787] Short Creek unnamed springs-middle. Zone 10; 575,390E 4,725,450N. NE4% SWi
SE= NW SE sec. 26, T33S R6E, Mares Egg Spring 1985 quad., Klamath Co. Short Creek-
Sevenmile Creek-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River,
Wood River Valley. Spring runs near middie of Short Creek pool, ca. 0.98 rd. mi. N. on FS 3300
from Sevenmile Road junction, Winema National Forest. Elev. 4160'. Depth 2-6". Several small-
medium sized steep and shallow cold spring runs (middle part of large spring complex); mud-
cobble (red vesicular basalt) substrate; abundant Mimulus, Allium, Aconitum, Pyrola, bryophytes,
etc. (rich cool open meadow); no macrophytes. Swift clear current. Common small Fluminicola.
Hand, dip net and tray collections. Some grazing impact; springs partly diverted into irrigation
canal. 6/22/1994 TF, EJ! [B&7]

44. [1788] Short Creek unnamed springs-north end. Zone 10: 575,400E 4,725,520N. NEx NWkx
NEx SWh SE% sec. 26, T33S R6E, Mares Egg Spring 1985 quad., Klamath Co. Short Creek-
Sevenmile Creek-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River,
Wood River Valley. Spring runs on N, end of Short Creek pool, ca. 1.0 rd. mi. N. on FS 3300 from
Sevenmile Road junction, Winema National Forest. Elev. 4160'. Depth 2-68". Several smal-
medium sized steep and shallow cold spring runs (N. part of large spring complex); mud-cobble
(red vesicular basalt) substrate; abundant Mimulus, Allium, Aconitum, Pyrola, bryophytes, efc.
(ch cool open meadow); no macrophytes. Swift clear current. Common small Fluminicola,
Vespericola; hand, dip net, and tray collections. Minor grazing impact; springs partly diverted into
irrigation canal. 6/22/1994 TF, EJ! [B67] '

45. [1789] North source springs of Klamath State Fish Hatchery. Zone 10: 586,380E
4,722,500N. SWi SEx NE NE SWii sec. 1, T34S R7 4E, Fort Klamath 1985 quad., Klamath
Co. Crooked Creek-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River,
Wood River Valley. Unnamed springs at N. end of Klamath State Fish Hatchery, ca. 0.7 rd. mi. on
access road from Crater Lake Highway (OR 62); concrete pool against rock rim; 3 major spring runs
at upper end; and channel from catchment pool. Elev. 4200". Depth 1-28". Cold springs and pool
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flows. Small Fluminicola abundant (2 species)-small at source, large lower down; uncommon
Vorticifex on solid surfaces in pool and channel; hand, dip net, and tray collections; most collected
from cobbles. Concrete pool was drained for modifications. 6/23/1994 TF, EJI  [B41]

46, [1790] Klamath State Fish Hatchery-2nd channel. Zone 10: 586,340E 4,722,500N. NE
NW3s SE NE* SWay sec. 1, T34S R7 +E, Fort Klamath 1985 quad., Klamath Co. Crooked Creek-
Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Wood River Valley.
Second spring channel from N. source springs of Klamath State Fish Hatchery, ca. 0.7 mi. on
access road from Crater Lake Highway (OR 62). Elev. 4160". Depth 4-18". Large cold spring run
from multiple sources; mud, sand and rare cobbles area; sizable Myriophyllum beds; rare
Mimulus. Clear swift current. Abundant small-sized Fluminicola; rarer Vorticifex;. very rare dark
mantled Lyogyrus; snails abundant on Myriophylium;, dip net and tray collections. Large multiple
spring sources; run diverted into fish hatchery. 6/23/1994 TF, EJ! [B41]

47. [1792] Unnamed spring at head of Crooked Creek, Zone 10: 584,900E 4,726,320N. NWi4
NE NWh SWhe NE* sec. 26, T33S R7 1:E, Fort Klamath 1985 quad., Klamath Co. Crocked Creek-
Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Wood River Valley.
Large unnamed spring and run at base of Sugar Hill E. of Fort Creek, ultimate source of Crocked
Creek, ca. 0.5 mi. SE of site of Fort Klamath, N. of Thempson Road terminus, Winema National
Forest. Elev. 4160'. Depth 4-24". Large, parly dug out, cold spring; mud-pumice cobble
substrate; common wood debris; scattered Myriophyllum; common Mimulus at sides of run; deep
pocl at head. Abundant small Fluminicola; rarer Vorticifex, common sphaeriids. Hand and dip net
collections. Grazed despite fencing; somewhat modified. 6/23/1994 TF, EJ! [B40]

48. [1793] Agency Spring east of Klamath Agency. Zone 10: 587,770E 4,718,920N. NE» SE%
NEs SWi SWia sec. 18, T34S R7E, Agency Lake 1985 quad., Klamath Co. Agency Creek-Wood
River-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Wood River
Valley. Agency Spring just E. of OR 62 (Crater Lake Highway) and Klamath Agency. Elev. 4180',
Depth 4-36". Large, dug-out, cold spring pool; mostly mud with scattered red basalt cobbles:
scattered Myriophyllum; abundant wood fragments. Clear slow flow. Abundant medium-sized tall
Fluminicola;, common Vorticifex and sphaeriids; uncommon Stagnico/a. Dip net and hand
collections. Dug out and dammed (former small power plant to the W.). 6/23/1994 TF, EJ! [B5]

49. [1794] Second unnamed spring south of Klamath Fish Hatchery. Zone 10: 586,470E
4,722, 100N. SE SB+ NE4 SE SWiy sec. 1, T348 A7 4E, Fort Klamath 1985 quad., Klamath
Co. Crocked Creek-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River,
Wood River Valley. Unnamed spring run ca. 0.15 mi. S. of Klamath State Fish Hatchery and W, of
access road {below), 0.15 rd. mi. from Crater Lake Highway (OR 62). Elev. 4170'. Depth 1-6".
Several cold spring runs on vegetated talus and combined channel below; Spiranthes,
bryophytes, Cystopteris; mud-cobble (basalt) substrate with some pumice; talus open with wet
meadow vegetation; Mimulus, common Myriophyflum. Ciear slow flow. Not shown on USGS map.
Abundant Fluminicola (2 spp.?7); uncommon Vorticifex. Hand, dip net, and tray collections. Partly
diverted to hatchery at head. 6/24/1994 TF, EJ! [B41]

50. [1795] Third unnamed spring south of Klamath Fish Hatchery. Zone 10: 586,540E
4,721,960N. Center SWhs SWiq SWiq SE% sec. 1, T34S A7 LE, Fort Klamath 1985 quad., Klamath
Co. Crooked Creek-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River,
Wood River Valley. Unnamed spring run ca. 0.25 mi. S. of Klamath Hatchery and W. of access
road (below), ca. 0.35 rd. mi. N. of Crater Lake Highway (OR 62), Winema National Forest. Elev.
4180'. Depth 2-10". Small cold spring runs on vegetated talus (open and wet meadow) and
combined run below; abundant Mimuilus, scattered Myriophyllum and rare Rorippa; sand-basalt
cobble substrate with fine pumice. Not shown on USGS map. Abundant Fluminicola (2 spp.?);
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uncommon Vorticifex. Hand, dip net, and tray collections. Partly divertad at source to hatchery. -
6/24/1994 TF, EJ! (B41]

51. [1796] Fourth unnamed spring south of Klamath Fish Hatchery. Zone 10: 586,560E
4,721,920N. SE* SWs SWis SWi SEY sec. 1, T34S R7 LE, Fort Klamath 1985 quad., Klamath
Co. Crooked Creek-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River,
Wood River Valley. Unnamed spring run ca. 0.30 mi. S. of Klamath Hatchery and W. of access
road (below), ca, 0.30 rd. mi. N. of Crater Lake Highway (OR 62), Winema National Forest. Elev.
4180". Depth 1-11". Several small cold spring runs on open basalt talus with wet meadow
vegetation and combined run below; abundant Mimulus; rare Myriophyllum; basalt cobbles-mud.
Not shown on USGS map. Abundant Fluminicola (2 spp.); uncommon Vorticifex. Hand, dip net,
and tray collections. Panrly diverted at source to hatchery. 6/24/1994 TF, EJ! [B41]

52. [1797] Crooked Creek 2. Zone 10: 586,440E 4,722,060N. NE» NWss SE* NEx SWis sec. 1,
T348 R7 4E, Fort Klamath 1985 quad., Klamath Co. Crooked Creek-Agency Lake-Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River, Wood River Valley. Crooked Creek collected ca.
0.20 mi. S. of Klamath Fish Hatchery, below (W. of) access road, E. of Crater Lake Highway (OR
62). Elev. 4155'. Depth 6-21". Large slow spring-fed cold creek; dominantly mud substrate;
Scirpus, sedges, some Myriophylium. Near locality 1794. Abundant medium-sized Fluminicola;
Menetus. Dip net collections. Agricultural impact. 6/24/1994 TF, EJ! {B41]

58. [1798] Fort Creek below Reservation Spring. Zone 10: 584,780E 4,727,700N. Projected
from NW corner; SWit NWh SWhs SWiq NEM sec. 23, T33S R7 “E, Fort Klamath 1985 quad.,
Klamath Go. Fort Creek-Wood River-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-
Klamath River, Wood River Valley. Fort Creek collected 0.3 mi. from source (Reservation Spring),
ca. 0.7 mi. NE of Fort Klamath (site), 1.5 mi. E. of Fort Klamath, off (E. of) Sun Mountain Road {OR
232, FS 2300), Winema National Forest. Elev. 4180'. Depth 4-18", Large cold spring-fed creek
with pumice cobbles and sand; no macrophytes; common Cladophora; some wood fragments.
Fluminicola (small} and Vorticifex rare (more common at source, locality 1799); dip net and tray
collections. Grazed badly; impounded below (ca. 0.3 mi. S.). Dam presently breached but may be
repaired. 6/24/1994 TF, EJ! [B40]

54. [1799] Reservation Spring northeast of Fort Klamath. Zone 10: 585,080E 4,728,100N.
Projected from NW comer; NWs« NE» SEx NWas NE sec. 23, T33S R7 »E, Fort Klamath 1985
quad., Klamath Co. Fort Creek-Wood River-Agency Lake-Upper Klamath Lake-Link River-Lake
Ewauna-Klamath River, Wood River Valley. Reservation Spring, ultimate source of Fort Creek, ca.
1.0 mi. NE of Fort Klamath (site), 1.7 mi. E. of Fort Klamath, off (E. of) Sun Mountain Road (OR
232, FS2300), Winema National Forest. Elev. 4180'. Depth 4-18°. Large and very cold spring at
source with pumice cobble-sand substrate; no macrophytes; common Mimuius at edges; in Pinus
ponderosa forest; swift low. Abundant Fluminicola (2 spp.); uncommon Vorticifex. Dip net and
tray collections. Relatively pristine; grazed elsewhere. 6/24/1994 TF, EJ! [B40]

55, [1851] Woed River at Wood River Picnic Ground. Zone 10: 582,600E 4,728,750N. NWs; SEM
SEx NWt SWra sec. 15, T335 R7 »E, Fort Klamath 1985 quad., Klamath Co. Wood River-Agency
Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Wood River Valley. Wood River
Picnic Ground on Wood River at aboul RM 15, ca. 0.45 mi. NNE of Forl Klamath, 0.70 rd. mi. off
(W. of) Sun Mountain Road (OR 232, FS 2300), Winema National Forest. Elev. 4180'. Depth 2-
43". River with sand, gravel, and cobbles substrate; deep pools; no macrophytes; rare
Myriophytium. No mollusks; dip net collections attempted. Unstable substrate? 6/24/1994 TF, EJl
[B39]

56. [1852] Odessa Spring at Odessa Ranch. Zone 10: 576,840E 4,697,600N. NE4 SWi SWi
NEx NWBs sec. 24, T36S R6E, Pelican Bay 1985 quad., Klamath Co. Odessa Creek-Upper
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Klamath Lake-Link River-Lake Ewauna-Klamath River. Odessa Spring at Odessa Ranch
(Wampler), ca. 0.55 mi. E. of OR 140 {Lake of The Woods Highway). Elev. 4147'. Depth 4-36".
Eutrophic and modified large spring pond and run; source of Odessa Creek; trashed; abundant
filamentous algae, Ceratophyllum, Elodea; predominant mud substrate. Planorbella, common
sphaeriids, Aadix, Physella, rare Valvata; dip net and tray collections. Agriculture impacted.
6/25/1994 TF, EJ! [B79]

57. [1853] Odessa Creek east of Odessa Spring. Zone 10: 577,040E 4,697,610N. NWiq NWi
SEx NE* NWiy sec. 24, T36S R6E, Pelican Bay 1985 quad., Klamath Co. Odessa Creek-Upper
Klamath Lake-Link River-Lake Ewauna-Klamath River. Odessa Creek ca. 0.13 mi. E. of QOdessa
Spring, below the mouth of unnamed spring, Odessa Ranch (Wampler). Elev. 4147'. Depth 4-
40", Large spring-fed creek; local Myriophylium, Potamogeton crispus, Elodea, Ceratophyilum;
some filamentous algae; mud-cobble substrate. Abundant Fluminicofa; common Vorticifex,
uncommon Lanx kfamathensis; hand, dip net and tray collections. 6/25/1984 TF, EJ! [B79]

58. [1854] Channel in Klamath Marsh along Silver Lake Road. Zone 19: 608,200E 4,748,870N.
SWiy NE2 NW SEH SWigsec. 8, T31S ROE, Military Crossing 1988 quad., Klamath Co. Klamath
Marsh-Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Dug-out
channel on Silver Lake Hoad (Klamath County 676), S. end of Klamath Marsh, Klamath National
Wildiife Refuge. Elev. 4510'. Depth 1-40". Deep channel paralleling road; "dark water", in peat;
muddy-organic substrate; common Nelumboe, Ceratophylium. No mollusks; dip net collection
attempted. Dug-out channel, in peat. 6/26/1984 TF, EJ! [B71]

58. [1855] Wocus Butte Spring west of Wocus Bay. Zone 10: 609,235E 4,741,940N. SE% SEx
SWi4 NE% SE% sec. 5, T32S A9E, Wocus Bay 1988 quad., Klamath Co. Klamath Marsh-Williamson
River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Wocus Butte Spring on E. side
of Wocus Butte, W. of FS 4357 and Wocus Bay, Klamath Marsh, Winema National Forest. Elev.
3850'. Depth 0-1". Almost dry small cold spring with pumice substrate. No mollusks. 6/26/1994
TF, EJ! [Bog]

60. [1856] Recovery Spring along Klamath County 43. Zone 10: 608,970E 4,739,100N. SE
SWs; SEx SWhi NE! sec. 17, T32S RSE, Wocus Bay 1988 quad., Klamath Co. Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. Recovery Spring along Klamath County 43, above
Millhayes Meadow, Winema Natiorial Forest. Elev. 4640'. Dry small spring; pumice substrate. No
mollusks. Dry spring. 6/26/1994 TF, EJ! [Bos] '

61. [1857] Hog Creek at Klamath County 43 crossing. Zone 10: 601,550E 4,736,120N. NWs4
NWi NWs SWaq NWh sec. 27, T32S RBE, Fuego 1988 quad., Klamath Co. Hog Creek-Williamson
River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Hog Creek at Klamath County
43 crossing, Winema National Forest. Elev. 4620". Depth 0-4". Cold creek with muddy substrate;
no macrophytes. No mollusks; dip net collection attempted. Almost dry. 6/26/1994 TF, EJ!
[B43]

62. [1858] Wiliamson River Campground-north spring. Zone 10: 584,340E 4,723,360N.
Projected from SW corner; SEx SWi NEx NE3 NWis sec. 2, T34S A7E, Soloman Butte 1988
quad., Klamath Co. Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River.
Unnamed smal spring on W. side of Wiliamson River toward N. end of Williamson River
Campground off (E. of) FS 9730, Winema National Forest. Elev. 4195'. Depth 0-3". Small cold
spring with abundant Rorippa; cobble-mud substrate; several small runs. Not shown on USGS
map. Common small Fluminicola; hand, dip net and tray collections. Somewhat impacted by
human traffic. 6/26/1994 TF, EJ! [B85]
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63. [1859] Wiliamson River Campground-south spring. Zone 10: 594,335E 4,723,360N.
Projected from SW corner; NE* NWs SE3s NEx NWis sec. 2, T34S R7E, Soloman Butte 1988
quad., Klamath Co. Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River.
Unnamed small spring on W. side of Williamson River, flowing out from below (E. of) well with hand
pump in Williamson River Gampground off (E. of) FS 9730, Winema National Forest. Elev. 4195'.
Depth 0-2". Very small cold spring with cobble-mud substrate; Rorippa covered. Fe staining on
substrate. Not on USGS map. Sparse small Fluminicola; hand and dip net collections. Partly piped
at source. 6/26/1994 TF, EJI [B85]

64. [1860] Wiliamson River at Williamson River Campground. Zone 10: 594,360E 4,723,400N.
Projected from SW corner; B2 NWs SE NE+ NWi sec. 2, T34S R7E, Soloman Butte 1988
quad., Klamath Co. Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River.
Williamson River on E. side of Williamson River Campground off (E. of) FS 9730, Winema National
Forest. Elev. 4195'. Depth 2-34". Cold river with predominantly basalt cobble; riffles to deep
pools; spring-influenced; abundant Myriophylium locally; common Elodea (2 spp.) locally, some
flamentous algae; bryophytes, Potamogeton filifomis uncommon. Abundant Fluminicola,
common Vorticifex, Lanx, Margaritifera falcata, Gonidea angulata; rarer sphaeriids, Physella.
Hand, dip net, and tray collections. Exceptional mollusk habitat. 6/26/1994 TF, EJ! Recollected
10/08/97 TF, EJ! As above; Lyogyrus also found on cobbles in quiet areas. [BB5]

65. [1861] Unnamed spring at head of Spring Creek. Zone 10: 591,310E 4,724 450N. NWs5 SW4
SWes SWas NE% sec. 33, T335 R7E, Fort Klamath 1985 quad., Klamath Co. Spring Creek-
Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Unnamed spring at
head of Spring Creek, S. of Spring Creek Campground at the end of FS 9732, W. of US 97, N. of
Collier Memorial State Park, Winema National Forest. Elev. 4190'. Depth 2-15". Large cold partly
artesian spring; basak bedrock, pumice sand/gravel and scattered gravel substrate; common
Rorippa, white Liparis. Common small Fluminicola, uncommon Vorticifex; dip net and tray
collections. Relatively pristine large spring. 6/26/1994 TF, EJI  [B42]

66. [1867] Crystal Spring &t head of Crystal Creek. Zone 10: 575,420E 4,713,B00N. SE SEi
NE# NE> NWs4 sec. 35, T34S REE, Crystal Spring 1985 quad., Klamath Co. Crystal Creek-Upper
Klamath Lake-Link River-Lake Ewauna-Klamath River, Wood River Valley. Crystal Spring at head
of Crystal Creek 0.25 mi. E. of Westside Road at site of Crystal. Elev. 4145'. Depth 4-36". Diffuse
cold spring, deep pool (dug out) at origin of Crystal Creek; dense macrophytes (Ceratophyllum,
Elodea) and dense epiphytic algae offshore; mud-red basalt cobble substrate; common wood.
Common Carinifex and Vorticifex; uncommon Lyogyrus and small Fluminicola. Dip net and tray
collections. Mostly dug out; snails out only near W. shore, 6/27/1994 TF, EJ! [B33]

67. [1868] Recreation Creek at Rocky Point Resort boat launch. Zone 10: 575,120E
4,703,020N. SWhs NE+ NE> SWi SWi4 sec. 35, T35S R6E, Pelican Bay 1985 quad., Klamath Co.
Recreation Creek-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. N. side of boat
launch at Rocky Point Resort on Recreation Creek, Winema National Forest. Elev. 4150'. Depth
12-60". Large cold creek channel with dense macrophytes {Ceratophyilum, local Myriophyifum,
commen Eledea, common Potamogeton crispus); mud-gravel and cobble (red basalt} substrate.
Spring influenced through the gravel bottom locally, anoxic mud elsewhers. Abundant Carinifex,
common Vorticifex, Pisidium idahoensis; rare Fluminicola. Traw, dip net and tray collections.
6/28/1994 TF, EJ! [B78] :

68. [1869] Second unnamed spring north on FS 3300. Zone 10: 575,280E 4,724,680N. NEx
SE SWhi NWee NE sec. 35, T33S R6E, Mares Egg Spring 1985 quad., Klamath Co. Crane
Creek-Fourmile Creek-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Wood River
Valley. Unnamed spring to E. of FS 3300, ca. 0.4 mi. N. of junction with Sevenmile Road, N.-most
headwater of Crane Creek. Elev. 4160'. Depth 0-14". Cold spring with mud substrate; thick
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Elodea in pool. Fiuminicola (moderate sized) moderately abundant in pool; rare slsewhers. Dip
nel and tray collections. Heavily grazed; partly dug out and channelized. 6/28/1994 TF, EJ!
[B67]

69. [1870] Third unnamed spring north on FS 3300. Zone 10: 575,380E 4,725,900N. NEx SWx
SEs SWii NE. sec, 26, T33S R6E, Mares Egg Spring 1985 quad., Klamath Co. Short Creek-
Sevenmile Creek-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River,
Wood River Valley. Unnamed spring to E. of FS 3300, ca. 1.25 mi. N. of junction with Sevenmile
Road, Winema National Forest. Elev. 4180'. Depth 0-6". Several anasltamosing moderately steep
very cold spring runs; slow-moderate clear flow; open meadow with white orchids, Aconitum,
sedges, abundant Mimulus, bryophytes. Fluminicola uncommon, sporadically distributed; hand,
dip net and tray. Relatively intact spring. 6/28/1994 TF, EJ! [B67]

70. [1871] Fourth unnamed spring north on FS 3300. Zone 10: 575,650E 4,726,500N. NEs
SE» NWas SE4 NEk sec. 26, T33S R6E, Mares Egg Spring 1985 quad., Klamath Co. Short Creek-
Sevenmile Creek-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Wood River
Valley. Unnamed spring lake on Short Creek, ca. 1.65 mi. N. on FS 3300 from junclion with
Sevenmile Road and E. of FS 3300, inholding in Winema National Forest. Elev. 4175', Depth 12-
36". Deep cold pool; dug-out springs; pumice gravel and mud substrate with abundant wood, no
macrophytes. Fluminicola very rare, in comparatively deep water. Moslly destroyed (dug out).
6/28/M1994 TF, EJ! [B67]

71. [1872] Source spring to Short Creek. Zone 10: 575,680E 4,727,720N. NWss SWiz NEx SE%
NEx sec. 26, T338 R6E, Mares Egg Spring 1985 quad., Kiamath Co. Short Creek-Sevenmile
Creek-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Wood River Valley. Source
spring of Short Creek, E. of FS 3300 and S. 0.4 mi. from junction with Sevenmile Road, Winema
National Forest. Elev. 4190'. Depth 4-12". Cold spring with pumice gravel and mud; common
wood and conifer needles; common bryophytes. Common medium-sized Fluminicola; dip net
and tray collections. Relatively inlact; modified at source. 6/28/1994 TF, EJ! [B67]

72. [1873] Spencer Creek above Spencer Creek Hook-Up Road crossing. Zone 10: 574,440E
4,674,920N. SWss SE> SWi« NWi; NE% sec. 34, T38S R6E, Spencer Creek 1986 quad., Klamath
Co. Spencer Creek-Klamath River. Spencer Creek above crossing of Spencer Creek Hook-Up
Road, ca. 1.6 mi. W. of Clover Creek Road, BLM fands. Elev. 4090". Depth 2-8". Large cold creek;
cobble-gravel substrate; no macrophytes; common brown algae. No mollusks; dip net and hand
collections attempted. Agricultural and grazing impact. 6/29/1994 TF, EJ! [B87]

73. [1874] Unnamed spring on Clover Creek Road. Zone 10: 566,065E 4,681,670N. SWi SEx
SBx SEx SWhi sec. 2, T38S RSE, Lake of the Woods South 1985 quad., Klamath Co. Buck
Valley-Spencer Creek-Klamath River. Small unnamed spring above (W. of) Clover Creek Road and
0.7 mi. E. of locality 1875, inholding in Winema National Forest. Elev. 4980'. Depth 0-1". Cold
clear spring with Mimulus, sedge meadow above and below road. Sphaeriids only, not retained.
Collected by hand and dip nel. Area grazed severely. 6/29/1994 TF, EJ! [B59]

74, [1875] Unnamed spring off FS 950. Zone 10: 565,285E 4,681,900N. NWs¢ NEx SE SEN
SE* sec. 3, T38S RS5E, Lake of the Woods South 1985 quad., Klamath Co. Buck Valley-Spencer
Creek-Klamath River. Unnamed spring just W. of FS 950 0.1 mi. and N. of Clover Creek Road,
Winema National Forest. Elev. 4980'. Depth 1-6". Small cold spring run in a mostly dry creek bed
in extensive boggy sedge meadow; cobble-mud substrate; no macrophytes; common
bryophytes; Aconitum, Saxifraga, Dodecatheon, blazing star, Spiranthes, cranbery, Aflium spp.
in meadow. Common Fluminicola; hand, dip net and tray collections. Meadow grazed. 6/29/1994
TF, EJ! [B59]
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75, [1876] Crystalline Spring west of FS 3790. Zone 10: 565,060E 4,684,340N. NWi NEY% SWi
SEx NE4 sec. 34, T375 R5E, Lake of the Woods South 1985 quad., Klamath Co. Unnamed
Creek-Buck Lake-Spencer Creek-Klamath River. Crystalline Spring below (W. of )} FS 3790, ca.
1.8 mi. E. from Dead Indian Memorial Road, Winema National Forest, Elev. 5260'. Depth 0-2".
Small cold spring in wet sedge meadow; Salix, Saxifraga, Spiranthes, Allium spp., etc.; mud
substrate. Not on USGS map. Sphaeriids only, not retained. Hand, dip net collections. Badly
grazed, damaged by selective logging. 6/29/1994 TF, EJ! [B59]

76. [1877] Rainbow Springs at head of Rainbow Creek. Zone 10: 565,680E 4,685,800N. NE4
SE SE4 SWha NWha sec. 26, T37S RSE, Lake of the Woods South 1985 quad., Klamath Co.
Rainbow Creek-Lake Of The Woods-Seldom Creek-Fourmile Creek-Upper Klamath Lake-Link
River-Lake Ewauna-Klamath River. Rainbow Springs at head of Rainbow Creek, to E. 0.1 mi. from
FS 3750, S. of Lake of the Woods, Winema National Forest. Elev. 5115 Depth 1-6". Several
small anastamosing cold spring runs in wet sedge meadow; primarily mud bottom with occasional
basalt cobbles; Mimulus, common bryophytes in runs; Saxifraga, bryophytes, Aconitum,
Spiranthes, Dodecatheon, blazing star, elc. Common small Fluminicola; dip net and tray
collections. Grazed, but meadow in good condition. 6/29/1994 TF, EJ! [B60]

77, [1878] Unnamed Rainbow Creek spring. Zone 10: 564,880E 4,686,820N. SE NEw NEy
SWei 5B+ sec. 22, T375 RSE, Lake of the Woods South 1985 quad., Klamath Co. Rainbow
Creek-Lake Of The Woods-Seldom Creek-Fourmile Creek-Upper Klamath Lake-Link River-Lake
Ewauma-Klamath River. Unnamed spring S. of (below) FS 3750 to E. of unnamed tributary to
Rainbow Creek, S. of Lake of the Woods, Winema National Forest. Eiev. 5050’ Depth 0-2". Cold
spring with mud-fine gravel substrate; very short run; no macrophytes; rare bryophytes; in wet
sedge meadow with Spiranthes, Aconitum, Saxifraga, etc. Not on USGS map. Sphaeriids only,
not retained; dip net and hand collections. 6/29/1994 TF, EJ]  [B60]

78. [1879] Rainbow Creek at FS 3750 crossing. Zone 10: 564,630E 4,687,220N. SE» NE NEx
SWi SEi sec. 22, T375 RSE, Lake of the Woods South 1985 quad., Klamath Co. Rainbow
Creek-Lake Of The Woods-Seldom Creek-Fourmile Creek-Upper Klamath Lake-Link River-Lake
Ewauna-Klamath River. Rainbow Creek at crossing of FS 3750, ca. 0.5 mi. SW from Dead Indian
Memorial Road, S. of Lake of the Woods, Winema National Forest. Elev. 5020'. Depth 2-6". Small
cold creek (spring-fed above); cobble substrate; no macrophytes; common brown algae and
wood fragments; small Nostoc. No mollusks; hand and dip net collections. 6/29/1994 TF, EJI
[B&0]

79. [1880] Cold Creek south of Lake of the Woods. Zone 10: 565,320E 4,688,000N. NE% SE4
NE NE} NE- 22 & NW SWie NWas NWAs NWhs sec. 23, T37S R5E, Lake of the Woods South
1985 quad., Klamath Co. Cold Creek-Lake Of The Woods-Seidom Creek-Fourmile Creek-U.
Klamath Lake-Link River-Lake Ewauna-Klamath River. Cold Creek on both sides of Dead Indian
Memorial Road, S. end of Lake of the Woods, Winema National Forest. Elev. 4970 Depth 0-2".
Very small cold cresk; mud-gravel substrate with abundant conifer needles and wood; ho
macrophytes; uncommon bryophytes. Clear slow current. Very rare Fluminicola and sphaeriids;
hand and dip net collections. Relatively pristine except to E. 6/29/1994 TF, EJ! [B60]

80. [1881] Big Springs at Bonanza. Zone 10: 632,150E 4,672,820N. SE% NV NEs SE3 SWh
sec. 10, T39S R11E, Bonanza 1988 quad., Klamath Co. Lost River-Lower Klamath Lake, Yonna
Valley. Big Springs on E. side of Bonanza in Big Springs City Park, S. of East Langell Valley Road,
W. side of Lost River. Elev. 4118, Depth 2-21", Two large cold springs with mostly mud substrate
with some basalt cobbles; very abundant and large Rorippa to W.; to E. Lemna, filamentous
algae, Potamogeton crispus, Polamogeton filiformis, Elodea. Abundant Fluminicola (2 spp?),
Pyrgulopsis; unusual small Vorticifex sp., less common Physella, Helisoma; hand, dip net and tray
collections. Partly diverted for city water supply (at source); collected when it was partly
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impounded by backfiooding from Lost River. 6/30/1994 TF, EJI. Fluminicola n. sp. (2 spp.),
Pyrgulopsis, small Vorticifex sp. hand, dip net and tray collections. 10/26/1995 TF, E.J [B18]

81. [1882] Ben Hal Spring east of Ben Hall Creek. Zone 10: 652,690E 4,676,130N. SE& SEM
SE% SWh SWhs sec. 35, T38S R13E, Goodlow Mountain 1988 quad., Klamath Co. Ben Hall
Creek-Miller Creek-Lost River-Lower Klamath Lake. Ben Hall Spring on NW side of Gerber
Reservoir, E. side of Ben Hall Creek, W. of Gerber Road, BLM lands. Elev. 4845'. Depth 18",
Former spring converted to cow trough; no free flow. Stagnicola, Physefla dip net collections.
Snails from trough. Spring totally piped to trough. 6/30/1994 TF, EJ! [B48]

82. [1883] Ben Hall Creek west of Gerber Road. Zone 10: 652,640FE 4,676,160N. SEx SWw SEx
SWh SWhi sec. 35, T38S R13E, Goodlow Mountain 1988 quad., Kiamath Co. Ben Hall Creek-
Miller Creek-Lost River-Lower Klamath Lake. Ben Hall Creek on NW arm of Gerber Reserveir and
0.1 mi. NW of Ben Hall Spring off (W. of) Gerber Road, BLM lands, Elev. 4840'. Depth 0-6". Creek
with mud and gravel; common epiphytic algae; Potamogeton filiformis; Ceratophylium; channel
dry above site. Common Stagnicola and Physelia; dip net collections. Trenched and occasionally
flooded by reservoir. 6/30/1994 TF, EJ! [B48]

B3. [1884] Stan H. Spring northwest of Gerber Reservoir. Zone 10: 653,640E 4,676,840N. NWs4
SE» NWhs NEw SEx sec. 35, T38S R13E, Goodlow Mountain 1988 quad., Klamath Co. Ben Hall
Creek-Miller Creek-Lost River-Lower Klamath Lake, Stan H. Spring in BLM campground, NW edge
of Gerber Reservoir. Elev. 4860'. Dry spring. Sign indicates this spring is named Stan H. Spring
despite USGS 7.5' map. Piped by BLM; spring dry even in trough. 6/30/1994 TF, EJ! [B48]

84. [1885] Barnes Creek spring 1. Zone 10: 657,340E 4,678,300N. SWss NWis SE3s NWss SWiy
sec. 29, T388 R14E, Gerber Reservoir 1988 quad., Klamath Co. Bames Creek-Miller Creek-Lost
River-Lower Klamath Lake. Unnamed spring 0.3 mi. E. Barnes Creek, N. side of Gerber Dam Road
(FS 3814), N. end of Gerber Reservoir. Elev. 4860". Depth 1-28". Large cold clear spring run; mud
substrate; dense Rorippa, Lemna, in boggy pasture. Physella and Radix only, dip net collected;
not retained. Heavily pastured; boggy. 6/30/1994 TF, EJ! [B45]

85. [1886] Bames Creek spring 2. Zone 10: 657,420E 4,678,260N. NE4 SWis SE3; NWs: SW
sec. 29, T38S R14E, Gerber Reservoir 1988 quad., Klamath Co. Bames Creek-Miller Creek-Lost
River-Lower Klamath Lake. Unnamed spring 0.35 mi. E. of Barnes Creek, N. side of Gerber Dam
Road (FS 3814), N. end of Gerber Reservoir. Elev. 4860'. Depth 1-28". Dry spring. No mollusks,
dry spring. 6/30/1994 TF, EJ! [B45]

86. [1887] Bames Creek spring 3. Zone 10: 657,665E 4,678,180N. NWss NE» NWss SE SWis
sec. 29, T38S R14E, Gerber Reservoir 1988 quad., Klamath Co. Bames Creek-Miller Creek-Lost
River-Lower Klamath Lake. Unnamed spring 0.5 mi. E. of Bames Creek, N. side of Gerber Dam
Road (FS 3814), N. end of Gerber Reservoir. Elev. 4850'. Dry spring. No mollusks, 6/30/1994 TF,
EJ! [B45]

87. [1888] J Spring run east side of Gerber Dam Road. Zone 10: 658,735E 4,676,875N. NWk
SEx NE% NE% SEw sec. 32, T38S R14E, Gerber Reservoir 1988 quad., Klamath Co. Miller Creek-
Lost River-Lower Klamath Lake. Large spring run of J Spring, ca. 1.6 mi. SE of Barnes Creek on
E. side of Gerber Dam Road (FS 3814), E. side of Gerber Reservoir. Elev. 4960'. Dry spring run.
No mollusks. 6/30/1994 TF, EJ! [B45]

88. [1889] Casebeer Spring on north side of Gerber Dam Road. Zone 10: 660,220E 4,674,430N.
NWis NEx SWhi NEM NE3 sec. 9, T39S R14E, Gerber Reservoir 1988 quad., Kiamath Co. Miller
Creek-Lost River-Lower Klamath Lake. Casebeer Spring run on E. side of Gerber Reservoir, N.
side of Gerber Dam Road (FS 3814). Elev. 4960". Depth 0-2". Shallow large cold spring run; mud,
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gravel and basalt cobbles; scattered Mimulus and Rorippa. Common medium-sized Fluminicola
and rare Physella; hand collection. Heavily grazed. 6/30/1994 TF, EJ! [B46]

89. [1890] First spring south of Casebeer Spring. Zone 10: 660,490E 4,674,050N. SE% SEy
NE: SE} NE4 sec. 9, T39S R14E, Gerber Reservoir 1988 quad., Klamath Co. Miller Creek-Lost
River-Lower Klamath Lake. First unnamed spring 0.3 mi. S. of Casebeer Spring run, E. side of
Gerber Dam Road (FS 3814) and Gerber Reservoir, Elev. 5040". Dry spring, all diverted to field
irrigation. No mollusks. 6/30/1994 TF, EJ! [B46]

90. [1891] Second spring south of Casebeer Spring. Zone 10; 660,500E 4,673,970N. SEx NE4
SE# SEx NE4 sec. 9, T39S R14E, Gerber Reservoir 1988 quad., Klamath Co. Miller Creek-Lost
River-Lower Klamath Lake. Second unnamed spring 0.4 mi. S. of Casebeer Spring run, E. side of
Gerber Dam Road and Getber Reservoir, BLM lands. Elev. 5040, Dry spring, all diverted to field
irrigation. No mollusks. 6/30/1994 TF, EJI [B486]

91. [1892] Third to fifth springs south of Casebeer Spring. Zone 10: 660,520E 4,673,740N. Ex
NE#« NExx NE*s SE% sec. 9, T39S R14E, Getber Reservoir 1988 quad., Klamath Co. Miller Creek-
Lost River-Lower Klamath Lake. Third to fifth unnamed springs 0.5 mi. S. of Casebeer Spring run,
E. side of Geerber Dam Road (FS 3814) and Gerber Reservoir, BLM lands, Elev. 5030". Three dry
small springs, all diverted to field irigation, No mollusks. 6/30/1994 TF, EJ! [B46]

92. [1893] Sixth spring south of Casebeer Spring. Zone 10: 660,540 4,673,600N. NWs: NWs«
SWiy NWhs SWis sec. 10, T39S R14E, Gerber Reservoir 1988 quad., Klamath Co. Miller Creek-
Lost River-Lower Klamath Lake. Sixth unnamed springs 0.7 mi. S. of Casebeer Spring run, E. side
of Gerber Dam Road (FS 3814) and Gerber Reservoir, BLM lands. Elev. 5000'. Dry spring, all
diverted to field irrigation. No mollusks. 6/30/1994 TF, EJ| [B48]

93. [1894] Crystal Castle Spring northeast of Chiloquin Ridge Road. Zone 10: 597,245E
4,711,020N. SB*s SEx NWh SWis SWis sec. 7, T35S RBE, Chiloquin 1988 quad., Klamath Co.
Sprague River-Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River.
Crystal Castle Spring on NE side of Chiloquin Ridge Road (FS 5810), Winema National Forest.
Elev. 4600'. Depth 0-2". Cold spring with common Mimulus; some wet meadow plants, e.g.
Aconitum, Spiranthes; narrow channel; mud-gravel substrate. Small Menetus; dip net collection,
Badly grazed, mostly piped. 7/1/1994 TF, EJ!  [B29]

94. [1895] Sprague River upstream of Chiloquin Ridge Road bridge. Zone 10: 595,095E
4,715,120N. NWs¢ NWss SE NE% NE3 sec. 35, T34S R7E, Chiloquin 1988 quad., Klamath Co.
Sprague River-Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. S.
side of Sprague River upstream of Chiloquin Ridge Road (FS 5810) bridge at fisherman's access,
E. of Chiloquin. Elev. 4220'. Depth 6-20". Cold river with abundant macrophytes {Potamogeton
crispus, Potamogeton filiformis; Elodea; Myriophylium; Ceratophyllum; sponges; some
filamentous algae; silt, mud and sand pocket on dominantly cobble substrate: medium-sized
shallow river with partly cemented substrate. Rare Valvata; uncommon Lyogyrus; uncommon
Vorticifex; uncommon Fluminicola; common Margaritifera falcata, Gonidea angulata. Hand and
dip net collections. Somewhat eutropified; snails abundant. 7/1/1994 TF, EJ! [B29]

95. [1896] Spring Creek at Collier Memorial State Park Picnic Area. Zone 10: 591,680E
4,722,180N. B3z SWi4 NE% SE SWsa sec. 4, T34S R7E, Fort Klamath 1985 quad., Klamath Co.
Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Spring Creek
collected on W. side, near picnic and day use area N. of museum, Collier Memorial State Park, W.
of US 97. Elev. 4190'. Depth 6-48". Large deep spring channel; sit and mud, some cobble and
basalt bedrock; rare macrophytes (Myriophyllum); abundant wood. Abundant large Lanx and
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Vorticifex; uncommon Fluminicola, rare Physella and Menetus. Hand and dip net collections.
711984 TF, EJ! [B42]

96. [2152] Ouxy Spring on east side of Upper Klamath Lake. Zone 10: 596,940E 4,694,540N.
Quarter sections not practical; sec. 1, T37S ABE, Modoc Point 1985 quad., Klamath Co., Oregon.
Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Ouxy Spring source (source on east
side of BN-SPRR track) and run under and west of BN-SPRR. track, west of US97 at rd. mi. 260.8,
ca, 0.9 mi. NW of Hagelstein County Park, east side of Upper Klamath Lake, at base of Modoc Rim.
Elev. 4150". Depth 0-2". Small shallow cold spring run; moslly sandy, with basalt cobbles locally;
no macrophytes or epiphytic algae. Abundant Juga (Oreobasis), mostly immature; common
Fiuminicola. Hand collection. Suckers spawning a mouth (Lost River, Shortnose); chubs
spawning at head of spring run. 04/26/1995 TF, EJ, SW! Abundant Juga (Oreobasis) and
common Fluminicola. Hand collection. 10/10/1997 TF, EJ! [B72]

97. [1697] Barkley Spring-middle cove, Zone 10: 597,860E 4,692, 760N. Quarer sections not
practical, sec. 6, T37S R9E, Modoc Point 1985 quad., Klamath Co. Upper Klamath Lake-Link
River-Lake Ewauna-Klamath River. Small cove in center of N-S. channel in Hagelstein County
Park, midway between N. and S. source springs, W. of Algoma Road near the junction with US 87
(The Dalles-California Highway), E. side of Upper Klamath Lake below Modoc Rim, ca. 13 mi. N. of
Klamath Falls. Elev. 4150'. Depth 1-52". Large limnocrene pool in small cove; mostly mud and
gravel subsirate; abundant Potamogeton crispus, some Potamogeton filiformis; Ceratophylium,
Elodea; abundant epiphylic algae; common deciduous leaves. Mostly open shoreline. Dip net
and tray collections. Common Fluminicola, uncommon Stagnicola, Physelia, Valvata, and
sphaeriids. No spawning gravel. 4/27/1995 TF, EJ! {B72]

98. [1698] Barkley Spring-opposite north source spring. Zone 10: 597,820E 4,692,820N.
Quarter sections not practical; sec. 6, T37S RE, Modoc Point 1985 quad., Klamath Co. Upper
Klamath Lake-Link River-Lake Ewauna-Klamath River. Cold spring run, W. side, opposite N.
source spring, N. end of Hagelstein County Park, between Algoma Road and US 97 (The Dalles-
Califomia Highway), E. side of Upper Klamath Lake below Modoc Rim, 13 mi. N. of Klamath Falls.
Elev. 4150'. Depth 0-48". Large cold spring run; mixed mud, gravel, rare cobble substrate;
abundant epiphytic algas; common Ceratophyllum, Elodea, some Lemna trisulca:; effectively a
limnocrene. Spawning gravel placed sometime in 1994. Dip net and tray collections. Abundant
Fluminicola; common sphaeriids; uncommon Carinifex, Vorticifex, rare Lyogyrus, Physelia.
4/27/1995 TF, EJ! [B72]

99. [1699] Barkley Spring-north source spring. Zone 10: 597,820E 4,6682,880N. Quarter
sections not practical; sec. 6, T37S R9E, Modoc Point 1985 quad., Klamath Co. Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. Large cold spring at N. end of Hagelstein County
Park, between Algoma Road and US 97 (The Dalles-California Highway), E. side of Upper Klamath
Lake below Modoc Rim, ca. 13 mi. N. of Klamath Falls. Elev. 4150'. Depth 2-60". Large basalt
boulders with mud patches; abundant wood and plant fragments; abundant Ceratophylium:;
Elodea; epiphytic algae uncommon; large cold spring and adjacent run, effectively a limnocrene.
Spawning gravel placed nearby sometime in 1994. Dip net and tray collections. Uncommon
Carinifex; large sphaeriids; uncommon Lanx and Vorticifex on rocks; common Fluminicola.
4/2711995 TF, EJ! [B72]

100. [1791)] Klamath River below Keno Dam. Zone 10; 586,980E 4,664,360N, NE% SE» NE
SWi: SW sec. 36, T39S R7E, Keno 1985 gquad., Klamath Co. Klamath River. Klamath River on N.
side below Keno Dam at AM 232.8, W. of Keno. Elev. 4020'. Depth 4-16". River with boulders
and patches of mud-silt. Patches of Cerafophylium. Vorticifex effusus effusus and Physefla hand
collected. Looks like treated sewage in river. 8116/1991 TF, EJ, JJ [B53]

Ex. 277-US-406
Page 240 of 400



101. [1862] Celd Spring at Cold Spring Campground. Zone 10: 576,330E 4,710,235N. -
Unsurveyed area; no coordinates possible., Pelican Butte 1985 quad., Klamath Co. Lost Creek-
Fourmile Creek-Upper Klamath Lake-Link Rivertake Ewauna-Klamath River. Cold Spring at Cold
Spring Campground at end of FS 3651, Winema National Forest, Elev. 5845', Depth 0-2". Cold
spring with cobble bottom; no macrophytes. No mollusks. Wooden fence around spring; altered
for water supply for campground. 6/27/1994 TF, EJ! [BBO]

102. [1863] Unnamed spring west of Dairy. Zone 10: 621,B10E 4,676,595N. SE SE3r NWi,
SWh: NWas sec. 34, T38S R11 1E, Dairy 1985 quad., Klamath Co. Alkali Lake-Buck Creek-Lost
River-Lower Klamath Lake, Yonna Valley. Unnamed spring 0.3 mi. W. of Dairy on N. side of OR
140 (Klamath Falls-Lakeview Highway). Elev. 4135'. Former cold spring now dry. No mollusks.
Spring piped and dry, 6/21/1994 TF, EJI [B34]

103. [1864) Campbell Spring west of East Langell Valley Road. Zone 10; 645,860E 4,666,220N.
NE NE-s NWra NEYs NE% sec. 1, T40S R13E, Goodlow Mountain 1988 quad., Klamath Co. Lost
River-Lower Klamath Lake. Campbell Spring run 0.2 mi. WSW of intersection of East Langell
Valley Road and Gerber Reservoir Road, at former site of Haynesville. Elev. 4160'. Depth 4-12".
Large cold spring run; abundant Horippa; sand, gravel, and cobble substrate. Sphaeriids only; dip
net collected. Modified; in fenced farmyard. 6/30/1994 TF, EJ! [B49]

104. [1865] Lost Creek west of Cold Creek Road. Zone 10: 566,260E 4,705,100N, Unsurveyed:
T358 R5E, Lake of the Woods North 1985 quad., Klamath Co. Lost Creek-Fourmile Creek-Upper
Klamath Lake-Link River-Lake Ewauna-Klamath River, Yonna Valley. Lost Creek, 0.5 mi. W. of
Cold Creek Road (FS 3651) and 1.0 mi. N. of Lost Creek cinder pit, Winema National Forest. Cold
creek with predominantly cobble substrate; local epiphytic algae; no macrophytes. No mollusks.
Dip net and hand collections attempted. 6/27/1994 TF, EJ! [B56]

105. [1866] Unnamed springs west of Lost Creek. Zone 10: 566,250E 4,705,040N.
Unsurveyed; T35S R5E, Lake of the Woods North 1985 quad., Klamath Co. Last Creek-Fourmile
Creek-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Unnamed spring runs (3) to
W. of Cold Creek Road (FS 3651), ca. 0.7 mi. NW of Lost Creek cinder pit, W. of Lost Creek,
Winema National Forest. Depth 0-2'. Open sedge meadow in Ponderosa pine forest; Pyrola,
Aconitum, Vaccinum, Viola, Leparis, Spiranthes; 3 small spring runs; cobble-mud substrate;
abundant bryophytes; local Rorippa and Mimulus. Dip net and hand collections; sphaeriids only,
not retained. 6/27/1994 TF, EJ! [B56]

106. [2142] Williamson River northeast of gravel pit. Zone 10: 595,460E 4,724,920N. NW SWis
SEx NWhs NWAs sec. 36, T33S R7E, Soloman Butte 1988 quad., Klamath Co. Williamson River-
Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. W. side of Wiliamson River, ca. 0.5
mi. NE of gravel pit at terminus of FS 9730-200, Winema National Forest. Elev. 4210'. Depth 2-
28". Medium-sized river with braided channel. Areas collected with muddy substrate (more
typically rocky); open, grassy meadow with nearby basal cliffs. River high-almost flood stage.
Common Fluminicola, sphaetiids; uncommon Iymnaeids, Physelfa. Dip net collections.
4/27/1995 TF, EJ, SW! [B85]

107. [2242] Cold Spring north of Lodgepole Picnic Area. Zone 10: 570,820E 4,743,350N.
Unsurveyed area, legal coordinates not possible., Union Peak 1985 quad., Klamath Co. Annie
Creek-Wood River-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River.
Cold Spring just N. of Lodgepole Picnic Area, E. side of OR 62 (Crater Lake Highway), S. of Crater
Lake, Crater Lake National Park. Elev. 5850'. Depth 0-4". Cold spring in narrow open meadow with
abundant sedge; some basaft and pumice cobbles; mud; no macrophytes; surrounded by
Pinus/ Populus forest. No mollusks seen. Hand and dip net attempted. 10/20/1995 TF, EJ, JJI
[B24]
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108. [2243] Annie Spring north of Mazama Campground. Zone 10; 567,960E 4,746,760N.
Unsurveyed area, coordinates not possible., Union Peak 1985 quad., Klamath Co. Annie Greek-
Wood River-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Annie
Spring N. of Mazama Campground, source of Annie Creek, S. of Crater Lake, Crater Lake National
Park. Elev. 6000". Depth 1-9". Cold spring with silt-cobble substrate (mostly pumice and ash
debris). No macrophytes. No mollusks. Dip net and hand collections attempted. Spring medified
at source (in concrete box) and partially diverted for water supply for campground. 10/20/1995 TF,
EJ, JJ! [Bo4]

109. [2244] Annie Creek above bridge of FS 6237. Zone 10: 577,120E 4,734,810N.
Unsurveyed area, coordinates not possible., Maklaks Crater 1985 quad., Klamath Co. Annije
Creek-Wood River-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River.
Annie Creek just upstream (W.) of bridge of FS 6237 and USGS gauging station, E. of OR 62
(Crater Lake Highway), Winema National Forest. Elev. 4335'. Depth 0-37". Large cold creek with
unstable substrate {mostly ash and pumice); some wood present. No macrophytes. No mollusks.
Dip net collection attempted, 10/20/1995 TF, EJ, JJ! [B66]

110. [2246] Cedar Spring west of Wildcat Creek. Zone 10: 574,420E 4,737,120N. Unsurveyed
area, coordinates not possible., Maklaks Crater 1985 quad., Klamath Go. Wild Creek-Annie Cresk-
Wood River-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Cedar
Spring W. of Wildcat Creek, N. of FS 3212, Winema National Forest. Elev. 4720'. Dry spring; in
recently cut Pinus/spruce forest; mostly ash and pumice with some basalt in regolith. No mollusks.
10/2011995 TF, EJ, JJ! [B66]

111. [2247] North Calimus Spring north of Williamson River Hoad. Zone 10: 614,140E
4,723,160N. NE* SE3 SE» SWt NEM sec. 2, T34S R9E, Calimus Butte 1988 quad., Klamath Co.
Sprague River-Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Kiamath River.
North Calimus Spring 0.1 mi. N. of Williamson River Road (Klamath County 600; FS 45), Winema
National Forest. Elev. 4600'. Depth 0-8". Cold spring, mostly mud; no macrophytes. No mollusks.
Dip net collection attempted. Heavily grazed; dug out and channeled into pool. 10/21/1995 TF,
EJ! [B25]

112. [2248] Unnamed spring southwest of North Calimus Spring. Zone 10: 613,120E
4,721,920N. SE* SWi NWhs NWis sec. 11, T34S RYE, Calimus Butte 1988 quad., Klamath Co.
Sprague River-Wiliamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River.
Unnamed spring ca. 1.2 mi. SW of North Calimus Spring, N. of Williamson River Road (Klamath
County 600; FS 45) 0.2 mi., off FS 4526 at the end of FS 4526-020, Winema National Forest.
Elev. 4580'". Depth 0-1". Cold spring, mostly mud; no macrophytes. Almost dry. No moliusks; dip
net collection attempted. 10/21/1995 TF, EJI [B25]

113. [2249] Unnamed spring northeast of North Calimus Spring. Zone 10: 616,600E
4,724,345N. Center SWs sec. 31, T33S R10E, Calimus Butte 1988 quad., Klamath Co. Sprague
River-Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Unnamed
spring ca. 3.4 mi. NE of North Calimus Spring, just east of the junction of Williamson River Road
(Klamath County 600; FS 45) and FS 4546, Winema National Forest. Elev. 5225'. Depth 0-1",
Small cold spring channeled into pond; mud substrate; no macrophytes. Dip net attempted; no
mollusks. 10/21/1985 TF, EJ! [B25]

114. [2250] Springs at head of the Williamson River. Zone 10: 629,530E 4,732,040N. NE NEx
NE*s NE NWas sec. 9, T33S R11E, Fuego Min. 1988 quad., Klamath Co. Wiliamson River-Upper
Klamath Lake-Link River-Lake Ewauna-Klamath River. Three springs at the head of the Williamson
River at E. end of Head of the River Campground, 0.45 mi. along FS 4648 N. of junction of
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Williamson River Road {Klamath County 600; FS 45), Winema National Forest. Elev. 4600 Depth
0-6". Medium-sized cold spring (3); mud and pumice gravel substrate; abundant Rorippa; some
epiphytic algae. Sphaeriids common; dip net collections. Relatively intact; parly fenced.
10/21/1995 TF, EJ!  [B44]

115. [2251] Spring on south side of run at head of the Williamson River. Zone 10: 629,420E
4,731,960N. NW+ SE+ NEs NE2s NWss sec. 9, T33S R11E, Fuego Mtn. 1988 quad., Klamath Co.
Wiliamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Cold spring on S.
side of large spring run at the head of the Wiliamson River and 0.15 mi. SW of eastem terminal
springs, W. end of Head of the River Campground, 0.45 mi. along FS 4648, N. of junction of
Williamson River Road (Klamath County 600; FS 45), Winema National Forest. Elev. 4600'. Depth
0-6". Medium-sized cold spring; mud and pumice gravel substrate; abundant Rorippa; some
epiphytic algae, Sphaeriids and Physella hand and dip net collected. 10/21/1995 TF, EJ!  [B44]

116. [2252] Spring run at head of the Williamson River. Zone 10: 629,340E 4,731,960N. NWx
SWi NE% NE>s NWh4 sec. 9, T33S R11E, Fuego Mtn. 1988 quad., Klamath Co. Williamson River-
Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Large spring run at the head of the
Williamson River and 0.2 mi. W. of eastem terminal springs, W. end of Head of the River
Campground, 0.45 mi. along FS 4648, N. of junction of Wiliamson River Road (Klamath County
600; FS 45}, Winema National Forest. Elev. 4595'. Depth 2-18". Large cold spring run; mud,
Pumice sand and gravel; local basalt cobbles; local epiphytic algae and Myriophylium,
Potamogeton filiformis. Rare Physella; common sphaeriids; local Vorticifex. 10/21/1995 TF, EJ!
[B44]

117. [2253] Sprague River 0.7 road mile on Wiliamson River Road. Zone 10: 600,530E
4,718,100N. SWs4 SE» SE SWi NWas sec. 21, T34S R5E, Chiloquin 1988 quad,, Klamath Co.
Sprague River-Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River.
Sprague River on NW side about 0.7 rd. mi. from Sprague River Road (FS 58) on Williamson River
Road (Klamath County 600; FS 45), Winema National Forest. Elev, 4250'. Depth 2-16". Strongly
eulropified medium-sized river; dense Ceratophylium and Potamogeton crispus; abundant
epiphytic algae; mostly mud substrate. Uncommon Fluminicola; common planorbids, Physella,
Lymnaea stagnalis. Dip net and tray collected. 10/21/1995 TF, EJ, JJ! (B30]

118. [2254] Sprague River below Cave Mountain. Zone 10: 596,240E 4,715,680N. NE} SE4
Sk SE4 SWii sec. 25, T34S R7E, Chiloquin 1988 quad., Klamath Co. Sprague River-Williamson
River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Sprague River on N. side
below Sprague River Road (FS 58}, below (S. of) Cave Mountain 0.9 rd. mi. NE of junction with FS
5810, Winema National Forest. Elev. 4220'. Depth 2-14". Medium-size river; cobble-bouider
substrate, mostly cemented; scattered Potamogeton crispus, Potamogeton filiformis, and
Ceratophyllum. Fluminicola, rare Lanx. Dip net, brush and tray collection. Nutrient-enriched river.
10/21/1995 TF, EJ! [B29]

119. [2255] Sycan River at south end of Teddy Power Meadow. Zone 10: 635,020E
4,722,460N. NE> NE> NW2s NE% sec. 12, T34S R11E, Silver Dollar Flat 1988 quad., Klamath Co.
Sycan River-Sprague River-Wiliamson River-Upper Klamath Lake-Link River-Lake Ewauna-
Klamath River. Sycan River just S. of Teddy Powers Meadow, near ford of FS 347, Fremont
National Forest. Elev. 4820". Depth 1-38". Eutrophic small river; mud, sand, cobble: local deep
pools; abundant epiphytic algae, Ceratophyllum, Potamogeton crispus; local Elodea.
Uncommon dead Anodonta; Uncommon live Valvata humeralis; Radix, Lymnaea stagnalis
appressa. Collected by dip net and hand. Eutropified; badly grazed. 10/22/1995 TF, EJ! {BBs2]

120. [2256] Unnamed spring tributary 1o Blue Creek. Zone 10; 639,600E 4,717,940N. Center
NE}; SWh SWii SE sec. 21, T34S R12E, Spodue Min. 1986 quad., Klamath Co. Blue Creek-
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Sycan River-Sprague River-Wiliamson River-Upper Klamath Lake-Link River-Lake Ewauna-
Klamath River. Unnamed spring to E. of FS 347 0.5 mi. from junction with FS 3462, Fremont
National Forest. Elev. 4960'. Dry spring. No mollusks. 10/22/1995 TF, EJ! [B88]

121. [2257] Snake Creek unnamed spring 1. Zone 10: 642,770E 4,706,940N. NW:i NWie NEX
SEx SW« sec. 26, T35S R17E, Spodue Mtn, 1988 quad., Klamath Co. Snake Creek-Sycan
River-Sprague River-Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath
River, Sprague River Valley. Unnamed spring in pasture 0.1 mi. N. of Snake Creek and 0.1 mi. E.
of Godowa Springs Road (Klamath County 1193). Elev. 4345'. Depth 0-2". Spring with mud
substrate; no macrophytes. No mollusks; dip net collection attempted. Very badly pastured.
10/22/1995 TF, EJ! (B89] )

122, [2258] Snake Creek unnamed spring 2. Zone 10: 642,710E 4,706,920N. NEx NBs NWs4
SEx SWie sec. 26, T35S R17E, Spodue Min. 1988 quad., Klamath Co. Snake Creek-Sycan
River-Sprague River-Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath
River, Sprague River Valley. Unnamed spring in pasture 0.1 mi. N. of Snake Creek and ca. 500' E.
of Godowa Springs Road {Klamath Courty 11983). Elev. 4345'. Depth 0-2". Spring with mud
substrate; no macrophytes. No mollusks. 10/22/1995 TF, EJ|  [B89]

123. [2259] Snake Creek unnamed spring 3. Zone 10: 642,640E 4,706,930N. NBEx NWis Ny
SEx SWw sec. 26, T35S R17E, Spodue Min. 1988 quad., Klamath Co. Snake Creek-Sycan
River-Sprague River-Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath
River, Sprague River Valley. Unnamed spring in pasture 0.1 mi. N. of Snake Creek and 500' W. of
Godowa Springs Road (Klamath County 1193). Elev. 4345'. Depth 0-2". Spring with mud
substrate; no macrophytes. No mollusks. 10/22/1995 TF, EJ! [Ba9)

124 [2260] Snake Creek east of Godowa Springs Road. Zone 10: 642,660E 4,706,810N. NW4
SE* NW+ SE+ SWi; sec. 26, T35S R17E, Spodue Min. 1988 quad., Klamath Co. Snake Creek-
Sprague River-Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River,
Sprague River Valley. Snake Creek just E. of Godowa Springs Read (Kiamath County 1193). Elev.
4340'. Depth 0-2". Small creek; mostly mud substrate with scattered cobbles; Ceratophylium. No
mollusks. 10/22/1995 TF, EJI [B89]

125, [2261] Robin Spring. Zone 10: 620,800E 4,696,560N, Center NWh NE» NWi NE+4 sec, 33,
T365 R10E, Sprague River West 1985 quad., Klamath Co. Chemy Creek-Sprague River-
Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Robin Spring E. of
FS 320, about 0.25 rd. mi. S. from Squaw Flat Road (Klamath County 1101), Winema National
Forest. Elev. 4710". Depth 1-4". Cold spring with mud substrate. Gyraulus dip net collected.
Spring troughed at source, dug out below and blocked by small earthen dam. Area heavily
grazed; forest burned. 10/22/1995 TF, EJ! [B90]

126. [2262] Unnamed spring east of Robin Spring. Zone 10: 621,920E 4,697,380N. Sprague
River West 1985 gquad., Klamath Co. Chemy Creek-Sprague River-Williamson River-Klamath Lake-
Link River-Lake Ewauna-Klamath River. Unnamed springs ca. 1.0 mi. NE of Robin Spring and ©.2
rd. mi. S. up and (E. of } FS 1119 from Squaw Flat Road (Klamath Co. 1101), Winema National
Foresl. Elev. 4760'. Depth 0-4". Small celd spring with dense but local Rorippa, mynle; Salix;
Cornus stolonifera; predominantly mud substrate; grasses. Sphaeriids in spring dip net collected.
Discus, slugs, elc. hand collected. Partly fenced by barb wire fence. Area burned over; partly
grazed. 10/22/1995 TF, EJ! [B90C]

127. [2263] Unnamed spring south of Modoc Point. Zone 10: 594,020E 4,698,060N. Quarter

sections not practical; sec. 6, T37S R8E, Modoc Point 1985 quad., Klamath Co. Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. Small unnamed spring W. of 8. P. R. R. frack and US
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97 at rd. mi. 258.9, in Upper Klamath Lake, ca. 1.1 mi. S. of Modoc Point below Modoc Rim. Elev.
4140". Depth 4-28". Spring-infiuenced lake; mostly basalt cobble substrate; common green and
brown algae near shore;: no macrophytes; common floating blue-green algae. Common large
Fluminicola; uncommon Pyrgulopsis archimedis, Lyogyrus; common Vorticifex klamathensis
klamathensis. Dip net, tray and brush collected. Spring submerged during high water.
10/23/1995 TF, EJ! [B73]

128. [2264] Barkley Spring discharge channel. Zone 10: 597,740E 4,693,000N. Quarter
sections not practical; sec. 1 T378 RBE, Modoc Point 1985 quad., Klamath Co. Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. Discharge channel of Barkley Spring within 100" of
culvert under S. P. R. R. track (S. of culvert) and 0.1 mi. S. of Algoma Road/US 97 junction, NW of
Hagelstein County Park, Winema National Forest. Elev. 4143'. Depth 2-32". Spring channel with
mostly mud-gravel (including pumice); abundant wood and plant debris; uncommon floating blue-
greens; local boulders and cobbles; local deep pools. Abundant sphaeriids, Pisidium
uitramontanum; common Pisidium insigne and Valvata humeralis locally; mre Fluminicola sp.
and Anodonta. Snails and clams moderately common at top of mud bar in macrophytes and near
shaore. 10/23/1985 TF, EJ| [B72]

129. [2265] Upper Klamath Lake north of Barkley Spring oullet. Zone 10: 597 670E 4,693,050N.
Quarter sections not possible; sec. 6, T37S A9E, Modoc Point 1985 quad., Klamath Co. Upper
Klamath Lake-Link River-Lake Ewauna-Klamath River. Upper Klamath Lake just N. of outlet from
Barkley Spring, W. of 8. P. R. R. track (N. of bridge) and US 97, NW of Hagelstein County Park,
Winema National Forest. Elev. 4140'. Depth 4-28". Large lake at outlet delta; common boulders,
cobble, gravel (mixed basak and red pumice); no macrophyles; abundant biue-green algae
floating; common epiphytic algae near shore. Common Fluminicola, large and small: common
Vorticifex klamathensis klamathensis; uncommon Physella, Pyrgulopsis archimedis. Dip net,
tray and brush collection. Lake strongly influenced by spring discharge. 10/23/1995 TF, EJ!
[B72]

130. [2266] Link River below Fremont Bridge. Zone 10: 598,6 10E 4,676,6B0N. SE: SEx SE3s
NEw NWA4 sec, 30, T38S R9E, Klamath Falls 1985 quad., Klamath Co. Link River-Lake Ewauna-
Klamath River. Link River on W. side at Pacific Power and Light Link River wildlife tral S. of
Fremont Bridge (Oregon Avenus). Elev. 4140'. Deplh 4-16". Mixed mud, pumice and basal
gravel, cobbles and boulders; impounded lake outlet; no macrophytes; common floating blue-
green; common epiphytic algae. Taylor site T59-119 collected on Oct. 4, 1959. W. O. Gregg site
7910. Common Vorticifex klamathensis klamathensis; rare Vorticifex effusus dallf uncommon
large Fluminicola, Physeila. Collected by dip net and tray. Well-used fishing access; heavy
waterfowl usage. 10/23/1995 TF, EJ!  [B54]

131. [2267] Unnamed spring east of Big Berid. Zone 10: 578,860E 4,660,280N. Projected from
NW corner; SWi NE= SWh NWA4 sec. 18, T40S R7E, Chicken Hills 1986 quad., Klamath Co.
Klamath River Unnamed spring W. of Topsy Grade Road, ca. 2.8 mi. S. of Boyle Campground and
on Klamath Rim E. of Big Bend. Elev. 416¢'. Depth 0-6". Abundant epiphytic algae; mosily mud
(with rare cobble) subsirate; common Potamogeton crispus, and Myriophyflum. Rare Pisidium
variabile only, not collected. Dip net used. 10/25/1995 TF, EJ! [B28]

132, [2268] Unnamed spring near site of Topsy. Zone 10: 576,500E 4,653,300N. NWk sec, 2,
T41S R6E, Chicken Hills 1986 quad., Klamath Co. Klamath River. Unhamed spring source and
run on Klamath Rim (S. side) at former site of Topsy (near intersection of Topsy Grade Road and
Picard Road). Elev. 4130". Depth 0-4", Mud subsirate with rare basalt cobbles; patchy myrtle,
Forippa, and Myriophylium. Dug out pool at source. Gyraulus and Stagnicola collected by dip
net. No sphaeriids. 10/25/1995 TF, EJI [B27]
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133. [2275] East Branch Lost River. Zone 10; 656,200E 4,651,880N. Niz NWh NWh NWhs NWs; -
sec. 19, T41S R14 »E, Brady Butte 1988 quad., Klamath Co. E. Branch Lost River-Lost River-
Lower Klamath Lake. East Branch Lost River at Willow Valley Road crossing below Willow Valley
Reservoir, BLM lands. Elev. 4505'. Depth 1-4". Small shallow muddy river channel with sporadic
bedrock and cobbles; common Ceratophyllum and rare Potamogeton crispus. Common
sphaeriids; also Physella, Aadix. Collected by hand and dip net. Mostly dewatered; grazed.
10/26/1995 TF, EJ! [B20]

134. [2276] Duncan Spring-north complex. Zone 10; 659,020E 4,656,920N. NBE}s NE4 NWss
NWs4 SWh4 sec. 4, T41S R14 4E, Brady Butte 1988 quad., Klamath Co. Antelope Creek-East
Branch Lost River-Lost River-Lower Klamath Lake. Duncan Spring NW-most spring complex in
Duncan Riparian Restoration Project (BLM), at head of Antelope Creek. Elev. 4730'. Depth 0-4".
Cold springs with cobble and boulder {basalt) substrate, with minor fines; emergent macrophytes
{mostly Cicuta), some bryophytes. Abundant Flumninicola, minor sphaeriids. Dip net collected.
Moderately grazed. 10/26/1995 TF, EJ! [B21]

135. [2277] Duncan Spring-south complex. Zone 10: 659,980E 4,655,960N. SWis NWi NEx
NE: SWi4 sec. 4, T41S R14 wE, Brady Butte 1988 quad., Klamath Co. Antelope Creek-East
Branch Lost River-Lost River-Lower Klamath Lake. Duncan Spring S. spring complex in Duncan
Riparian Restoration Project (BLM}, at head of Antelope Creek, old road crosses at rough
midpoint of spring runs. Elev. 4730". Depth 0-4". Large shailow cold springs with boulder, cobble,
and minor fine substrate; abundant Mimulus, local Cicuta and Rorippa; minor bryophytes.
Abundant Fluminicola, some land snails. Hand and dip net collections. 10/26/1995 TF, EJ!
[B22]

136. [2278] Unnamed springs south of Duncan Spring. Zone 10: 660,060E 4,655,800N. SW
SE NE NE% sec. 4, T418 R14 1E, Brady Butte 1988 quad., Klamath Co. Antelope Creek-E. Br.
Lost River-Lost River-Lower Klamath Lake. Small unnamed spring with 4 runs, ¢a. 0.15 mi. SE of
Duncan Spring, Duncan Riparian Restoration Project (BLM), near head of Antelope Creek. Elev.
4730". Depth 0-2". Small very shallow cold springs with mixed mud-basalt cobble substrate;
muitiple runs from same source; grassy; some bryophytes; no macrophytes. Springs not shown
on USGS map. Rare medium-sized Fluminicola collected by dip net. Grazing impacted,
10/26/1995 TF, EJ! [B22]

137. [2279] Antelope Creek below Duncan Spring. Zone 10: 660,090E 4,655,800N. SWss NE%4
SE NE% SWhs sec. 4, T41S R14 wE, Brady Butte 1988 quad., Klamath Co. Antelope Creek-E.
Br. Lost River-Lost River-Lower Klamath Lake. Antelope Creek near head, below Duncan Spring,
Duncan Riparian Restoration Project (BLM). Elev. 4720'. Depth 2-8". Moderate-sized very cold
creek; sand, gravel, and cobble substrate; with travertine deposition; common epiphytic algas,
Potamogetan crispus, Potamogeton filiformis, Ceratophyilum; rare Myriophylfum. Abundant
large and medium Fluminicola, rare sphaeriids. Collected by dip net. 10/26/1995 TF, EJ! [B22]

138. [2280] Rock Creek unnamed north head spring. Zone 10: 668,950E 4,652,970N. SE* NE%
NWs NWis SE4 sec. 17, T41S R15E, Antler Point 1988 guad., Klamath Co. Rock Creek-Lost
River-Lower Klamath Lake. Unnamed spring in head of Rock Creek, ca. 0.2 mi. N. of Gwinn Creek
Road (BLM 6188) bridge over Rock Creek, BLM lands. Elev. 4870'. Depth 1-10". Small cold
creek; boulder-mud substrate; abundant epiphytic algae; local Ceratophylium and Myriophy!ium;
some deep pools. Scattered Aadix; Stagnicola; Gyraulus, Physella; sphaeriids. Hand and dip net
collected. Area heavily grazed. 10/26/1995 TF, EJ! B8]

139. [2281] Rock Creek unnamed south head spring. Zone 10: 668,500E 4,652,660N. SWs4
SE SWi NWis SE%4 sec. 17, T41S R15E, Antler Point 1988 quad., Klamath Co. Rock Creek-Lost
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River-Lower Klamath Lake. Unnamed spring to the W. of Rock Creek, ca. 0.1 mi. S. of Gwinn
Creek Road (BLM 6188) bridge over Rock Creek, BLM lands. Elev. 4860, Depth 1-10". Small
cold creek; boulder-mud substrate; abundant epiphytic algae: local Ceratophylium and
Myriophylium; some deep pools. Scatlered Radix; Stagnicola; Gyraulus; Physella; sphaeriids.
Hand and dip net collections. Area heavily grazed. 10/26/1995 TF, EJ!  [B8]

140. [2282] Gwinn Spring Creek unnamed spring 1. Zone 10: 669,190 4,652,330N. NWs; SW;
SE* SWe SWes sec. 16, T41S R15E, Antler Point 1988 quad., Klamath Co. Gwinn Spring Creek-
Rock Creek-Lost River-Lower Klamath Lake. Unnamed spring in pasture, NW side of Gwinn
Spring Creek and on S. side of Gwinn Spring Creek Road (BLM 6188). Elev. 4910'. Depth 0-2".
Small cold spring in grassy pasture; muddy substrate; no macrophytes. No mollusks; heavily
grazed. Dip net collection attempted, 10/26/1995 TF, E.JI (B8]

141. [2283] Gwinn Spring Creek unnamed spring 2. Zone 10: 669,580E 4,652,240N. SEx SE4
SEx SWi SWis sec. 16, T41S R15E, Antler Point 1988 quad., Klamath Co. Gwinn Spring Creek-
Rock Creek-Lost River-Lower Klamath Lake. Unnamed spring on S. side of Gwinn Spring Creek
and Gwinn Spring Creek Road (BLM 6188). Elev. 491¢'. Depth 0-2". Small cold spring with a
muddy substrate; no macrophytes. No mollusks; dip net collected. Heavily impacted by grazing.
10/26/1995 TF, EJ! {BB]

142. [2284] Unnamed springs opposite Big Springs City Park. Zone 10: 632,190E 4,672,700N.
Center SEt NE» SE SWhasec. 10, T39S R11E, Bonanza 1988 quad., Klamath Co. Lost River-
Lower Klamath Lake, Yonna Valley. Several small springs on NW side of island in Lost River
opposite (E. of) Big Springs City Park, Bonanza. Elev. 4120". Depth 4-10". Several small spring
runs; abundant Rorippa, Mimulus, offshore Veronica, Myriophylium, Elodea, Ceratophylium,
Potamogeton crispus. Abundant Pyrguiopsis; common Fluminicola, sphaeriids; uncommon
Planorbella, Physella, Vorticifex. Dip net collection. Relatively unmodified; some runs on island,
others originate in river. 10/26/1995 TF, EJ! [B18]

143. [2285] Lost River at Big Springs City Park. Zone 10: 632,150E 4,672,660N., NEx NWss SE
SE+ SW sec. 10, T39S R11E, Bonanza 1988 quad., Klamath Co. Lost River-Lower Klamath
Lake, Yonna Valley. Lost River at Horsefly Irrigation District weir and downstream, S. edge of Big
Springs City Park, Bonanza. Elev. 4120". Depth 6-18". Medium-sized, eutrophic but spring-fed
river, abundant Potamogeton filiformis, Elodea; common Potamogeton crispus, Ceratophylium,
epiphytic algae; uncommon Veronica; mud, sand, gravel, and cobble substrate. Abundant
Pyrgulopsis, common Fluminicola; uncommon sphaeriids, Physella, Planorbella, small Vorticifex.
10/26/1995 TF, EJ! [B18]

144. [2286] First spring south of Big Springs. Zone 10: 632,190E 4,672,760N. Center NEx SEx
SW sec. 10, T39S R11E, Bonanza 1988 quad., Klamath Co. Lost River-Lower Klamath Lake,
Yonna Valley. Spring run just S. of main spring run of Big Springs on NE end of Big Springs City
Park, Bonanza, W. side of Lost River. Elev. 4120'. Depth 0-4". Shallow cold spring runm;
predominantly mud and sand substrate; abundant Rorippa, common Mimulus. Common
Pyrgulopsis; rare Physelia, sphaeriids. Collected by dip net. 10/26/1995 TF, EJ! [B18]

145. [2287] Second spring south of Big Springs. Zone 10: 632,160E 4,672,720N. NWs SEY
NEts SEM SWh sec. 10, T39S R11E, Bonanza 1988 quad., Klamath Co. Lost River-Lower
Klamath Lake, Yonna Valley. First spring run N. of Horsefly Imigation District weir (W. side of Lost
River) and second spring run just S. of main spring run of Big Springs on NE end of Big Springs
City Park, Bonanza. Elev. 4120". Depth 0-10". Shallow composite cold spring runs; mud, sand,
and cobble substrate; abundant Aorippa, uncommon Mimulus; Potamogeton crispus and
Potamogeton filiformis. Common Pyrgulopsis, rare Fluminicola, sphaeriids, and Physella.
Collected by dip net. Partly filled in but mostly intact. 10/26/1995 TF, EJI [B18]
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146. [2288] Spencer Creek below Buck Lake. Zone 10: 569,440F 4,679,330N. SWis SWis SWis
SWsi NE% sec. 18, T38S R11E, Lake of the Woods South 1985 quad., Klamath Co. Spencer
Creek-Klamath River. Spencer Creek below Buck Lake and just W. of Clover Creek Road, Winema
National Forest. Elev. 4120'. Depth 0-10". Large cold creek; local macrophytes (Elodes,
Myriophylium); range from fine to cobble substrate; uncommon epiphytic algae. Common
sphaeriids; dip net and hand collected. Recent modifications to enhance fish habitat. 10/27/1995
TF, EJ! [B61]

147. [2289] Unnamed north Buck Lake spring. Zone 10: 565,980E 4,680,230N. Center SEx
SWhs sec. 11, T3BS R5E, Lake of the Woods South 1985 quad., Klamath Co, Buck Lake-Spencer
Creek-Klamath River. Unnamed spring on NW edge of Buck Lake, Winema National Forest. Elev.
4950'. Depth 2-6". Sedge meadow with shallow spring runs; sedges, Aconitum, Saxifraga,
Rorippa local; mud substrate; common wood. Sphaeriids only, not retained. Dip net collected.
Heavily grazed, 10/27/1995 TF, EJ! [B61]

148. [2290] Unnamed middle Buck Lake spring. Zone 10: 565,900E 4,679,260N. SWss SEx
SWis SE NW sec. 14, T38S RSE, Lake of the Woods South 1985 quad., Klamath Co. Buck
Lake-Spencer Creek-Klamath River. Unnamed spring on center W. side of Buck Lake. N.-most of
two springs. Elev. 4940". Depth 0-4", Sedge meadow with shallow spring runs; mostly mud
substrate with scattered basalt cobbles; no macrophytes or epiphytic algae; abundant downed
wood. Dip net collection; sphaeriids only, not retained. Very heavily grazed and degraded.
10/27/1995 TF, EJ! [B61]

149, [2291] Buck Lake-south most unnamed spring. Zone 10: 565,845E 4,679,040N. SWi; SWx
NWis NE:: SWis sec. 14, T38S R5E, Lake of the Woods South 1985 quad., Kiamath Co. Buck
Lake-Spencer Creek-Klamath River. S. most of two unnamed springs on center W. side of Buck
Lake. Elev. 4940, Depth 4-18". Basalt knob with spring at base; mostly dug out and in petipheral
Buck Lake channel; mostly fine substrate; local cobble and large wood fragments; no
macrophytes and rare epiphytic algae; common bryophytes very local. Uncommon small
Fluminicola and sphaeriids at source only. Dip net collection. 10/27/1995 TF, EJ! [B61]

150. [2292] Buck Lake peripheral channel. Zone 10: 566,080F 4,679,940N. Center NEx NEx
NW:: sec. 14, T38S RSE, Lake of the Woods South 1985 quad., Klamath Co. Buck Lake-Spencer
Creek-Klamath River. Unnamed spring channel on NW side of Buck Lake at wooden bridge and at
NE terminus of access road. Elev. 4940'. Depth 4-24". Swift spring-fed channel; predominantly
fine {mud) substrate; abundant but local bryophytes; Myriophyiium; Potamageton filiformis;
Potamogeton crispus; Ceratophyllum. Common Fluminicola but very local, snails only on rocks of
bridge. Dip net and hand collection. Most of channel dug out, fine substrate, chironomids,
sphaeriids only or no mollusks. 10/27/1995 TF, EJ! [B61]

151. [2293] Johnson Creek above crossing of Surveyor Meadows Road. Zone 10: 562,910E
4,676,610N. SE SWhi NE} NEx NWis sec. 28, T38S RS5E, Surveyor Mountain 1985 quad.,
Klamath Co. Johnson Creek-Jenny Creek-Klamath River. Johnson Creek collected just above
Surveyor Meadows Road crossing (BLM 38-5E-28.1), BLM lands, Elev. 5140". Depth 1-5".
Shallow large spring-fed creek; predominantly basalt cobble an mud substrate; locally common
bryophytes; rare epiphytic algae; extremely patchy RAorippa; local pools, common deciduous
leaves. Uncommon small Fiuminicola above road only; absent in BLM pool SW of road crossing
and in creek for 100' below pool; sphaeriids in both areas. Modified below road crossing; burned
and partly logged to the NW. 10/27/1995 TF, EJ! [Ba3]

152. [2294] Unnamed spring at Surveyor Mountain Campground. Zone 10: 563,680E
4,677,530N. SEx NWhs NEM NEx SE sec. 21, T38S RSE, Surveyor Mountain 1985 quad.,
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Klamath Co. Johnson Creek-Jenny Creek-Klamath River. Fenced unnamed spring in BLM
Surveyor Mountain Campground off Keno Road. Elev. 5150'. Depth 0-2", Cold spring with cobble
and mud substrate; minor Rorippa and bryophytes below road {Surveyor Mountain Campgroundy.
Pisidium casertanum and insigne only; not retained. Dip net and hand collection attempted.
Spring fenced but modified, piped at source. 10/27/1995 TF, EJ! [B93]

153. [2295] Unnamed spring east of Johnson Creek. Zone 10: 562,815E 4,676,145N. SWis NEX
SWis SEx NWh4 sec. 28, T38S R5E, Surveyor Mountain 1985 quad., Klamath Co. Unhamed Run-
Johnson Creek-Jenny Creek-Klamath River. Unnamed spring and run 0.2 mi. SE of Johnson
Creek, 0.3 mi. S. of Surveyor Meadows Road bridge on Johnson Creek, BLM lands. Elev. 4940'.
Depth 2-4°, Spring run source; mostly basalt boulder and mud substrate; no macrophytes; brown
epiphytic algae; open grassy meadow (trees logged). No mollusks. 10/27/1995 TF, EJI  [B93]

154, [2296] Cold Creek southwest of Surveyor Mountain. Zone 10: 564,150E 4,673,270N.
Center NWw sec. 3, T39S RS5E, Surveyor Mountain 1985 quad., Klamath Co. Cold Creek-
Johnson Creek-Jenny Creek-Klamath River. Cold Creek just above BLM access road, SW side of
Surveyor Mountain, BLM lands. Elev. 4960'. Depth 0-6". Spring-fed cold creek; steep cabble
substrate; abundant bryophytes; local Rorippa and Mimulus; in parlly open old-growth forest
remnant. Pisidium casertanum only, not retained. Dip net and hand. 10/27/1995 TF, EJI [B93]

155. [2297] Unnamed spring south of Blue Springs. Zone 10: 575,720 4,726, 900N. NWs: SWy
NE* SE3 SE% sec. 23, T33S R6E, Mares Egg Spring 1985 quad., Klamath Co. Shon Creek-
Sevenmile Creek-Upper Klamath Lake-Lake Ewauna-Kiamath River, Wood River Valley. Unnamed
spring 0.5 mi. S, of Blue Springs on Shont Creek, E. of FS 3300, inholding in Winema National
Forest. Elev. 4180'. Depth 0-4". Small cold spring mostly choked with wood; cobble (red basatt)-
mud substrate; shallow; no macrophytes. Spring not shown on USGS map. Uncommon small
Fluminicola n. sp. and sphaeriids. Dip net and tray collections. Very limited Vespericola sierranus
colony (ea. 30 square fi.) a source. Hand collected. Heavily grazed and with logging debris.
10/28/1995 TF, EJ! [B&7]

156. [2298] Blue Springs 1.0 mile south of Nicholson Road. Zone 10; 575,800E 4,727,070N.
Center Wiz SE3s SEx NE SE sec. 23, T335 R6E, Mares Egg Spring 1985 quad., Klamath Co.
Short Creek-Sevenmile Creek-Upper Klamath Lake-Lake Ewauna-Klamath River, Wood River
Valley. Blue Springs on E. side of FS 3300, 1.0 mi. S. of Nicholson Road, Winema National
Forest. Elev. 4160°, Depth 0-4". Several small springs draining into impoundment, cobble (basalt)-
mud substrate; uncommon bryophytes, dead leaves; commaon wood fragments; choked with mud
and logs. Uncommon Fluminicola and sphaeriids in limited areas above regulated impoundment
{pond). Collected by dip net. 10/28/1995 TF, EJ! IB67)

167. [2299] Upper Klamath Lake on west side Eagle Ridge. Zone 10: 585,640E 469,460N. SW4
SWis SWhs SWis SEu sec. 23, T36S R7E, Shoalwater Bay 1985 quad., Klamath Co. Upper
Klamath Lake-Link River-Lake Ewauna-Klamath River. Shoalwater Bay on E. side in Upper
Klamath Lake, ca. 1.0 mi. NW of Eagle Ridge County Park along Eagle Point Road, W. side of
Eagle Ridge, Winema National Forest. Elev. 4160". Depth 2-38". Spring-influenced large lake;
common blue-green algae; cobble-substrate with minor fines; no macrophytes; common
epiphytic algae. Abundant Vorticifex kiamathensis klamathensis; very rare and local Pyrgulopsis
archimedis, Pisidium ultramontanum, Fluminicola; common Physella. Dip net and tray collection.
Hypetrophic lake; mollusks locally abundant. 10/28/1995 TF, EJ! [B81]

158. [2300] Side channel near Point Comfort. Zone 10: 574,600E 4,702,140N. Projected NW
corner; SE+ NWhs SE+ NE% sec. 3, T36S R6E, Pelican Bay 1985 quad., Klamath Co. Fourmile
Creek-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Channel near SE terminus of
Dugout Lane, ca. 0.4 mi. NE of Harriman Springs just SW of Point Comfort and near junction with
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Fourmile Creek. Elev. 4150". Depth 6-36". Spring-fed deep channel; mud over peat substrate;
dug out; abundant local macrophytes (Potamogeton crispus, Ceratophyllum). Common
sphaeriids; uncommon Physella; rare Carinifex, Dip net and fray collection, 10/28/1995 TF, EJ!
[B78]

159. [2301] Sevenmile Creek at terminus of FS 3334. Zone 10: 569,750E 4,727,520N. Devils
Peak 1985 quad., Klamath Co. Sevenmile Creek-Agency Lake-Upper Klamath Lake-Link River-
Lake Ewauna-Klamath River. Sevenmile Creek at Sevenmile Creek trailhead (#3703), ca. 6.0 mi.
W. on FS 3334 (at terminus) from Nicholson Road-FS 3300 junction, Winema National Forest.
Elev. 5460'. Depth 0-4". Very cold medium-sized creek; mud-cobble-boulder substrate; common
bryophytes and uncommon epiphytic algae; small Nostoc and Rivularia. No mollusks; dip net and
hand collections attempted. Horse trail crossing; bul relatively pristine. 10/29/1995 TF, EJ!  [B36]

160, [2302] Sevenmile Creek near RM 1.9. Zone 10: 574,320E 4,730,520N. Mares Egg Spring
1985 quad., Klamath Co. Sevenmile Creek-Agency Lake-Upper Klamath Lake-Link River-Lake
Ewauna-Klamath River. Sevenmile Creek N. of FS 3334 at RM 1.9, Winema National Forest. Elev.
4320'. Depth 4-16". Large swift cold creek with cobble-mud substrate, some deep pools;
abundant wood fragments and pine needles; common bryophytes; in neary closed-canopy
forest; small Nostoc. Sphaeriids only, not retained (Pisidium casertanum, Pisidium variabile). Dip
net collected. Road crossing in creek bed; but excellent condition. 10/29/1995 TF, EJ! [B69]

161. [2303] Sevenmile Creek at Sevenmile Creek Forest Service Station, Zone 10: 575,820E
4,728,380N. Mares Egg Spring 1985 quad., Klamath Co. Sevenmile Creek-Agency Lake-Upper
Klamath Lake-Link River-Lake Ewauna-Klamath River, Wood River Valley. Sevenmile Creek W. of
Sevenmile Creek Forest Service Station, 0.15 mi. N. of Nicholson Road, Winema National Forest.
Elev. 4193'. Depth 4-34". Large, deep creek in grassy clearing; mud-cobble substrate; common
leaves, needles, and downed logs. Common sphaeriids, not retained (Pisidium variabile,
Pisidium casertanum, Pisidium insigne). Dip net collected. 10/29/1995 TF, EJ! [B69]

162. [2304] Denny Creek-north spring near source. Zone 10: 579,805E 4,689,500N. Aspen
Lake 1985 quad., Klamath Co. Denny Creek-Upper Klamath Lake-Link River-Lake Ewauna-
Klamath River. Unnamed spring runs in N. end of Denny Creek source area, on opposite {E. side)
of Weyerhaeuser road from spring source. Elev. 4390". Depth 0-4". Glade with several spring
channels; range from mud-cobble substrate; common Myriophyllum, bryophytes; local Rorippa,
Mimulus; meadow with Aconjtum, Pyrola, Saxifraga. Rare small Fluminicola, sphaeriids.
Collected by dip net. Area badly grazed; only 1 run (S.-most) with Fluminicola in limited area
downstream (E. side of road) of source spring. None found at source spring on W. side of road
{spring impacted by road building). Partly forested but heavily cut over in adjacent areas; some fire
damage. 10/29/1995 TF, EJ! [B12]

163. [2305] Denny Creek-north spring runs at base. Zone 10: 581,000E 4,960,110N. Aspen
Lake 1985 quad., Klamath Co. Denny Creek-Upper Klamath Lake-Link River-Lake Ewauna-
Klamath River. Unnamed springs in N. end of Denny Creek source area; lower combined runs just
W. of Weyerhaeuser access road. Elev. 4270". Depth 4-10". Large swift spring run; mud-cobble
substrate; some logs; abundant Myriophyllum; common bryophytes; mre Nostoc, sedge
meadow/forest border. Sphaeriids only, not retained (Pisidium variabile, and Pisidium
casertanum). Collected by dip net. Heavily grazed. 10/29/1995 TF, EJ! [B12]

164. [2306] Denny Creek-middle spring run. Zone 10: 580,850E 4,689,570N. Aspen Lake 1985
quad., Klamath Co. Denny Creek-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River.
Unnamed middle spring runs ca. 0.75 mi. NE of source and 0.1 mi. S. of Weyerhaeuser access
road off (SW of) main access road. Elev. 4295', Depth 0-4". Spring run with mud-cobble substrate:
abundant logs; patches of bryophytes; no macrophytes. Sphaeriids only, not retained (Pisidium
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insigne, Pisidium casertanum, and Pisidium variabile). Grazed heavily. 10/29/1995 TF, EJ!
[B12]

165. [2307] Denny Creek-south most spring run in main set. Zone 10: 580,460E 4,688,850N.
Aspen Lake 1985 quad., Klamath Co. Denny Creek-Upper Klamath Lake-Link River-Lake
Ewauna-Klamath River. S.-most run in N. part of Denny Creek source area, examined just W. of
Weyerhaeuser access road and ca. 0.3 mi. NE of origin. Elev. 4380'. Spring run now dry. No
mollusks. Dry; badly cut over and grazed. 10/29/1995 TF, EJ! [B12]

166. [2308] Denny Creek south most spring. Zone 10: 580,640E 4,686,960N. Aspen Lake 1985
quad., Klamath Co. Denny Creek-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River.
Unnamed spring ca. 1.7 mi. S. of rest of Denny Creek source area; collected in glade just W. of
Weyerhaeuser access road. Elev. 4430'. Depth 0-3'. Medium-large cold spring run; common
Myriophyllum, Mimuius, Rorippa, local bryophytes; mud-cobble substrate; in forest to E.; open to
W. Commmon sphaeriids and small Fluminicola; dip net and tray collections. Grazed W. of road and
mostly logged; forest remnant to E. 10/29/1995 TF, EJ! [B13]

167. [2309] Aspen Lake northwest springs-1. Zone 10: 580,400E 4,685,290N. Aspen Lake
1885 quad., Klamath Co. Aspen Lake-Denny Creek-Upper Klamath Lake-Link River-Lake
Ewauna-Kiamath River. Unnamed N.-most spring run on NW side of Aspen Lake, NW side of lower
Woeyerhaeuser access road. Elev. 4360'. Depth 0-3". Boggy spring run; abundant wood and
leaves; grasses; no macrophytes; mud-cobble substrate; myrtle locally and bryophytes. No
mollusks; dip net collection. Fire and logging. 10/29/1995 TF, EJ! [B13]

168, [2310] Aspen Lake northwest springs-2. Zone 10; 580,360E 4,685,100N. Aspen Lake
1885 quad., Klamath Co. Aspen Lake-Denny Creek-Upper Klamath Lake-Link River-Lake
Ewauna-Klamath River. Unnamed second spring run on NW side of Aspen Lake, ea. 0.1 mi. SE of
1st spring run and NW of Weyerhaeuser lower access road. Elev. 4350'. Depth 0-3". Boggy
spring run; abundant wood and leaves; grasses; no macrophytes; mud-cobble substrate; myrtle
locally and bryophytes. No mollusks; dip net collection attempted. Fire and logging. 10/29/1995
TF, EJ! [B13]

169. [2311] Aspen Lake northwest springs-3 (lower). Zone 10: 580,270E 4,684,860N. Aspen
Lake 1985 quad., Klamath Co. Aspen Lake-Denny Creek-Upper Klamath Lake-Link River-Lake
Ewauna-Klamath River. Unnamed double spring run in boggy area on NW side of Weyerhaeuser
lower access road, NW side of Aspen Lake; 3rd spring run from N. Elev. 4340". Depth 0-6". Cold
spring runs with abundant wood fragment and logs; mud and scattered cobble substrate; no
macrophytes except local bryophytes and myrtle, Sphaeriids only (Pisidium casertanum); not
retained. Fire and grazing, some logging damage. 10/29/1995 TF, EJ! [B13)

170. [2312] Aspen Lake northwest springs-3 (upper). Zone 10: 579,890E 4,685,160N. Aspen
Lake 1985 quad., Klamath Co. Aspen Lake-Denny Creek-Upper Klamath Lake-Link River-Lake
Ewauna-Klamath River. Third spring run from N. in Aspen Lake NW group, collected below (SE of)
Weyerhaeuser upper access road and below glade. Elev. 4410'. Depth 0-4". Cold spring with
mud-cobble substrate; local myrtle, Rorippa. Uncommon Pisidium casertanum only; not retained.
Dip net collected. Mostly logged recently. 10/29/1995 TF, EJl  [B13]

171. [2313] Aspen Lake northwest springs-4. Zone 10: 580,240E 4,684,250N. Aspen Lake
1885 quad., Klamath Co. Aspen Lake-Denny Creek-Upper Klamath Lake-Link River-Lake
Ewauna-Klamath River. Fourth (S. most) spring run in NW Aspen Lake set, ca. 0.75 mi. S. of 1st,
on Weyerhaeuser lower access road. Elev. 4320". Depth 0-12". Cold spring with common logs,
wood fragments; no macrophytes; mud-cobble substrate. No mollusks; dip net collection. Partly
logged and grazed. 10/29/1995 TF, EJ! [B13]
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172. [2317) Threemile Creek at Westside Road Bridge. Zone 10: 575,540E 4,721,520N. Mares
Egg Spring 1985 quad., Klamath Co. Threemile Creek-Sevenmile Creek-Klamath Lake-Link
River-Lake Ewauna-Klamath River, Wood River Valley. Threemile Creek to W. of Westside Road
Bridge, Winema National Forest. Elev. 4220'. Dry creek; cobble and sand substrate. No mollusks.
10/30/1995 TF, EJ! [B68]

173. [2318] Fourmile Creek at Cold Creek Road. Zone 10; 566,320E 4,699,330N. Lake of the
Woods North 1985 quad., Klamath Co. Fourmile Creek-Klamath Lake-Link River-Lake Ewauna-
Klamath River. Fourmile Creek to the W. of Cold Creek Road (FS 3651), Winema National Forest.
Elev. 4470'. Depth 0-4". Small creek; cobble substrate; no macrophytes or epiphylic algae.
Sphaeriids only, not retained. Collected by dip net. Locks good; butl rare mollusks, 6/27/1994 TF,
EJ! [B57]

174. [2319] Clover Creek at Spencer Creek Road Bridge. Zone 10: 576,450E 4,674,460N.
Spencer Creek 1986 quad., Klamath Co. Clover Creek-Spencer Creek-Klamath River. Clover
Creek below Spencer Creek Hook-up Road Bridge, ca. 0.15 mi. SW of junction with Clover Creek
Road, BLM lands. Elev. 4020'. Dry creek; sand and cobble substrate. No mollusks. 10/30/1995
TF, EJ! [B87]

175. [2325] Unnamed Lost Creek Spring. Zone 10: 604,600E 4,776,950N. Sugarpine Min. NW
1968 quad., Klamath Co. Lost Creek. Unnamed spring about 4.8 rd. mi. E. of Diamond Junction
off US 97 on FS 86, just S. of road, W, of Lost Creek Spring, Winema National Forest. Elev. 4850'.
Depth 18-48". Small spring in valley of Lost Creek; pumice substrate; common epiphytic algae,
Ceratophyllum, Potamogeton crispus locally. No mollusks; dip net collection attempted.
6/11/1994 TF, EJ! [B92]

176. [2326] Lost Creek Spring. Zone 10: 605,300E 4,777,005N. Sugamine Min. NW 1968
quad., Klamath Co. Lost Creek. Lost Creek Spring at head of Lost Creek, about 5.2 rd. mi. E. of
Diamond Lake Junction off US 97 on FS 86, just SE of road, Winema National Forest. Elev. 4940,
Depth 10-36". Small cold source spring; pumice substrate; common epiphytic algae; no
macrophytes. No mollusks; dip net collection attempted. 6/11/1994 TF, EJ! [B92]

177. [2327] Unnamed spring west of Camp McLoughlin. Zone 10: 563,100E 4,691,680N. Lake
of the Wood North 1985 quad., Klamath Co. Dry Creek-Lake Of The Woods-Seldom Creek-
Fourmile Creek-Upper Klamath Lake-Link River-Ewauna-Klamath River. Unnamed spring at head
of un on NW side of trail #3724, W. of FS 3640, 0.6 mi. W. of Camp McLoughlin, Winema National
Forest. Elev. 4970". Depth 0-3". Numerous small cold spring channels beneath tree roots; no
macrophytes; no epiphytic algae; mixed gravel and sand; bryophytes commeon. No mollusks
despite looking good. 6/27/1994 TF, EJ! [B58]

178. [2349] Unnamed spring in Klamath Falls. Zone 10: 601,460E 4,675,500N. Klamath Falls
1985 quad., Klamath Co. Lake Ewauna-Klamath River. Former unnamed spring in Southern
Pacific Rail Yard in Klamath Falls (NE end of yard). Elev. 4100". Spring essentially gone; grasses
and short sedges. No mollusks. Fenced partially; spring now merely a green spot adjacent to tank
farm (newly expanded); trashy area. 10/23/1995 TF, EJI [B54]

179. [1976] Williamson River at FS 43 bridge. Zone 10: 595,520E 4,732,460N. W NWhs NWig
NE SWi sec. 1, T338 R7E, Soloman Butte 1988 quad., Klamath Co. Williamson River-Upper
Klamath Lake-Link River-Lake Ewauna-Klamath River. Wiliamson River downstream of FS 43
bridge, SW of the site of Kirk, Winema National Forest. Elev. 4500'. Dry river bed W|th boulder
(basalt) substrate; grasses. No mollusks. 6/11/1994 TF, EJ! [Bas]
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180. [2314] Fourmile Creek east of Westside Road. Zone 10: §72,800E 4,700,670N. SWi: SWas
SWis NE%« NEx sec. 9, T36S R6E, Pelican Bay 1985 quad., Klamath Co. Fourmile Creek-Upper
Klamath Lake-Link River-Lake Ewauna-Klamath River. Fourmile Creek on E. side of Westside
Road bridge, Winema National Forest. Elev. 4150". Dry creek. No mollusks. 6/27/1994 TF, EJ!
[B78]

181. [2197] Agency Lake at Henzel Park. Zone 10: 588,000E 4,708,940N. NEx NE NWs NE%
NWis sec. 19, T35S R7E, Agency Lake 1985 quad., Klamath Co. Agency Lake-Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. Agency Lake near boat ramp in Henzel County Park.
Elev. 4141'. Depth 1-5'. Lake with silt bottom; no macrophytes, No mollusks found. 8/15/1991

TF, EJ, JuJ! B4 Uz\2159

182, [2198] Snake Creek unnamed spring 4. Zone 10: 642,850E 4,706,670N. SWis NE4 SEx
SEx SWh sec. 26, T35S R17E, Spodue Mtn. 1988 quad., Klamath Co. Snake Creek-Sycan
River-Sprague River-Willamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath
River. Unnamed spring in pasture over 0.1 mi. S. of Snake Creek and 0.1 mi. E. of Godowa
Springs Road (Klamath County 1193). Elev. 4349'. Depth 1-2". Spring with mud substrate; no
macrophytes. No mollusks. 10/22/1995 TF, EJ! [B8Y]

183. [2389] Gwinn Spring Creek at Gwinn Spring Creek Road. Zone 10: 669,580E 4,652,240N.
Antler Point 1988 quad., Klamath Co. Gwinn Spring Creek-Rock Creek-Lost River-Lower Klamath
Lake. Gwinn: Spring Creek above (E. of) crossing of Gwinn Spring Creek Road {BLM 6188). Elev.
4905'. Depth 0-6". Small cold spring creek; abundant Rorippa, local Veronica and Potamogeton
filiformis. Somewhat abundant Fluminicola hand and dip net collected. 10/26/1995 TF, EJ!  [B8]

184. [1996] Unnamed spring east of Odessa Creek. Zone 10: 577,030E 4,697,590N. NWy SWa4
SE+ NEx NWis sec. 24, T36S R6E, Pelican Bay 1985 quad., Klamath Go. Odessa Creek-Upper
Klamath Lake-Link River-Lake Ewauna-Klamath River. Unnamed spring ca. 0.13 mi. E. of Odessa
Spring on S. side of Odessa Creek, inholding in Winema National Forest. Elev. 4150". Depth 0-6".
Large cold spring with cobble-boulder bottom; no macrophytes. No mollusks. Formerly
impounded by concrete dam near mouth of spring. 6/25/1994 TF, EJ! [B79]

185. [1420] Unnamed Spring nonthwest of Beatty. Zone 10: 638,920E 4,703,320N. SEx SE%
SEx SEx SE sec. 5, T36S R12E, Beatty 1988 quad., Klamath Co. Sprague River-Williamson
River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Sprague River Valley.
Unnamed spring 2.7 rd. mi. W. of Gedowa Springs Road along Drews Road on N. side, NW of
Beatty. Elev. 4290'. Former spring now dry. No mollusks. Spring pumped dry. 10/22/1995 TF, EJ!
[B15]

186. [1471] Unnamed Spring east of Whiskey Creek. Zone 10: 635,020E 4,694,980N. NEX SEx
NE NE} NWhs sec. 1, T37S R11E, Beatty 1988 quad., Klamath Co. Whiskey Creek-Sprague
River-Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Unnamed
spring on S. side of OR 140 just E. of crossing of Whiskey Creek. Elev. 4355'. Former spring now
dry. No mollusks. 6/21/1984 TF, EJ! [B16]

187. Fifth Link River spring. Zone 10: 599,535E 4,674,920N. NE> SWis SWr NWss sec. 32, T38S
R9E, Klamath Falls 1985 quad., Klamath Co., Oregon. Link River-Lake Ewauna-Klamath River.
Fifth spring from the south on west side of Link River at about AM 253.5, north of USGS gauging
station, west of Klamath Falls. Elev. 4890'. Depth 1-3". Cold spring formerly with abundant
Rorippa. Mud-sand bottom with some cobbles. Cold spring now with abundant Rorippa. Mud-
sand bottom with some cobbles and wood debris. Spring not shown on USGS map. 7 springs
total in the area, with 4 small springs south and 3 large springs north of USGS gauging station.
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Juga recently dead only; hand collected. Spring impacted by people gathering Rorippa.
08/15/1981 TF, EJ, JJ! No Juga shells seen, probably extinct now. 10/26/1992 TF, EdJ, JJ!
Abundant Juga and small Pyrgulopsis. Collected by hand and tray. 10/01/1997 TF, EJ! [B54]

188. [1482] Unnamed spring at Klamath River RM 212.7. Zone 10: 571,560E 4,652,740N. SW
SWs SE3 SWhi SE% sec. 5, T41S R6E, Mule Hill 1985 quad., Kiamath Co., Oregon. Klamath R.
Unnamed spring run on Klamath Rim above heavily grazed flat (former fen), N. of Klamath River
(AM 212.7), BLM lands. Elev. 3450". Depth 1.0-2.0". Small cold spring with mud substrate. No
macrophytes. No mollusks. Spring heavily impacted by cattle grazing. 8/16/1991 TF, EJ, JJ!
[B74]

189. [3056] Ditch east of northeast end of Harks Marsh. Zone 10: 597,440E 4,686,900N. NE%
NEx NWss NBE3« NEr sec. 25, T37N RBE, Wocus 1985 quad., Klamath Co., Oregon. Upper
Klamath Lake-Link River-Lake Ewauna-Klamath River. Drainage ditch between BN-SPRR track
and U897, east of NE end of Hank Marsh, about 0.1 mi. north of junction of Shady Pine Road,
Upper Klamath National Wildlife Refuge. Elev. 4143'. Depth 1-3". Small channel with mud and
some loose basalt pebbles-cobbles; local Potamogeton crispus; some epiphytic algae. Common
Vorticifex, Valvata humeralis; rare Fluminicola; rare sphaeriids. Hand collected. Flows away from
lake. 09/28/1997 TF, EJ! [B97]

190. [3057] Upper Klamath Lake at northeast end of Hanks Marsh. Zone 10: 597,420E
4,686,900N. NE NE* NWss NE NE% sec. 25, T37N RBE, Wocus 1985 quad., Klamath Co.,
Oregon. Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Upper Klamath Lake at NE
end of Hanks Marsh and Upper Klamath National Wildlife Refuge, west of BN-SPRR track and
Us97 (The Dalles Califomia Highway), about 0.1 mi. north of Shady Pine Road junction. Elev.
4143'. Depth 1-4'. Lake with scattered large boulders, cobbles on peat substrate and mud; partly
exhumed old potholed Typha bog; no macrophytes; some epiphytic algae near shore; abundant
organic debris. Common Pyrgulopsis archimedis, Fluminicola; Vorticifex; sphaeriids; uncommon
Pisidium ultramontanum; uncommon Physella. Dip net collected. 09/28/1997 TF, EJ!  [B97]

191. [3058] Barkley Spring channel just north of US97 bridge. Zone 10: 597,750E 4,692,740N,
Quarter sections not practical; sec. 6, T37S R9E, Modoc Point 1985 quad., Klamath Co., Oregon.
Upper Klamath Lk.-Link R.-Lk. Ewauna-Klamath R. Barkley Spring dredged channel between BN-
SPRR track and US97 (The Dalles California Highway), just N. of US97 bridge over channel. Elev.
4143, Depth 1-4'. Channel with mostly mud and silt (local gravel and boulders, mostly near shore);
Ceratophyllum; Elodea; common epiphylic algae, some mats, Rapid drop-off to pure mud
(several feet thick). Rare Carinifex, common Fiuminicola; Physella; common sphaeriids, mostly
small. Dip net collected. 9/28/1997 TF, EJ! [B72]

192. [3059] Barkley Spring channel west of US97 bridge. Zone 10: 597,730E 4,692,700N.
Quarter sections not practical; sec. 6, T37S R9E, Modoc Point 1985 quad,, Klamath Co., Oregon.
Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Barkley Spring dredged channel on
west side of US97 bridge, between BN-SPRR track and US97 (The Dalles Califoria Highway).
Elev. 4143'. Depth 1-4'. Channel with mostly mud and silt; some scattered near shore gravel and
rare cobbles (basall) throughout; abundant macrophytes (Potamogeton crispus, Myriophylium,
some Elodea), epiphylic algal mats; abundant wood fragments in most areas. Rapid drop-off.
Common small Fluminicola; Planorbella; Stagnicola caperata; Physella; uncommon Radix;
uncommon sphaeriids, Gyraulus. Dip net collected, 09/28/1997 TF, EN [B72]

193. [3060] Barkley Spring channel east of US97 bridge. Zone 10: 597,790E 4,692,690N.
Quarter sections not practical; sec. 6, T37S R9E, Modoc Point 1985 quad., Klamath Co., Qregon.
Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Baridey Spring dredged channel on
east side of US97 (The Dalles Califomia Highway) bridge, Hagelstein County Park. Elev. 4143',

A32

Ex. 277-US-406
Page 254 of 400



Depth 1-3'. Channel with mostly mud and silt; some scattered near shore gravel and rare cobbles
(basalt} throughout; abundant macrophytes (Potamogeton crispus, Ceratophyllum, some
Elodea; rare Azolla), epiphytic algal mats; abundant wood fragments in most areas. Rapid drop-
off. Common Planorbella; Stagnicola caperata; rare Lymnaea stagnalis appressa; Valvata
humeralis; Carinifex; common Physella; rarer Fluminicola, Vorticifex, common sphaeriids
including Pisidium idahoense. Dip net collected. 09/28/1997 TF, EJ! [B72]

194. [3061] Spring west of Old Fort Road. Zone 10: 603,460E 4,681,240N. NEx SW NWis NW
SE% sec, 10, T37S ROE, Whiteline Reservoir 1985 quad., Klamath Co., Oregon. Plum Valley-
Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Unnamed spring west of Old Fort
Road and Hogback Mountain. Elev. 4550', Dry spring. No moliusks. 09/28/1997 TF, EJl [B95]

195. [3062] Hagelstein North Springs: northwest of bridge. Zone 10: Quarter sections not
practical; sec. 6, T37S R9E, Modoc Point 1985 quad., Klamath Co., Oregon. Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. At to 100" north of NW side of wooden foot bridge in
north spring set, Hagelstein County Park. Depth 4-48". Spring pool with boulders and cobble
near shore; gravel-mud offshore; abundant Elodea, Ceratophyllum, Polamogeton crispus; some
epiphylic algae, including mats. Lanx and Vorticifex klamathensis sinitsini nearshore; Common
Fluminicola, Carinifex, sphaeriids off shore. Dip net collected. 09/29/1997 TF, EJ! [B72]

196. [3063] Hagelstein North Springs: southwest of bridge. Zone 10: Quarter sections not
practical;, sec. 6, T37S R9E, Modoc Point 1985 quad., Kiamath Co., QOregon. Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. SW side of wooden foot bridge cn north spring set
~ in Hagelstein County Park and 100’ SE, Depth 4-48". Spring pool with nearshore boulders and
cobble; offshore mud, silt, local gravel; dense macrophyte beds; mostly Elodsa and
Potamogeton crispus, some Ceratophylium; rare 2nd Elodea sp.. abundant algae including
some local mats. Common Carinifex and Fluminicola offshore; Vorticifex klamathensis sinitsini
nearshore {few Fluminicola, no Lanx); uncommon sphaeriids offshore. 09/29/1997 TF, EJ!
[B72]

197. [3064] Hagelstein North Springs: below bridge and to south. Zone 10: Quarter sections not
practical; sec. 6, T37S R9E, Modoc Point 1985 quad., Klamath Co., Oregon. Upper Klamath
Lake-Link RiverLake Ewauna-Klamath River. Hagelstein County Park, north springs, between
wooden bridge and south-most, on east side. Depth 4-36", Spring pool with mostly mud and silt
bottom; abundant plant fragments; common Elodea, some Potamogeton crispus; abundant
epiphytic algae, including mats. Some open water areas or with sparse Elodea. Abundant
Carinifex, common Valvata humeralis and Stagnicola caperata; uncommon small sphaeriids;
common Physella; rare or no live Vorticifex and Fluminicola, 09/28/1997 TF, EX! [B72]

198. [3065] Hagelstein North Springs: south-most near siphon. Zone 10: Quarter sections not
practical, sec. 6, T37S R9E, Modoc Point 1985 quad., Klamath Co., Oregon. Upper Kiamath
Lake-Link River-Lake Ewauna-Klamath River. Hagelstein County Park; north spring set, south-
most spring, south pool with siphon. Depth 4-42". Spring pool with rocks and cobbles nearshore
and near siphon; otherwise mostly silt and mud; abundant Potamogeton crispus, Ceratophylium
nearshore; Elodea offshore; common epiphytic algae. Abundant Carinifex, common Valvata
humeralis, Stagnicola, Physella; rare sphaeriids, uncommon Fluminicola, Vorticifex. Dip net
collected. 09/29/1997 TF, EJ! [B72]

189. [3066] Hagelstein North Springs: south-most center. Zone 10: Quarter sections not
practical; sec. 6, T37S R9E, Modoc Point 1985 quad., Klamath Co., Oregon. Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. Hagelstein County Park; north set springs, south-
most springs, south-most spring near center. Depth B-48", Spring pool with rocks nearshare;
mostly mud offshore; abundant macrophytes (Potamogeton crispus, Elodea; Ceratophyllum);
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some open area with Elodea only; uncommon epiphylic algae. Common large Carinifex;
Filuminicola; uncommon Vorticifex; Stagnicola caperata; small sphaeriids. Dip net collected.
09/29/1997 TF, EJ! [B72]

200. [3067] Hagslstein main channel: east side center. Zone 10: Quarter sections not practical;
sec. 6, T37S RYE, Modoc Point 1985 quad., Klamath Co., Oregon. Upper Klamath Lake-Link
River-Lake Ewauna-Klamath River. Hagelstein County Park main channel east side center. Depth
12-40'. Channel with mostly mud and fine pumice gravel; abundant epiphytic algae, some mats;
some open areas with low Elodea; some emergent plants; abundant Potamogeton crispus and
Elodea in some arsas. Common Carinifex; Stagnicola caperata; Radix; Physella, uncommon
sphaeriids, some large; common Valvata humeralis, Lymnaea stagnalis appressa. Dip nel
collected. 09/29/1997 TF, EJ! [B72]

201. [3068] Hagelstein: Barkley Spring run at fish diversion. Zone 10: Quarter sections not
practical; sec. 6, T37S R9E, Modoc Point 1985 quad., Klamath Co., Oregon. Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. Hagelstein County Park-Barkley Spring channel,
wesl part (north side)} near junction with imigation channel. Depth 1-4". Spring run with mostly
mud-silt; mostly open or small Elodea; local small cobbles-gravel; frequently covered with Typha
segments and other plant debris. Rare Vorticifex, Fluminicola; abundant Sfagnicola caperata,
Physelia; uncommon sphaeriids; uncommon five Carinifex. Dip net collected. 09/29/1997 TF, EJ!
[B72]

202. [3069] Hagelstein North Springs: southeast side of north-most. Zone 10: Quarter sections
not praclical; sec. 6, T37S R9E, Modoc Point 1985 quad., Klamath Co., Oregon. Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. SE side of north most spning pond, north set of
Hagelstein County Park springs. Depth 2-60". Spring pond with boulders nearshore; mud and silt
offshore; abundant macrophytes (Myriophyllum, Ceratophyllum, Elodea); minor epiphylic algae;
deep spring pond. Lanx, Vorticifex klamathensis sinitsini, and rare Lyogyrus on rocks;
Fluminicola and Carinifex common offshore; may be nodose Lyogyrus. 09/30/1997 TF, EJ!
[B72]

203. [3070] Hagelstein North Springs: east side of neck. Zone 10: Quarter sections not practical;
sec. 6, T37S R9E, Modoc Point 1985 quad., Klamath Co., Oregon. Upper Klamath Lake-Link
River-Lake Ewauna-Klamath River. East side of neck between north-most of north springs and
second bay, Hagelstein County Park. Depth 6-34". Rare boulders and cobbles nearshore; gravel
slightly offshore, mud central; dense macrophytes (Elodea, some 2nd Elodea sp., Pofamageton
crispus, Myriophylium); some uncommon epiphytic algae; some branches and sticks. Common
large Lanx, large Vorticifex klamathensis sinitsini, some sphaeriids, common Physella, and
Fluminicola. Dip net collected. Many large dead Lanx and Vorticifex klamathensis sinitsini in
sediment. Dead Carinifex only. 09/30/1997 TF, EJ! [B72]

204. [3071] Hagelstein North Springs: west side of neck. Zone 10; Quarter sections not practical;
sec. 6, T37S R9E, Modoc Point 1985 quad., Klamath Co., Oregon. Upper Klamath Lake-Link
River-Lake Ewauna-Klamath River. West side of neck between north-most of north springs and
second bay, Hagelstein County Pari. Depth 12-24°, Mostly rocky (cobble-boulder) with silt
patches; macrophyles minor, offshore (Myriophyllum); epiphytic algas nearshore and offshare
rocks. Common Vorticifex klamathensis sinftsini, less common Fluminicola and Lanx; rare
Lyogyrus (sporadic); no/minor sphaeriids; rare Physella. Dead Carinifex only in sediment. Dip net
collected. 09/30/1997 TF, EJ! [B72]

205. {3072] Hagelstein North Springs: northeast of bridge. Zone 10: Quarter seclions not
practical; sec. 6, T37S R9E, Modoc Point 1985 quad., Klamath Co., Oregon. Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. Hagelstein County Park-north spring set; NE of
bridge. Depth 7-16". Spring pool; rocky on shore; mostly mud, part near anoxic (most OK);
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abundant Potamogeton crispus and Elodea; sporadic epiphytic algae. Very common large -
Carinifex, common Valvata humeralis, uncommon sphaeriids, Physella, Vorticifex klamathensis
sinitsini, and Fluminicola. Dip net collected. 09/30/1997 TF, EJ! [B72]

206. [3073] Hagelstein North Springs: west side south of bridge. Zone 10: Quarter sections not
practical; sec. 6, T37S R9E, Modog Point 1985 quad., Klamath Co., Cregon. Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. Hagelstein County Park-west side between bridge
and south-most bays. Depth 12-48". Spring pool with deep mud and rare gravel offshore;
boulders and cobbles nearshore; dense macrophytes (Polamogeton crispus, Elodea, abundant
epiphytic algae, including floating mats; Lemna nearshore. Very common Carinifex; less common
Vorticifex uncommon-rare Fiuminicola; very rare Lanx. uncommon small sphaeriids; uncommon
Physella. Few mollusks on nearshore rocks. Dip net collected. 09/30/1997 TF, EJ [B72]

207.[ 3074] Hagelstein: ditch south of Barkiey Spring. Zone 10: Quarter sections not practical;
sec. 6, T37S R9E, Modec Point 1985 quad., Klamath Co., Oregon. Upper Klamath Lake-Link
River-Lake Ewauna-Klamath River. Narrow ditch at extreme SE comer of Hagelstein County Park,
south of imigation channel. Depth 1-4". Namow rocky ditch with patches of silt; no macrophytes;
uncommon epiphytic algae. Fluminicola; some Vorticifex kiamathensis sinitsini 1 Lanx;
Physella; abundant dead Carinifex, Hand collected. 09/30/1997 TF, EJ! [B72]

208. [3075] Hagelstein: north side of south imigation channel. Zone 10: Quarter sections hot
practical; sec. 6, T37S R9E, Modoc Point 1985 quad., Klamath Co., Oregon. Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. East side of south-most {irigation) channel, just
south of Hagelstein County Park. Depth 8-40". Channel with mostly mud and silt substrate; some
pumice gravel; very dense macrophytes (mostly Potamogeton crispus and Elodea); abundant
epiphytic algae, including floating mats; abundant Lemna minor. Abundant Carinifex and
sphaeriids, including large specimens; rarer Fluminicola and Vorticifex; cormmon Physella,
Stagnicola, uncommon Planorbella, Lymnaea stagnalis appressa and Radix. Dip net collected.
09/30/1997 TF, EJ! [B72] :

209. [3077] Hagelstein: midpoint of west outlet channel. Zone 10: Quarter sections not practical;
sec. 6, T37S R9E, Modoc Point 1985 quad., Klamath Co., Oregon. Upper Kiamath Lake-Link
River-Lake Ewauna-Klamath River. About midpoint on east side of west-side channel adjacent to
Hagelstein County Park betwesn BN-SPRR tracks and USS7, Depth 1-4'. Mud-peat bottom
channel; small Ejodea in open areas; offshore dense Potamogeton crispus; abundant plant
fragments; anoxic smell locally. Uncommon Fluminicola and abundant small sphaeriids, Carinifex;
uncommon Physella; uncommon Valvata humeralis and Vorticifex, Dip net collected.
09/30/1997 TF, EJ! [B72]

210. [3078] Hagelstein: east side, north 1/3 of west outlet channel, Zone 10: Quarter sections
not practical; sec. 6, T37S R9E, Modoc Point 1985 quad., Klamath Co., Cregon, Upper Kiamath
Lake-Link River-Lake Ewauna-Klamath River. Depth 1-4'. Channe! with thick mud substrate;
dense offshore Potamogeton crispus; short Efodea and rather open nhearshore; some epiphytic
algae. Rare Valvala hurneralis; common small sphaeriids; common Fluminicola and Vorticifex,
uncommon Physella and Stagnicola. One small Anodonta. Dip net collected. 09/30/1997 TF, EJ!
[B72]

211. [3079] Link River at RM 253.4. Zone 10: 599,595E 4,674,830N. SEx SWi SEx SEx NWss
sec. 32, T38S R9E, Klamath Falls 1985 quad., Klamath Co., Cregon. Link River-Lake Ewauna-
Klamath River. Link River on west side, north of flume outlet and east of Typha Marsh, AM 253.4.
Elev. 4086'. Depth 12-28". Basalt bedrock lined river with some boulders and cobbles, many
cemented; no macrophytes; abundant epiphytic algae: uncommon sponges and bryozoans. Rare
Larix klamathensis; Vorticifex. Hand and dip net collected. 10/01/1997 TF, EJ! (B54]
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212. [3080] First Link River spring. Zone 10: 599,570E 4,674,918N. NWss SEx SWis SWix NWi
sec. 32, T38S ROE, Klamath Falis 1985 quad., Klamath Co., Oregon. Link River-Lake Ewauna-
Klamath River. south-most spring run just south of USGS gauging slation, west side of Link River
at AM 253.5, Klamath Falls. Elev. 4087'. Depth 1-2". Very small somewhat warm spring run;
muddy, with abundant woody debris; Salix and Alnus leaves; scattered gravel and rare cobbles.
Spring hot shown on USGS map. 7 springs total irt the area, with 4 small springs south and 3 large
springs north of USGS gauging station. Common Pyrguiopsis hand collected. 10/01/1997 TF,
EJ! [B54]

213. [3081] Second Link River spring. Zone 10; 599,565E 4,674,920N. NWix SEx SWii SWi
NWs sec. 32, T38S RYE, Klamath Falls 1985 quad., Klamath Co., Oregon. Link River-Lake
Ewauna-Klamath River. Second spring run from south about 6' from south-most spring run, just
south of USGS gauging station, west side of Link River at RM 253.5, Kiamath Falls. Elev. 4087".
Depth 0-1". Very smal somewhat wamm spring run; muddy with minor gravel and cobbles;
abundant wood fragments, no macrophytes or epiphytic algae; Cornus, Salix, and Alnus leaves in
channel. Source emerging from base of a tree. Spring not shown on USGS map. 7 springs total in
the area, with 4 small springs south and 3 large springs north of USGS gauging station.
Uncommon medium sized Pyrgulopsis. Hand callected. 10/01/1997 TF, EJ| [B54]

214. [3082] Sixth Link River spring. Zone 10: 599,520E 4,674,920N. SE NWix SWh SWhs NWy
sec. 32, T3858 ROE, Klamath Falls 1985 quad., Klamath Co., Oregon. Link River-Lake Ewauna-
Klamath River. Sixth spring run fram south, north of USGS gauging station, west side of Link River
at AM 253.5, Klamath Falls. Elev. 4088'. Depth 1-4". Medium-sized spring run with abundant
Rorippa; no epiphytic algae; gravel, cobbles, some extensive mud; common wood fragments.
Spring not shown on USGS map. 7 springs total in the area, with 4 small springs south and 3 large
springs north of USGS gauging station. Common Juga (Orsobasis); abundant small Pyrgulopsis
n. sp. Dip net and tray collected. 10/01/1997 TF, EJ| [B54]

215. [3084] Seventh Link River spring. Zone 10: 599,515E 4,674,990N. SE} NWi SWh SWi
NW+ sec. 32, T38S ROE, Klamath Falls 1985 quad., Klamath Co., Oregon. Link River-Lake
Ewauna-Klamath River. Seventh spring run from south (norlh-most spring run), north of USGS
gauging station, west side of Link River at about RM 253.5, Klamath Falls. Elev. 4088'. Depth 1-
4", Moderate-sized spring run; mud with extensive gravel-cobble patches; patchy Rorippa and
rarer Oregon myrtle. Spring not shown on USGS map. 7 springs total in the area, with 4 small
springs south and 3 large springs north of USGS gauging station. Common Juga; abundant small
Pyrguiopsis n. sp. Collected by dip net and tray. 10/01/1997 TF, EJ! iB54]

216. [3169] Link River side channel at RM 253.6. Zone 10: 599,465E 4,675,090N. SWw SWy
NWis SWii NW34 sec. 32, T388 RSE, Klamath Falls 1985 quad., Klamath Go., Oregon, Link River-
Lake Ewauna-Klamath River. Link River sided channel on west side at AM 253.6, Klamath Falls.
Elev. 4088". Depth 1-3'. River side channel with mud-boulder substrate: east side a smal island
completely covered by Typha. Channel and island not shown on USGS map. Valvata humeralis
and Vorticifex collected by hand and dip net. 10/01/1997 TF, EJ! [B54]

217. [2320] Link River at RM 253.6. Zone 10: 599,475E 4,675,100N. SW3 SW3; NWss SWis NW1g
sec. 32, T38S RSE, Klamath Falls 1985 quad., Klamath Co., Oregon. Link River-Lake Ewauna-
Klamath River. West side of Link River at RM 253.6, east side of small island, Klamath Falls. Elev.
4088'. Depth 1-4'. Mud bottomed river with occasional cobbles-boulders; east side of small island
completely covered by Typha, Island not shown on USGS map. Vorticifex collected by hand and
dip net. 10/01/1997 TF, EJ! [B54]
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218. [3085] Link River at Veterans Memonial City Park. Zone 10; 600,000E 4,674,620N. NE%
NEx SWis NE SWis sec. 32, T38S R9E, Klamath Falls 1985 quad., Klamath Co., Oregon. Link
River-Lake Ewauna-Klamath River. Above Lake Ewauna at mouth of Link River, RBM 253.1, NE
side of river near west entrance to Veterans Memorial City Park, under and east of US97/0R140
bridge, Klamath Falls. Elev. 4086'. Depth 1-4'. River with cobble-boulder (basalt) lined bank;
somewhat rapid drop-off; rather dense common short epiphytic algae on rocks; no macrophytes.
Moderately common Fluminicola, Vorticifex; less common Lanx and Lyogyrus on rocks (Lyogyrus
on undersides of rocks only). Collected by tray and brush. 10/02/1997 TF, EJ!  [B54]

219. [3086} Link River below Link River Dam. Zone 10: 599,150E 4,675,920N. NWss SEx NWiy
SE' SE% sec. 30, T38S RSE, Klamath Falls 1985 quad., Klamath Co., Cregon. Link River-Lake
Ewauna-Klamath River. Link River on east side, upper part of Klamath Falls below Link River Dam,
RM 254.2, City of Klamath Falls. Elev. 4110'. Depth 2-4'. River with basalt bedrock substrate; no
macrophytes; rapids. Very rare Physella hand collected. 10/02/1997 TF, EJ! [B54]

220. [3087] Link River above Link River Dam. Zone 10; 598,840E 4,676,420N. NE» NW NEx
NWs SEx sec. 30, T38S ROE, Klamath Falls 1985 quad., Klamath Co., Oregon. Link River-Laks
Ewauna-Klamath River. Link River about 0,1 mi. above Link River Dam on east side, about RM
254.6, Klamath Falls. Elev. 4143'. Depth 1-4'. Pooled river with basalt bedrock substrate covered
by mud; rare cobbles; Typha marsh along the shoreline. Rare Vorticifex and Fluminicola collected
by hand and dip net. 10/02/1997 TF, EJI [B54]

221. [3088] Link River downstream of A Canal intake. Zone 10: 598,780E 4,676,700N. SE4 SEu
NW:s SWhe NB34 sec. 30, T38S R9E, Klamath Falls 1985 quad., Klamath Co., Oregon. Link River-
Lake Ewauna-Klamath River, Link River on east side downstream of intake of A Canal at RM 254.8,
Klamath Falls, Elev. 4143'. Depth 1-3'. Poaled river with a substrate of mud and abundant wood
debris; no macrophytes. Vorticifex dead only. Collected by dip net. 10/02/1997 TF, EJ| [B54]

222, [3088] Upper Klamath Lake at Moore City Park. Zone 10: 598,420E 4,676,480N.. SWs; SWiy
SEx SBx NWhq sec. 30, T38S RSE, Klamath Falls 1985 quad., Klamath Co., Oregon. Upper
Klamath Lake-Link River-Lake Ewauna-Klamath River. south end of Upper Klamath Laks, west of
Lakeshore Drive at NE comer of Moore City Park, just north of boat ramp, Elev. 4143'. Depth 1-3'.
Lake with mud bottom offshore and mostly cobble-boulder substrate nearshore; Typha along the
shoreline. Rare Promenetus, Gyraulus, Planorbella, and Valvata humeralis collected by hand.
10/02/1987 TF, EJ! [B54]

223. [3091] Link River opposite Veterans Memornial City Park. Zone 10: 599,990E 4,674,520N.
SEx NE= SWhs NE} SWha sec. 32, T38S RYE, Klamath Falls 1985 quad., Klamath Co., Oregon.
Link River-Lake Ewauna-Klamath River. Above Lake Ewauna on SW side of mouth of Link River,
opposite Veterans Memorial City Park under US97/OR140 bridge, near sewage pumping station
at about RM 253.1, Klamath Falls. Elev. 4086'. Depth 2-48". River with cobble-boulder lined bank;
abrupt drop-off; rather dense common short epiphytic algae on rocks; no macrophytes. Very
dense mollusks population on rocks. Mainly Fluminicola, Vorticifex, Lanx; common Lyogyrus on
undersides of rocks. Collected by hand and tray and brush. 10/02/1997 TF, EJ! iB54)

224. [3092] Spring southwest of US97 Klamath River Bridge. Zone 10: 599,010E 4,669,820N.
NWhs SExx NE NWA SE3 sec. 18, T39S RSE, Klamath Falls 1985 quad., Klamath Co., Oregon.
Klamath River. Unnamed spring on west side of Klamath River at RM 248.95, SW of US97 bridge,
east of West Klamath. Elev. 4100'. Dry spring. No moliusks. 10/02/1997 TF, EJ! [B55]

225. [3093] Klamath River at USS7 Bridge. Zone 10: 589,205E 4.669,880N. Center NWs: NEx
SEN sec. 18, T39S RIE, Klamath Falls 1985 quad., Klamath Co., Cregon. Klamath River. Klamath
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River on west side at AM 249.0, SW of US97 bridge, east of West Klamath. Elev. 4085'. Depth 2-
15". River with occasional cobbles on a mud bottom; no macrophytes. No mollusks. 10/02/1997
TF, EJ! [B55]

226. [3094] Spring Lake. Zone 10: 604,470E 4,661,000N. NE» SE* NE:: NE% NE% sec. 15,
T40S ROE, Lost River 1986 quad., Klamath Co., Oregon. Spring Lake-C Canal-Lost River-Lower
Klamath Lake, Spring Lake Valley. Spring Lake at east side center, west of Spring Lake Road.
Elev. 4070'. Depth 1-6". Lake with mud substrate; Typha marsh; pink algae on shore; H,S smell.
Gyraulus and Radix not retained. 10/03/1997 TF, EJ! [B64]

227. [3095] Lost River at Crystal Springs Road Bridge. Zone 10: 610,520E 4,667 ,630N. El NW4
NWs NEY NE% sec. 29, T39S R10E, Altamont 1985 quad., Klamath Co., Oregon. Lost River-
Lower Klamath Lake Lost River at RM 8.85 (Wilson Reservoir) on SW side of Crystal Springs Road
bridge off Crystal Springs County Park. Elev. 4090". Depth 28-46". River with mud and grave! with
scaftered cobbles; partly impounded; dense macrophytes (Ceratophyllum, Potamogeton
crispus, some Elodea); some epiphytic algae, including floating mats; common Lemna minor.
Common Valvata humeralis, Planorbella, Fluminicola, some Radix; Physella, large and small
sphaeriids; rare Vorticifex; very rare Pyrgulopsis n. sp. 10/03/1987 TF, EJ! [B7]

228. [3096] Unnamed spring in Stevenson County Park Zone 10: 615,730E 4,670,780N. NE%
NW: SWa4 NWes NWas sec. 13, T39S R10E, Dairy 1985 quad., Klamath Co., Oregon. Lost River-
Lower Klamath Lake, Poe Valley. Small springs on SW side of Stevenson County Park, SE of
OR140. Elev. 4098". Depth 0-1". Small somewhat wamm springs; partly cased; Aorippa cover;
common plant fragments; mud substrate. Springs not shown on USGS maps. Common
Stagnicola dip net collected. 10/03/1997 TF, EJ! [B35]

229, [3097] Lost River at Stevenson County Park. Zone 10: 615,775E 4,670,800N. SWi SE%
NWs NW34 NWa4 sec. 13, T39S R10E, Dairy 1985 guad., Klamath Co., Oregon. Lost River-Lower
Klamath Lake, Poe Valley. Lost River at Stevenson County Park, SE of OR140. Elev. 4095'.
Depth 48-60". River with mostly mud substrate; scattered gravel and cobbles; dense
macrophytes (Ceratophyfium, Potamogeton crispus, Lemna minor}, common epiphytic algae.
Common Valvata humeralis; abundant Fluminicola; uncommen Pyrgulopsis, Radix. Dip net and
tray collected. Collected after a rainstorm. 10/03/1997°TF, EJ! [B35]

230, [3098] Olene Hot Springs. Zone 10: 614,180E 4,669,760N. NWs: NE* NW¢ SWhq SW34 sec,
14, T39S R10E, Dairy 1985 quad., Klamath Co., Oregon. Lost River-Lower Klamath Lake. Clene
Hot Springs above Lost River and OR140 (NW of), east of the site of Olene at The Gap. Elev.
4100'. Depth 0-1". Warm springs with mud substrate; Typha; Oregon myrtle. Position of springs
shown incorrectty on USGS map. Ne mollusks. Springs medified at source (remnants of concrete

foundation). 10/03/1997 TF, EJ! [B35] R

231, [3099] Anderson Creek southeast of Twomile Ridge. Zone 10: 606,020E 4,687,660N. NE
SWss NEs2 NWts SWa4 sec. 24, T37S RIE, Whiteline Reservoir 1985 quad., Klamath Co., Oregon.
Anderson Creek-Swan Lake. Anderson Creek below (south of) Swan Lake Road and SE of
Whiteline Reservoir and Twomile Ridge. Elev. 4290'. Depth 1-3". Creek with mostly basalt cobble
substrate; some mud patches; no macrophytes; very minor epiphytic algae. Radix, Stagnicola
caperala, rare Gyraulus collected by hand. Creek impacted by grazing. 10/03/1997 TF, EJ!
[Bg6]

232. [3100] Lost River below Harpold Dam. Zone 10: 627,840E 4,669,600N, SWs SEx SE4
NwWw SEN sec. 19, T39S R11E, Bonanza 1988 quad., Klamath Co., Oregon. Lost River-Lower
Klamath Lake Lost River between bridge and Harpold Dam. Elev. 4100'. Depth 0-48". River with
mud -covered cobbles and mud patches; local dense macrophytes (Potamogeton crispus); local
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Rorippa; abundant Lemna minor locally; common Azolla locally; abundant epiphytic algae.
Abundant Fiuminicola; moderately common Pyrgulopsis, FPhysella, Stagnicola; Radix (no
Valvata). Collected by dip net and tray. Collected after rain storm. 10/03/1997 TF, EJ! [B19]

233. [3101] Lost River at bridge of Cheese Factory Road. Zone 10: 642,800E 4,663,780N. NWh
NWs4 NE3 NEs SE sec. 10, T40S R13E, Bryant Mountain 1988 quad., Klamath Co., Oregon,
Lost River-Lower Klamath Lake, Langell Valley. Lost River below west side of bridge of Cheese
Factory Road, east of Hot Springs. Elev. 4115'. Depth 6-30". River with minor gravel (rocks under
bridge); dense Ceratophyiium locally; also some epiphytic algae. Common large sphaeriids; also
Radix, Physella, Gyraulus collected by dip net and tray. River likely bridged but not channelized.
Collected after storm. 10/04/1997 TF, EJ! [B23]

234, [3102] Lost River at bridge of Gift Road. Zone 10: 645,340E 4,661,400N. NE»: NWs NE%
NEw NWsg sec. 24, T40S R13E, Langell Valley 1988 quad., Klamath Co., Oregon. Lost River-
Lower Klamath Lake, Langell Valley. Lost River on SW side of bridge of Gift Road. Elev. 4115',
Depth 6-30". Channelized river with mostly mud; local cobble and gravel; dense Ceratophylfum
locally; odd broad-leaved macrophyte present; some epiphytic algae. Common Planorbella; rarer
Physella, Gyraulus, Valvata humeralis, ? Promenetus, sphaeriids, and Stagnicola collected by
dip net and tray. Collected after storm. 10/04/1997 TF, EJ! [B62]

235. [3103] Lost River at bridge of Johnson Road. Zone 10: 646,400E 4,656,580N. N NWi4
NWs1 NW NWsq sec. 6, T41S R14E, Langell Valley 1988 quad., Klamath Co., Oregon. Lost River-
Lower Klamath Lake, Langell Valley. Lost River at SE side of bridge of Johnson Road. Elev.
4115'. Depth 8-36". Channelized river with mostly mud; scattered gravel; dense Ceratophyilum
locally; abundant Lemna locally; faily dense epiphytic algae including ficating mats. Sparse
Radix; Physella;, small sphaeriids; Gyraulus; Stagnicola; Planorbella. Gollected by dip net and
tray. Collected after a storm. 10/14/1997 TF, EJ! [B63]

236. [3104] Lost River below Maione Dam. Zone 10: 647,150E 4,651,900N. SWs NE3; SE» SE4
SWs sec. 18, T41S R14E, Langell Valley 1988 quad., Klamath Co., Oregon. Lost River-Lower
Klamath Lake Lost River about 200-400' below Malone Dam on north side and below bridge at
junction of East and West Langell Valley Road, east of Langell Valley. Elev. 4125'. Depth 5-15".
Channelized river with substrate mostly cobbles; mud patches; Typha, rare Elodea, abundant
epiphytic algae. Stagnicoia only collected by dip net; not retained. Common drift shells. Collected
after storm. 10/04/1997 TF, EJ! [B63]

237. [3105] Malone Reservoir. Zone 10: 647,170E 4,651,760N. NW: NEs NE» NE3>s NWhs sec.
19, T418 R14E, Langell Valley 1988 quad., Klamath Co., Oregon. Lost River-Lower Klamath
Lake Malone Reservoir collected on west and east shore. Elev. 4140'. Depth 6-48". Reservoir
with cobbles and gravel on east side; mud in center and west side; abundant epiphytic algae.
Mostly hand collected; common Stagnicola, Planorbella; less common Radix, Physelia,
Gyraulus, Valvala, Fossaria; rare Anodonta; no sphaeriids. Common drift. 10/04/1997 TF, EJ!
[B63)

238. [3106] Malone Reservoir on east side. Zone 10: 697,320E 4,651,740N. NWs NE}s NWs¢
NWis NE% sec. 19, T415 R14E, Langell Valley 1988 quad., Kiamath Ceo., Oregon. Lost River-
Lower Klamath Lake Marshy area on east side of Malone Reservoir. Elev. 4145'. Grass and sedge
marsh with scattered pumice and basalt cobbles and boulders. Common Fossaria; rare Oxyloma.
Collected by hand. 10/04/1997 TF, EJ! {B63]

239. [3107] Bug Spring. Zone 10: 668,395E 4,658,220N. SE» NE} NWi« SWi NEss sec. 32,

T40S R15E, Antler Point 1988 quad., Klamath Co., Oregon. Bear Valley Canyon-Antelope
Creek-East Branch Lost River-Lost River-Lower Klamath Lake Bug Spring 0.5 mi. SW of Bear
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Valley Reservoir, 0.1 mi. east of BLM 40-15E-17, BLM lands. Elev. 5250'. Dry spring. No
mollusks. Spring capped. 10/04/1997 TF, EJ! [B9}

240. [3108] Unnamed spring southwest of Deer Spring. Zone 10: 667,280E 4,660,600N. NE4
NE+« NE SE SE sec. 19, T40S R15E, Antler Point 1988 quad., Klamath Co., Oregon. Bear
Valley Canyon-Antelope Creek-East Branch Lost River-Lost River-Lower Klamath Lake. Unnamed
spring 0.25 mi. SW of Deer Spring, west of BLM road 40-15E-17, BLM lands. Elev. 5255'. Depth
0-1°. Spring with cobble and mud substrate; dense epiphylic algae. No mollusks. Spring diverted
to watering pond (dammed); badly grazed. 10/04/1997 TF, EJ! - [B9]

241. [3109] Deer Spring. Zone 10: 667,500E 46,660,790N. SE» NE+ SWsi NWas SW sec. 20,
T40S R1SE, Antler Point 1988 quad., Klamath Co., Oregon. Bear Valley Canyon-Antelope
Creek-East Branch Lost River-Lost River-Lower Klamath Lake Deer Spring to west of BLM 40-
15E-17, BLM lands. Elev. 5280'. Depth 1-3". Spring with mostly mud substrate; very rare Rorippa;
some epiphylic algae. No mollusks. Spring partly capped and badly damaged from grazing.
10/04/1997 TF, EJ!  [B9]

242. [3110] Willow Spring. Zone 10: 664,320E 4,665,320N. SE% NE4 NE4 SW+ SWh sec. 1,
T40S R14 %E, Brady Butte 1988 quad., Klamath Co., Oregon. Wildhorse Creek-Barnes Valley
Creek-Miller Creek-Lost River-Lower Klamath Lake Willow Spring immediately to west of BLM 40-
15E-17 and 0.1 mi. N of junction with BLM road, BLM lands. Elev. 5240'. Dry spring. Spring not
shown on USGS map; shown on Winema Nationat Forest map. No mollusks. 10/04/1997 TF, EJ!
[B22]

243. [3111] Moonshine Spring. Zone 10: 664,430E 4,670,2680N. NWss NWsg NEt: SE2+ SWis sec.
24, T39S R14E, Gerber Reservoir 1988 quad., Klamath Co., Oregon. Bames Valley Craek-Miller
Creek-Lost River-Lower Klamath Lake Moonshine Spring about 0.3 mi. west of BLM 41-15E-17
{Mainhaul Road) bridge, on north side of Barnes Creek, BLM lands. Elev. 5050', Depth 0-2".
Spring parlly medified; dense Rorippa; basalt cobbles and mud substrate; steep gradient locally.
Commen Fiuminicola n. sp. and Pisidium insigne; rarer Fossaria. Dip net and hand collected.
10/04/1987 TF, EJ! [B47]

244. [3112] Norcross Spring. Zone 10: 662,160E 4,673,130N. NW:: SWi SWhe SWiy SWis sec.
11, T39S R14E, Gerber Reservoir 1988 quad., Klamath Co., Oregon. Bames Valley Creek-Miller
Creek-Lost River-Lower Klamath Lake Norcross Spring just north of BLM 39-14-15.0 about 1.1
mi. east of junction of BLM 41-14E-11 (CCC Road), BLM lands. Elev. 4910'. Depth 1-18". Spring
modified into a watering trough; dense epiphytic algae; mud substrate at botton of trough;
common woed and plant fragments. Uncommon sphaeriids only. 10/04/1987 TF, EJ! - [B46)

245. [3113] Caseview Spring. Zone 10; 661,460E 4,672,320N. NWhs SE4 SWi SWi NEY sec.
15, T39S R14E, Gerber Reservoir 1988 quad., Klamath Co., Oregon. Bames Valley Creek-Miller
Creek-Lost River-Lower Klamath Lake. Caseview Spring 0.2 mi. south of BLM 38-14-15.0, about
0.5 mi. east of junction of BLM 41-14E-11 {CCC Road), BLM lands. Elev. 4935'. Spring modified
into a watering trough. No mollusks. Capped and diverted. Badly grazed. 10/04/1997 TF, EJ!
[B46]

246. [3114] J' Spring. Zone 10: 658,940E 4,676,615N. NWst SE2 NWrs NWs SWig sec, 33, T38S
R14E, Gerber Reservoir 1988 quad., Klamath Co., Oregon. Bames Valley Creek-Miller Creek-
Lost River-Lower Klamath Lake J' Spring less than 0.1 mi. east (inside) of Fremont National Forest
boundary and almest 0.2 mi. east of BLM 41-14E-11 (CCC Road). Elev. 5080'. Spring; substrate
of mud with common cobbles. Spring unnamed on USGS map; named on Fremont National
Forest map. No mollusks. Mostly capped at source; badly grazed. 10/04/1997 TF, EJ! (B45]
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247. [3115] Pine Spring. Zone 10: 660,240E 4,683,400N. SEx NEx NE% NE4 SEM sec. 9,
T385 R14E, Horsefly Mountain 1988 quad., Klamath Co., Oregon. Pole Creek-Dry Boulder
Creek-Fishhole Creek-South Fork Sprague River-Sprague River-Williamson River-Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. Pine Spring just west of FS3814, Fork slope of
Horsefly Mountain, Fremont National Forest. Eiev. 5190'. Depth 1-5". Small spring with mostly
mud substrate; some epiphytic algae. No mollusks. Spring badly grazed. 10/04/1997 TF, EJ!
[B50]

248. [3119] Lost River at bridge of Merrill Road. Zone 10: 616,010E 4,653,050N. NW SWis NW
NWas NWie sec, 11, T41S R10E, Menill 1986 quad., Klamath Co., Oregon. Lost River-Lower
Klamath Lake. Lost River at RM 14.1 on NE side of bridge of Merrill Road, 0.15 mi. south of Menill.
Elev. 4050'. Depth 4-48". River with mostly mud substrate with lesser amounts of gravel;
abundant macrophytes (Ceratophylium, Zannichellia; lesser Potamogeton crispus and Elodea).
Abundant Pyrgulopsis, Vaivata humeralis; rare Vorticifex and Fluminicola; uncommon
sphaeriids; common Stagnicola, Physella, Planorbella; rare Anodonta. Dip net collected.
10/05/1997 TF, EJ! [B70]

249, [3120] Lost River at bridge of OR39. Zone 10: 614,020E 4,654,680N. NWs« NE» SWh SEx
SEw sec. 34, T40S R10E, Merill 1986 quad., Klamath Co., Oregon. Lost River-Lower Klamath
Lake. Lost River at RM 11.9 on NE side of bridge of OR39, 1.5 mi. NW of Memill. Elev. 4055'
Depth 8-48". River with some Ceratophyllum and Efodea; some epiphytic algae; abundant
sponge and attached algae; substrate mud with cobbles and gravel. Uncommon Pyrgulopsis; very
rare Fluminicola, small Gonidea angulata. Dip net collected. 10/05/1997 TF, EJI [B70]

250. [3121}] Lost River a Stukel Bridge. Zone 10: 610,800E 4,659,630N. SWs: SWi SEx SEx
SEw sec. 17, T40S R10E, Lost River 1986 quad., Klamath Co., Oregon. Lost River-Lower
Klamath Lake. Lost River at RM 6.5 on SE end of bridge of Matney Way (Stukel Bridge). Elev.
4050". Depth 6-12". River with mud and barely gravel substrate; Typha, Elodea, FPotamogeton
crispus; abundant epiphytic algae; some spring influence. Abundant sphaeriids, Fluminicola; rare
Vorticifex, uncommon Physella, Stagnicola; common Pyrguiopsis. Collected by dip net.
10/05/1997 TF, EJ! [B65]

251. [3122] Lost River at bridge of Dehlinger Lane. Zone 10; 608,220E 4,662,800N. SEx SE
SWas SE} SWia sec. 6, T40S R10E, Lost River 1986 quad., Klamath Co., Oregon. Lost River- —
Lower Klamath Lake. Lost River on NW side of Dehlinger Lane bridge about 0.8 mi. west of
Dehlinger. Elev. 4055'. Depth 6-48". River with mostly sand substrate; no macrophytes; minor
wood, gravel, epiphytic algae. Uncommon Gonidea angulata shells; common sphaeriid shells,
Dip net collected. 10/05/1997 TF, EJ! [B65]

252. {3123] Sycan River at Drews Road bridge. Zone 10: 641,590E 4,704,900N. NWs: NWs: NEx
NWAs NE% sec. 3, T36S R12E, Beatty 1988 quad., Klamath Co., Oregon. Sycan River-Sprague
River-Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Sprague
River Valley. Sycan River on SE side of Drews Road bridge. Elev. 4312'. Depth 12-24". River with
mostly mud with some cobble substrate; abundant Ejodea; moderately common epiphytic algae,
Common Fluminicola, some Physella and sphaeriids. Hand and dip net collected. 10/06/1997
TF, E!l [B15]

253. [3124] Sprague River north of Beatty. Zone 10: 642,220E 4,702,100N. SEx SEx SEx NEX
SE sec. 10, T365 R12E, Beatty 1988 quad., Klamath Co., Oregon. Sprague River-Williamson
River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Sprague River Valley. Sprague
River on NW side of Godowa Springs Road bridge, about 1.3 rd. mi. North of OR140 (Klamath
Falls-Lakeview Highway) junction and Beatty. Elev. 4306'. Depth 6-12". River with mostly mud
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substrate; moderately common Elodea; minor epiphytic algae and sponges. Common
Fluminicola, Pyrgulopsis; less common Vorticifex, Valvata, sphaeriids, Physella, Gyraulus.
Collected with dip net. 10/06/1997 TF, EJ! [B15]

254. [3125] Sprague River at Beatty Gap. Zone 10: 645,030E 4,700,760N. SEx SEx NEx NWi4
SE sec. 13, T36S R12E, Ferguson Mountain 1988 quad., Klamath Co., Oregon. Sprague River-
Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Sprague River
Valley. Sprague River at USGS gauging station, Klamath County fishing access at old bridge
(mostly gone), just off (North off OR140 (Kiamath Falls-Lakeview Highway), Beatty Gap. Elev.
4310'. Depth 6-24". River with mud mostly; some sand, gravel, cobbles; abundant Elodea; some
epiphytic algae. Common Fluminicola and large sphaerniids; uncommon Pyrgulopsis, Vorticifex,
Physella. Dip net collected. 10/06/1997 TF, EJ! (B37]

255. [3126] North Fork Sprague River a Campbell Road bridge. Zone 10: 655,270E
4,701,940N. NE- NE+4 NWs NWia NWA4 sec. 18, T36S R14E, Bly 1988 quad., Klamath Co.,
Oregon. North Fork Sprague River-Sprague River-Wiliamson River-Upper Klamath Lake-Link
River-Lake Ewauna-Klamath River. North Fork Sprague River on SE side of Campbell Road
bridge. Elev. 4325'. Depth 2-16". River with cobble substrate with sand and rare mud patches:
rare Elodea; moderate epiphytic algae. No mollusks. 10/06/1997 TF, EJ! [B17]

256, [3127] Unnamed spring in Lower Fishhole Valley. Zone 10: 671,820E 4,678,880N. NWs
NE% NW:s NWh« SWh4 sec. 26, T38S R15E, Barnes Valley 1988 quad., Klamath Co., Oregon.
Fishhole Creek-South Fork Sprague River-Sprague River-Williamson River-Upper Klamath Lake-
Link River-Lake Ewauna-Klamath River, Lower Fishhole Valley. Unnamed spring on east side of
Lower Fishhole Valley below (west of) FS3790. Elev. 5120". Dry spring. No mollusks. 10/06/1997
TF, EJ! [B14]

257. [3128] Briggs Spring. Zone 10: 672,290E 4,678,060N. NEx NEx NWss NEx NW sec. 35,
T38S R15E, Barnes Valley 1988 quad., Klamath Co., Oregon. Fishhole Creek-South Fork
Sprague River-Sprague River-Wiliamson River-Upper Klamath Lake-Link River-Lake Ewauna-
Klamath River, Lower Fishhole Valley. Briggs Spring below (west of) FS3790, south end of Lower
Fishhole Valley, just north of private crossing of Fishhole Creek, Fremont National Forest. Elev.
5160'. Depth 1-4". Spring with abundant epiphytic algae; no macrophytes; mud and cobble
substrate. Spring not shown on USGS map; shown on Fremont National Forest 1:126,720 map.
Sphaeriids only; not retained. 10/06/1997 TF, EJI [B14]

258. [3129] Big Swamp Creek at FS3715 crossing. Zone 10: 679,120E 4,677,980N. NE} SEx
SWis NWas NE sec. 33, T38S R16E, Arkansas Flat 1988 quad., Lake Co., Oregon. Big Swamp
Creek-Fishhole Creek-South Fork Sprague River-Sprague River-Wiliamson River-Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. Big Swamp Creek just above (east of) FS3715
crossing, Fremont National Forest. Elev. 5960'. Depth 1-3", Spring-influenced creek with cobble
substrate; rare Aorippa; minor epiphytic algae. Rare Physelia dip net collected. 10/06/1997 TF,
EJt  [B10]

259, [3130] Source spring of Big Swamp Creek. Zone 10: 675,570E 4,678,140N. SWi SW
NE* NE> NE* sec. 33, T38S R16E, Arkansas Flat 1988 quad., Lake Co., Oregon. Big Swamp
Creek-Fishhole Creek-South Fork Sprague River-Sprague River-Wiliamson River-Upper Klamath
Lake-Link River-Lake Ewauna-Klamath River. Source spring of Big Swamp Creek, ca. 0.5 mi. east
of FS3715 and north of Long Prairie, Fremont National Forest. Elev. 6080'. Depth 1-3". Spring
with mixed cobble-mud substrate; common wood fragments; common Rorippa and epiphytic
algae in slow areas. Gyraulus and small sphaeriids dip net collected. 10/06/1997 TF, EJI  [B10]
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260. [3131] Lower Pitt Lake on southeast side, Zone 10: 678,310E 4,676,380N. SE% SWi SWiy -
NWs NWi4 sec. 4, T39S R16E, Arkansas Flat 1988 quad., Lake Co., Oregon. Fishhole Creek-
South Fork Sprague River-Sprague River-Williamson River-Upper Klamath Lake-Link River-Lake
Ewauna-Klamath River, Lower Pitt Lake on SE side, NW of FS3715, Fremont National Forest.
Elev. 5800'. Depth 2-12". Sedge marsh; shallow muddy lake; common Typha and Carex;
common epiphytic algae. Uncommon Planorbella, Lymnaea stagnalis appressa; Stagnhicola
caperata; sphaeriids; Physella; Valvata, common Gyraulus. Dip net collected. 10/06/1997 TF,
EJ! [B10]

261. [3132] Holmes Meadow spring 1. Zone 10: 678,800E 4,671,970N. NE% NWss SWi: SE34
SWi4 sec. 16, T39S R16E, Arkansas Flat 1988 quad., Lake Co., Oregon. Lapham Creek-Barnes
Valley Creek-Miller Creek-Lost River-Lower Kiamath Lake. North-most Holmes Meadow spring to
east of FS3790, west of Barnes Rim, Fremont National Forest. Elev. 5660'. Depth 1-3". Spring
with mud and cobble substrate; abundant Aorippa; minor epiphytic algae; moderate-sized spring
run; some wood fragments. North-most spring of nine springs. Very common medium Fluminicola
n. sp.; Promenetus umbilicatellus; common small sphaeriids. Collected by dlp net. Some grazing
damage. 10/06/1997 TF, EJ! [B11]

262. [3133] Holmes Meadow spring 3. Zone 10: 678,855E 4,671,860N. Center SE% SWss SEx
SWi4 sec. 16, T38S R16E, Arkansas Flat 1988 quad., Lake Co., Oregon. Lapham Creek-Barnes
Valley Creek-Miller Creek-Lost River-Lower Klamath Lake Roadside (east side of FS3790) spring
ca. 0.15 rd. mi. south of north-most Holmes Meadow spring 1, west of Barnes Rim, Fremont
National Forest. Elev. 5680". Depth 0-1". Spring in sedge and grass marsh; mud substrate;
indistinct central channel. Third spring from the north of nine springs. No mollusks. Heavy grazing
damage. 10/06/1997 TF, EJ!  [B11]

263. [3134] Holmes Meadow spring 4. Zone 10: 678,930E 4,671,690N. NWs SWis NE NE%
NW34 sec. 21, T398 R16E, Arkansas Flat 1988 quad., Lake Co., Cregon. Lapham Creek-Barnes
Valley Craek-Miller Creek-Lost River-Lower Klamath Lake Spring on east side of FS3790, ca. 0.25
rd. mi. south of nerth-most Holmes Meadow spring 1, west of Barnes Rim, Fremont National
Forest. Elev. 5670'. Spring in sedge and grass meadow; very minor Rorippa; mud substrate; no
epiphytic algae; indistinct central channel. Fourth spring from the north of nine springs. No
mollusks. Heavy grazing darmage. 10/06/1997 TF, EJ! [B11]

264. [3135] Holmes Meadow spring 5. Zone 10: 679,010E 4,671,440N. SWys SE% SExx NE»
NWiq sec. 21, T38S R16E, Arkansas Flat 1988 quad., Lake Co., Cregon. Lapham Creek-Barnes
Valley Creek-Miller Creek-Lost River-Lower Klamath Lake Spring on east side of FS3790, ca. 0.5
rd. mi. south of north-most Holmes Meadow spring 1, west of Barnes Rim. Elev. 5680'. Depth 1-
3". Small spring run; mostly mud substrate; some cobbles; common Rornppa. Fifth spring from the
north of nine springs. Rare Fluminicoia and sphaeriids. Collected by dip net. Heavy grazing
damage. 10/06/1997 TF, EJ! [B11]

265. [3136] Holmes Meadow spring 6. Zone 10: 678,920E 4,671,300N. NWts SWis NEY SEx
NWs sec. 21, T39S R16E, Arkansas Flat 1988 quad., Lake Co., Oregon. Lapham Creek-Barmnes
Valley Creek-Miller Creek-Lost River-Lower Klamath Lake Spring on west side of FS3790, ca. 0.7
rd. mi. south of north-most Holmes Meadow spring 1, west of Barnes Rim. Elev. 5640'. Depth 0-
1°. Small marshy spring mostly sedges and grasses; mud substrate; has 3 separate channels.
Sixth spring from the north of nine springs. Rare Fluminicola; not collected. 10/06/1997 TF, EJ!
[B11]

266. [3137] Holmes Meadow spring 7. Zone 10; 678,900E 4,671,210N. SEx SE} NW SEx
NWi4 sec. 21, T39S R16E, Arkansas Flat 1988 quad., Lake Co., Oregon. Lapham Creek-Barnes
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Valley Creek-Miller Creek-Lost River-Lower Klamath Lake Small spring run on north side of
FS3790, ca. 0.75 rd. mi. south of north-most Holmes Meadow spring 1, west of Bames Rim. Elev.
5640'. Depth 1-3". Small muddy spring run; mud, some cobbles; common wood fragments;
abundant Aorppa. Seventh spring from the north of nine springs. Uncommon Fluminicola,
Promenetus umbilicatellus, and sphaeriids. Dip net collected. Heavy grazing damage.
10/06/1997 TF, EJ! [B11]

267, [3138] Holmes Meadow spring B. Zone 10: 678,820E 4,670,840N. SWh SE NWhs NE
SWh sec. 21, T39S R16E, Arkansas Flat 1988 quad., Lake Co., Oregon. Lapham Creek-Bames
Valley Creek-Miller Creek-Lost River-Lower Klamath Lake Small spring to the west of FS3790, ca.
1.0 rd. mi. south of north-most Holmes Meadow spring 1, west of Bames Rim, Fremont National
Forest. Elev. 5660'. Spring in sedge and grass meadow; indistinct channel; no macrophytes; no
algae. Eighth spring from the north of nine springs. No mollusks. Very heavily grazed. 10/06/1997
TF, EJ! [B11]

268. [3139] Holmes Meadow spring 9. Zone 10: 678,850E 4,670,740N. SWh NE SWar NEw
SWis sec. 21, T39S R16E, Arkansas Flat 1988 quad., Lake Co., Oregon. Lapham Creek-Bames
Valley Creek-Miller Creek-Lost River-Lower Klamath Lake Small spring to the east of FS$3790, ca.
1.05 rd. mi. south of north-most Holmes Meadow spring 1, west of Bames Rim, Fremont National
Forest. Elev. 5680'. Spring in sedge and grass meadow; indistinct channel; no macrophytes; no
algae. South-most spring of nine springs. No mollusks. Heavily grazed. 10/06/1987 TF, EJ!
[B11] .

269. [3140] Unnamed Fishhole Creek spring source 1. Zone 10: 665,560E 4,684,360N. NWaq
NWi NWsa NEv NWaq sec. 7, T38S R15E, Paradise Mountain 1988 quad., Klamath Co., Oregon.
Unnamed Creek-Fishhole Creek-South Fork Sprague River-Sprague River-Wiliamson River-
Upper Klamath Lake-Link River-Lake Ewauna-Kiamath River. Unnamed spring 0.9 mi. NW of
FS3752 bridge over Robinson Spring Creek, south side of FS3752. Elev. 5110 Depth 1-3".
Spring mostly in a sedge meadow with mixed mud and cobble substrate; very rare Rorjppa. Small
sphaeriids only; not retained. 10/06/1997 TF, EJ! [B77]

270. [3141] Unnamed Fishhole Creek spring source 2. Zone 10: 664,450E 4,685,100N. NE
NE NWA: NWAs SE sec. 1, T38S R14E, Horsefly Mountain 1988 quad., Klamath Co., Oregon.
Fishhole Creek-South Fork Sprague River-Sprague River-Willlamson River-Upper Klamath Lake-
Link River-Lake Ewauna-Klamath River. Unnamed spring 1.0 mi. east of Penney Hill, SW side of
FS3752, Fremont National Forest. Elev. 5020'. Small spring in a sedge meadow and grass
meadow. No consistent flow. Small sphaeriids only; not retained. Heavily grazed. 10/06/1997 TF,
EJ! [B51]

271. [3142] Sprague River first east of Beatty Gap. Zone 10; 647,060E 4,699,870N. SWi SEu
SE* NEw NEw sec. 19, T36S R13E, Ferguson Mountain 1988 quad., Klamath Co., Oregon.
Sprague River-Wiliamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River.
Sprague River on north side of OR140 (Klamath Falls-Lakeview Highway), 1.5 rd. mi. east of
power lines, ca. 1.5 mi. SE of Beatty Gap. Elev. 4310'. Depth 6-24". River with mostly mud; some
gravel and cobbles; common plant fragments; common Elodea; some epiphytic algae. Common
Fluminicola, sphaeriids; small Gonidea angulata; uncommon Voriicifex, FPhysella. Dip net
collected. 10/06/1997 TF, EJ! [B38]

272. [3143] Sprague River second east of Beatty Gap. Zone 10; 648,500E 4,700,100N. SE
NE3# NW: NE NE sec. 20, T36S R13E, Ferguson Mountain 1988 quad., Klamath Co., Cregon.
Sprague River-Williamson River-Upper Klamath Lake-Link RiverLake Ewauna-Klamath River.
Sprague River on north side of OR140 (Klamath Falls-Lakeview Highway), 2.4 rd. mi east of
power lines, ca. 2.6 mi. SE of Beatty Gap. Elev. 4310". Depth 6-18". River with mostly mud
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substrate; occasional cobbles; very paichy Elodea. Rare Fluminicola, recently dead Margaritifera
faicata. Hand and dip net collected. River possibly dredged recently. 10/06/1997 TF, EJ!  [B38]

273. [3144)] Sprague River north of Sprague River. Zone 10: 622,920E 4,702,050N. SE% SE%
Sk NB: SE% sec. 10, T36S R10E, Sprague River West 1985 quad., Klamath Co., Oregon.
Sprague River-Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River,
Sprague River Valley. Sprague River at RM 50.15, on SW side of Sprague River Road bridge
{Klamath County 858, FS58) at public fishing access, 0.6 mi, north of town of Sprague River, Elev.
4280". Depth 6-38". River with abundant epiphytic algae; common Elodea patches nearshors:
Potamogeton crispus offshore; mud substrate. Rare Fluminicola;, sphaeriids. Collected with dip
net. 10/07/1997 TF, EJ! [B91} :

274. [3145] Sprague River south of Lone Pine. Zone 10: 613,440E 4,711,740N. Wiz NE» NE*
NW34 SWha sec. 11, T35S ROE, Buttes of the Gods 1988 quad., Klamath Co., Oregon. Sprague
River-Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Sprague
River Valley. Sprague River at FS5850 bridge (east side), 0.3 mi. south of Lone Pine. Elev. 4270,
Depth 6-18", River with mud, local bedrock and cobble substrate; ebundant epiphytic algae;
common Elodea and Potamogeton crispus. Common Fluminicola and various sphaeriids; also
Physefla, Stagnicola; Gyraulus, very rare Valvata humeralis; common dead Gonidea angulata.
10/07/1997 TF, EJl [B24]

275. [3146] Sprague River.1 in S' Ocholis Canyon. Zone 10: 610,900E 4,712,660N. NE> SE%
SWh SWh SE sec. 4, T35S ROE, S' Qchalis Canyon 1988 quad., Klamath Co., Oregon.
Sprague River-Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River.
Sprague River in eastern S' Ocholis Canyon Winema National Forest public fishing access area,
just off {(south of) Sprague River Road (Klamath County 858; FS58). Elev. 4270". Depth 1-5'. River
with mud and sand subsirate; diatomite cobbles; scattered Elodea on NE side of site.
Flurninicola, Physella and rare Pyrgulopsis collected with dip net. 10/07/1997 TF, EJ! [BB3]

276. [3147] Sprague River 2 in S' Ocholis Canyon. Zone 10: 609,420E 4,712,5680N. SWst SE4
SE% SWw SBh sec. 5, T35S RSE, S' Ocholis Canyon 1988 quad., Klamath Co., Oregon. Sprague
River-Wiliamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Sprague
River in western S' Ocholis Canyon Winema National Forest public fishing access area (north
side), just off (south of) Sprague River Road (Klamath County 858; FS58). Elev. 4270". Depth 2-
48". River with abundant Elodea; common Potamogeton crispus and epiphytic algae; mud, sand,
and cobble substrate. Uncommon Pyrgulopsis near shore; common Fluminicola; uncommon
Physella; common dead Gonidea angulata. Dip nel and hand collected. 10/07/1997 TF, EJI
[B83] '

277. [3148] Cedar Spring west of Saddle Mountain. Zone 10: 608,420E 4,707,800N. NWs SE
SWh SWht SWh sec. 20, T35S R9E, §' Ocholis Canyon 1988 quad., Klamath Co., Oregon.
Unnamed Creek-Sprague River-Willlamson River-Upper Klamath Lake-Link River-Lake Ewauna-
Kiamath River. Cedar Spring in bed of creek west of FS22, west side of Saddie Mountain and east
of Ya Whee Plateau, ca. 5.1 mi. north of junction with Sprague River Road (Klamath County 858;
FS58), Winema National Forest. Elev. 5140'. Depth 1-2". Very shallow spring; Equisetum
meadow with Salix and Spiranthes; mulliple very small channels; common wood; mud-cobble
substrate. No mollusks. 10/07/1997 TF, EJ! [B84]

278. [3149] Sprague River east of Braymill. Zone 10: 598,000E 4,717,490N. NW:; SWie NWi
SEx% SWh sec., 20, T34S R8E, Chiloquin 1988 quad., Klamath Co., Oregon. Sprague River-
Williamson River-Upper Klamath Lake;Link River-Lake Ewauna-Klamath River. NE side of Sprague
River at public fishing access off (south of) Sprague River Road (Klamath County 858; FS58), ca.
0.8 mi. east of site of Braymill, Winema National Forest. Elev. 4250'. Depth 2-48". River with mud,
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sand, and cobble substrate, including cobble bar; common Elodea and Potamogeton crispus
nearshore; some epiphytic algae. Common Pyrgulopsis and abundant Fluminicola; lesser
Vorticifex, Physella, sphaeriids, Gyraulus, common Gonidea angulata. Hand and dip net
collected. 10/07/1997 TF, EJ! (B30]

279. [3150] Sprague River southeast of Chiloguin. Zone 10: 595,360E 4,712,660N. NWh; SWiy
NEs NE* SE% sec. 2, T35S R7E, Chiloquin 1988 quad., Klamath Co., Oregon. Sprague River-
Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. East side of
Sprague River, ca. 1.7 mi. south of Sprague River Road (Klamath County 858; FS58) on FS5810,
1.5 mi. SE of Chiloguin. Elev. 4190'. Depth 1-2'. River with abundant epiphytic algae; uncommon
Potamogeton crispus and minor Elodea near shore; mostly cobble and gravel substrate.
Uncommon sphaeriids, Physella, Planorbella, Fluminicola; rare Lyogyrus. Hand and dip net
collected. 10/07/1997 TF, EJ! [B31]

280. [3151] Wiliamson River at Chiloquin County Park. Zone 10: 529,100E 4,713,530N. SWi
SE¥ SE NBwx NE sec. 4, T35S R7E, Agency Lake 1985 quad., Klamath Co., Cregon.
Wiliamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. SW side of
Williamson River at Klamath County Park adjacent to Chiloquin Airport, off (SE of) Klamath County
1331. Elev. 4150', Depth 6-38". River with primarily bedrock (diatomite?) with scattered cobbles,
gravel, and mud patches; rare macrophytes (Potamogeton crispus, Elodea) and very rare
epiphytic algae; medium-sized river. Very common Lanx; common Fluminicola, minor Vorticifex,
Physella, Menetus, Gyraulus, and sphaeriids. Dip net and hand collected. 10/08/1997 TF, EJ!
[B6]

281. [3152] Williamson River on northwest side of Pine Ridge Road bridge. Zone 10: 593,540E
4,716,180N. NWss SE*« NWis NE3« SEX sec. 27, T34S R7E, Chiloquin 1988 quad., Kiamath Co.,
Cregon. Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Pool in the
Williamson River on the NW side of Pine Ridge Road bridge, east of Pine Ridge. Elev. 4170'".
Depih 2-48". River with primanly oxygenaled mud with cobbles near shore; some Potamogeton
crispus beds; common plant fragments. Commeon small Carinifex, Fluminicola; uncommon Lanx
near shore; rare Vorticifex; uncommon small sphaeriids. Dip net and hand collected. 10/08/1997
TF, EJ! [B31]

282. [3153] Williamson River on southwest side of Pine Ridge Road bridge. Zone 10: 593,540E
4,716,140N. SWi4 SEy NWi NE+ SE sec. 27, T34S R7E, Chiloguin 1988 quad., Klamath Co.,
Oregon. Williamson River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Pool and
cutoff of the Williamson River on the SW side of Pine Ridge Road bridge, east of Pine Ridge.
Elev. 4170". Depth 2-36". River with mud subsirate with some scattered cobbles and gravels;
scattered Myriophyllum. Very large Carinifex; Fluminicola;, common large sphaeriids; rare Lanx.
Callected with a dip net, 10/08/1997 TF, EJ! [B31]

283. [3154] Larkin Creek. Zone 10: 593,800E 4,722,380N. SE3« SEx SWi NWhx SWhs sec. 2,
T34S R7E, Scloman Butte 1988 quad., Klamath Co., Cregon. Larkin Creek-Williamson River-
Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Larkin Creek at FS5812-258
terminus, ca. 0.3 mi. SE of junction with Williamson River, about 0.25 mi. north of Callier Memorial
State Park Boundary, Winema National Forest. Elev. 4195'. Depth 1-7". Very cold, swift spring
creek with silt-pumice sand substrate; scattered Veronica. No mollusks. 10/08/1997 TF, EJ!
[B85]

284. [3155] Wiliamson River at bridge of FS9730. Zone 10; 594,680E 4,723,920N. SWi NWs
NE3: SWi SE% sec. 35, T33S R7E, Soloman Butte 1988 quad., Klamath Co., Cregon. Williamson
River-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. Williamson River 0.5 mi. north
of Williamson River Campground just above bridge of FS9730, Winema National Forest. Elev.
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4195'. Depth 1-12", River with cobble and boulder substrate; minor Aorippa and Mimulus; minor
epiphytic algae. Sporadic Lanx, Fluminicola (locally common); Lyogyrus. Hand collected.
10/08/1997 TF, EJ| [B85]

285. [3156] Fort Creek at crossing of OR62. Zone 10: 584,240E 4,725,720N. SE% SWi NE
NW SWi4 sec. 26, T338 R7 wE, Fort Klamath 1985 quad,, Klamath Co., Fort Oregen. Fort Creek-
Wood River-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Wood
River Valley. Fort Creek on SW side of CR62 (Crater Lake Highway) crossing. Elev. 4158". Depth
6-40". Large cold spring-fed creek and pool; red algae; rare epiphylic algae; oxygenated mud and
gravel-cobble substrate. Abundant Fluminicola; common sphaeriids, Menetus; rarer Vorticifex,
Physella. Dip net collected. 10/09/1997 TF, EJ| {B40]

286. [3158] South spring of Blue Springs. Zone 10: 575,780E 4,727,000N. NW:s NE}s NEx SEx
SE% sec. 23, T33S R6E, Mares Egg Spring 1985 quad., Klamath Co., Oregon. Sevenmile Creek-
Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath River, Cascade Range.
South-most source spring of Blue Springs on east side of FS3300 at rd. mi. 2.0, Winema National
Forest. Elev. 4180'. Depth 6-24". Small oligotrophic spring; abundant wood fragments; no
macrophytes or epiphytic algae. Common medium-sized Fluminicola in limited area {at source).
Collected by dip net and off wood fragments. 10/09/1997 TF, EJ! [B67]

287, [3160] Unnamed spring 0.2 mile south of Blue Springs. Zone 10: 575,700E 4,727,660N.
SWhi SWh SEx SEx SE sec. 23, T33S R6E, Mares Egy Spring 1985 guad., Klamath Co.,
Oregon. Sevenmile Creek-Agency Lake-Upper Klamath Lake-Link River-Lake Ewauna-Klamath
River, Cascade Range. Small spring on east side of FS3300 at aboutrd. mi. 2.2, ca. 0.2 'rd. mi.
south of Blue Springs. Elev. 4180'. Depth 1-2". Small oligotrophic spring with cobble substrate;
nho macrophyles or epiphylic algae; small Rivularia. Spring not shown on USGS map. Moderately
common medium-sized Fluminicola. Dip net and hand collected. 10/09/1997 TF, EJ! [B67]

288. [3161] Upper Klamath Lake south of Modoc Point. Zone 10: 593,180E 4,699,000N. SWx
SWis SWa: NWA« NEX sec. 22, T36S R7E, Modoc Point 1985 quad., Klamath Co., Oregon. Upper
Klamath Lake-Link River-Lake Ewauna-Klamath River. East side of Upper Klamath Lake at a fishing
access, 0.45 mi. south of Modoc Point, west of US97 (The Dalles-Califomia Highway), Winema
National Forest. Elev. 4143, Depth 1-5'. Lake with Scirpus marsh near shore; mixed cobble,
gravel, and mud substrate; common sponges on rock undersides; epiphytic algae common;
underlying peat. Abundant Filuminicola; Vorticifex; uncommon Pyrgulopsis; rare Lyogyrus and
Physella; common sphaeriids locally, including Pisidium ultramontanum. Collected by kicking
cobbles into dip nets. 10/10/1997 TF, EJ! [B73]

269. [3163] Upper Klamath Lake southwest of Hagelstein County Park. Zone 10: 597,680E
4,692,660N. Quarter sections not practical; sec. 6, T37S RSE, Modoc Point 1985 quad., Klamath
Co., Oregon. Upper Klamath Lake-Link River-Lake Ewauna-Klamath River. East side of Upper
Klamath Lake SW of Hagelstein County Park, west of US97 (The Dalles-Califomia Highway) and
BN-SPRR track. Elev. 4143'. Depth 36-48". Channel in Scirpus marsh (lake); mud substrate;
common plant fragments; some pumice; buried peat. Moderately common Valvata; no sphaeriids.
Dip net collected. 10/10/1997 TF, EJ! [B72]

290. [3164] Upper Klamath Lake al US97 rd. mi. 263.9. Zone 10: 597,420E 4,691,760N.
Projected from SE comer, NWt NWAs NE% NE= NB sec. 12, T375 RS8E, Wocus 1985 quad.,
Klamath Co., Oregon. Upper Klamath Lake-Link River-Lake Ewauna-Kiamath River. East side of
Upper Klamath Lake, west of BN-SPRR track and US97 (The Dalles-Califomia Highway) at rd. mi.
263.9. Elev. 4143'. Depth 36-48". Channeled Scirpus marsh (lake); mud with some plant
fragments and common pumice; buried peat surface. Uncommon Valvata; rare sphaeriids; dead
Planorbella (not retained). Dip net collected. 10/10/1997 TF, EJ! [B97]
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291. [3167] Fishhole Creek 0.5 mile north of FSQ11. Zone 10: 669,150E 4,684,440N. NE: NEx
NEi: NE.4 NWh4 sec. 9, T38S R15E, Paradise Mountain 1988 quad., Klamath Co., Cregon.
Fishhole Creek-South Fork Sprague River-Sprague River-Wiliamson River-Upper Klamath Lake-
Link River-Lake Ewauna-Klamath River. Fishhole Creek on west side of FS3790 about 0.5 mi.
north of junction of FS011, Fremont National Forest, Elev. 4795'. Depth 1-3". Creek with cobble
bottom; some epiphytic aigae. No mollusks. 10/06/1997 TF, EJ! [B77]

292, [3168] Boundary Spring. Zone 10: 659,180E 4,676,040N. SE* SE3s NE NWs NW4 sec. 4,
T39S R14E, Gerber Reservoir 1988 quad., Klamath Co., Oregon. Barnes Valley Creek-Miler
Creek-Lost River-Lower Klamath Lake Boundary Spring 0.15 mi. east of BLM41-14E-11 and 0.1
mi. south of Fremont National Forest boundary in BLM lands. Elev. 5000, Depth 0-1". Spring with
mud-cobble substrate. No mollusks. 10/04/1997 TF, EJ! [B45]

293. [3170] Robinson Spring Creek. Zone 10: 666,440E 4,683,480N. Center NWis NE% SEx
sec. 7, T385 R15E, Paradise Mountain 1988 quad., Klamath Co., Oregon. Robinson Spring
Creek-Fishhole Creek-South Fork Sprague River-Sprague River-Wiliamson River-Upper Klamath

-
E Lake-Link River-Lake Ewauna-Klamath River. Robinson Spring Creek on west side of FS3752,
0 Elev. 5100'. Depth 1-4". Spring creek with Potamogeton crispus and epiphytic algae; exposed
G travertine substrate. No mollusks. 10/06/1997 TF, EJ!  [B77]

V)

35 294. [3315] Upper Kiamath Lake east of Bare island. Zone 10: 592,000E 4,696,700N.
e 4. Shoalwater Bay 1985 quad. Klamath Co. Cregon. Upper Klamath Lk.-Link R.-Lk. Ewauna-Klamath
; R. Upper Klamath Lake about 2.3 mi. E. of Bare Island, 2.0 mi. SW of Modoc Point: about 1 mi.
e long dredge in a NW direction. Elev. 4143'. Depth 10-15'. Lake with mud bottom. Collection made
(‘" ., with 16’ otter frawl towed behind a 17' Boston Whaler. Abundant Carinifex, Fluminicola n. sp. 1;
E}' / rare Planorbelfa. Cregon State University site #A97803. 10/10/1997 DCS!

: \295. [3316] Upper Klamath Lake north of Ball Point. Zone 10: 581,340E 4,698,600N. Pelican
Bay 1985 quad. Klamath Co. Oregon. Upper Klamath Lk.-Link R.-Lk. Ewauna-Klamath R. Upper
Klamath Lake abourt 1.5 mi. N. of Ball Point and 1.4 mi. NE of Coon Point; about 1 mi. long dredge
in a SW direction. Elev. 4143'. Depth 10-15'. Lake with mud bottom. Collection made with 16'
otter trawf towed behind a 17' Boston Whaler. Carinifex and Fluminicola n. sp. 1. Oregon State
University site #A97813. 10/12/1997 DCS!

296. [3317] Upper Klamath Lake southwest of Agency Strait. Zone 10: 580,600E 4,702,280N.
Pelican Bay 1985 quad. Klamath Co. Oregon. Upper Klamath Lk.-Link R.-Lk, Ewauna-Klamath R.
Upper Klamath Lake about 1.7 mi. SW of mouth of Agency Strait and 2.5 mi. NE of mouth of
Pelican Bay; about 1 mi. long dredge in a SW direction. Elev. 4143'. Depth 10-15'. Lake with mud
bottomn. Collection made with 16' otter trawl towed behind a 17' Boston Whaler. Abundant
Carinifex and Fluminicola n. sp. 1. Oregon State University #A97815. 10/12/1997 DCS!
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APPENDIX B. SITE MAPS.

Maps of localities visited during this survey. Base map derived from appropriate USGS
7.5’ topographic series and at same scale (1:24,000). For details see Appendix A.

QUADRANGLE SITES MAP
Agency Lake 8, 181 B4
Agency Lake 421215 ) 48 ' BS
Agency Lake 280 B6
Altamont — &2 |2\ 2 227 B7
Antler Point 138-141, 183 B8
Antler Point74z‘u 18 239-241 Bo
Arkansas Flat 258-260 B10
Arkansas Flat 7"1?.-1102‘1 261-268 B11
Aspen Lake 162-165 B12
Aspen Lake7‘“"l?'2'%‘ 166-171 B13
Barnes Valley— £{9|2.p28 256-257 ) B14
Beatty 30, 185, 252-253 B15
Beatty 7 42121432 186 B16
Bly— 4212141 255 B17
Bonanza BO, 142-145 B18
Bonanza>4'z'\7'\ Z4 232 B19
Brady Butte 133 B20
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"APPENDIX C. KEYS TO SOME SENSITIVE UKL SPECIES.

The following keys should aid in field identification of UKL and some other currently
recognized AOD Survey and Manage and Riparian FAeserve species (AOD, 1994; J2, 1994),
many of the UKL species considered Sensitive herein, and some similar and/or co-occurring
forms. It does not cover all species mentioned in this work, let alone all known to occur in the
Northwestern US. Two basic keys: one each for terrestrial forms, including both shelled texa and
slugs and semislugs, and for freshwater taxa, are included in Frest & Johannes (1998, in press);
only the freshwater key is reproduced here. Termination points are for specific taxon entries in the
SENSITIVE SPECIES discussions and, sometimes, for more common taxa likely to be
encountered and confused with Sensitive taxa. To allow for coverage of Eastside Sensitive taxa
and update of the Northern Spotted Owl lists, sets of keys for certain groups of species closely
related to AOD forms; occurring in the same or nearby geographic areas; including several
Sensitive forms; and/or readily capable of being confounded with them are provided after each
basic key. Termination points with capital letters refer to these keys. !t is wise to use both the
species entry (in SENSITIVE SPECIES) and the secondary keys to minimize confusion. As
always, consultation with a specialist may be necessary or prudent to permit secure identification.

Portions of certain of these keys have been adapted or modified from Frest & Johannes
(1996a), whom we thank for permission to use this material.

2. AQUATIC SPECIES ...t tsee e nner st sn s st sensrensreees | G2
A Basic KoY ... et C2-5
B. Key to the Upper Klamath Lake Drainage Fluminicola Species ......... C6-7
C. Key to Middle Kiamath (Jenny Creek-Fall Creek) Fluminicola Species
..................................................................................................................... cs
D. Key to Extant Species of Vorticifex e e s nd e c9
E. Key to Extant Species of Lancidae  ................c.ccooovviivviiiennn, C10
F. Key to some Western Species of Amnicolinae  ................ccoveeennene.. C11-12

c1

Ex. 277-US-406
Page 370 of 400



A. AQUATIC SPECIES

A. Basic Key

Note that some of these characters are discernible only from live, properly relaxed and
preserved specimens. This key has been based on shell characters to the maximum extent
possible; but actual family and generic discriminants are based quite properly on anatomical
characters. As with the preceding keys, terminations in taxon names refer to species in the
SPECIES DISCUSSIONS or related, non-sensitive taxa, while capital letters relate to following
secondary keys. The situation here is comparable to that noted previcusly with terrestrial tzxa, in
that the total number of species, including undesecribed and yet to be discovered forms, and
scarcity of morphological information for some precluded construction of a completely
comprehensive key. Where possible, reference is made to figures in Burch (1989) to illustrate
paricularly important or basic morphological features. See GLOSSARY also.

This basic key was originally intended to cover mostly ROD species. Expansion here has
made it necessary to include other taxa. In some cases, more detailed keys to particular genera,
subfamilies, or families follow the basic key, especially when such groupings include several
Sensitive species. In all such cases, reference is made to the detailed key at the highest
taxonomic level practical in the basic key.

1 Shell with horny operculum ... b e ee et 2
Shell lacking opercUlUM ..o ettt 14

2 Operculum round, multispiral; nucteus central; shell thin, small (to 5 mm), usually
depressed, semitransparent; single bipectinate gill to left and single pallial tentacle to right
of mantle cavity ... Family Valvatidae (no ROD species)
Operculum oval; generally paucispiral, excentric; gill monopectinate; pallial tentacle
absent; shell generally comparatively thick (0paque) — ....ccooeeceeeeie e 3

3 Adult shell medium-large size (over 1.5 cm); generally elongate; males lack verge ............

wvnnnenns Family Pleuroceridae; Juga: 4: see also key G
Adult sheII small (generally under 1.5 cm height); males with verge ™ ...,

................................................................................................................................ 8
4 Juvenile smooth e OUDQENUS Oreobasis: 5
Juvenile with concentric rldges ............................................... Subgenus Calibasis: 7
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10

11

12

13

14

15

Adult large, to 3.5 cm; strongly elongate conic; nacre white, shell with several yellow and
brown bands ... e Juga (Oreobasis) n, sp. 2
Adult small-large, to 3 cm length; nacre purple-brown; shell banded or bandless ....... 6

Adult large, to 3 cm length; nacre light purplish-white; shell with 1 or 2 bands ...
.......................................................... Juga (Oreobasis) orickensis (Henderson, 1935)
Adult smaller, to 2 cm length; nacre rich purple; shell bandless or with fnconspicuous

shoulder band ... Juga (Oreobasis) n. sp. 3

Adult cinnamon red-reddish black; spire tall, sides somewhat flattened ereereemrrreaeer .
................................................................. Juga (Calibasis) acutifilosa (Stearns, 1890)
Adult greenish to brownish yellow; spire stout: whorls strongly convex  ........ccoeereneeee
............................................................................ Juga (Calibasis) occata (Hinds, 1844)

Habit generally amphibious or terrestrial; head-foot subdivided on each side by a

longitudinal groove  ..eeveceee e Family Pomatiopsidae (no ROD species)
Habit generally aguatic; head-foot not subdivided by a longitudinal groove
................................................................................................... Family Hydrobiidae 9

Nuclear whorl of shell relatively large {0.38-0.48 mm in diameter); operculum paucispiral,
nucleus excentric; verge lobes relatively stout ........Genus Amnicola (no ROD species)
Nuclear whorl of shell relatively small (0.29-0.36 mm in diameter); operculum multispiral;
nucleus subcentral; verge lobes relatively slender ~ ......ccovoovovoie
. Genus Lyogyrus: 11: see also more detailed key H

Shell tall, 6 whorls; body light with mask of pigment around eyes and proximal end of

SNOUL et er s s e s ress et e eee e enn Lyogyrus n. sp. 2
Shell depressed, 3-4 whorls; body light-dark, but no mask ~—~ .ovoooovvo 12
Shell very small (height under 2 mm); yellow, transparent; body and visceral coil
essentially pigmentless ................ccc.oviuieeceeeeeeeeeeeeeee Lyogyrus n. sp. 3
Shell larger (to 2.5 mm height); clear-whitish, transparent; body light even gray; visceral
Coilblack e Lyogyrus n. sp. 1

Verge with single duct; generally with accessory lobe and glandular patches  ............
S e SUDFAMIlY Nymphophylinae:
Genus Pyrgulopsis (1 ROD species; not readily keyable: see Pyrguiopsis n. sp. 20)

Verge simple, with single duct; no accessory lobe or glandular patches ...
S e e s . SUDTAMITY  Lithoglyphinae: Genus
Fluminicola (see Upper Sacramento, middle Klamath, and Upper Klamath keys [B-D)

Shell IMpet-shaped ..o e oo 15

Shell coiled L U OTUVERTEUURSNSURNRN b 4

Apex on midiing; no gills; generally over 1 cmlength ... Family Lancidae : see key F

Apex not on midline; generally less than 1 cmlength ... 16
c3
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16

17

18

19

20

21

22

23

24

25

Animal and shell dextral (coiledto Fight) ......oeomeiiiii e e

Supertamily Acroloxoidea Family Acroloxidae (no ROD species)
Amrnal and shell sinistral (coilled to [eft)  ..vvrerireie e e
................................. Superfamily Ancyloidea (pars.) Family Ancylidae (no ROD species)

Animal and shell dextral (coiled to right) .

.......... Superfamily Lymnaeoidea (pars.) Famlly Lymnae|dae (pars) (no ROD species) 23
Animal and shell sinistral (coiledto left) ...........ccoieriiiii e,
..................................................... Superfamily Ancyloidea (pars.) (no ROD species) 18

Shell with raised {usually rather shor) spire; blood nearly colorless; no pseudobranch
(false gill); mantle digitate or lobed ~  .................. Family Physidae (no ROD species)
Shell with flat (sunken) spire; blood red; pseudobranch near pneumostome or anus;
mantle margin simple .......oooerec e e Family Planorbidae 19

Shell small, under 7 mm diameter, flat or depressed spire; much compressed  ............
.................................... Genera Menetus, Gyraulus, and Promenetus (no ROD species)
Shell larger, often over 1 cmdiameter .............ccccoe i . 20

Shell with few, rapidly increasing whorls; body whorl disproportionately large; perforate
to not umbilicate .., Genus Vorticifex: see key E
Shell with more than a few (often many) whorls, not paricularly rapidly increasing; body
whorl not disproportionately large; umbilicus generally large eerecenesmmmnnrerreenieeenes 21

Left side of shell spire strongly inverted; with more or less deep conical depression; spire
side of body whorl with or without strong keel  .......................... Genus Helisoma: 22
Left side of shell spire not strongly inverted; with depression either shallow, absent, or
raised above body whorl (exverted); spire side of body rounded orangular ~ ...........
. Genus Planorbella (no ROD species)

Spire side of body whorl without sirong keel(S) ..o

Subgenus Hefisoma, s.s. (no ROD species)
Splre srde of body whorl wﬂh one or more strong keels .
................................. Subgenus Carinifex: Carinifex newberryf newberryl (Lea 1858)

Aduit shell with large globose body whorl; no spiral striation
.............................................................................. Radix aur:culana (not a HOD laxon)
Adutt shell with narrow o globose body wherl; if globose, sculptured with microscopic
SPIRAl SIAATIONS .......iiiiii e e s e 24

Shell succiniform (thin and fragile with a large, oval aperlure and body whorl); small spire;
surface with microscopic raised, spiral periostracalthreads ..o,

............................................................. Fseudosuccinea columeffa (not a ROD taxon)

Shell not succiniform, aperture may or may not be large and oval, but if so, shell not thin

and fragile; and not sculplured with microscopic raised, spiral periostracal threads ...... 25

Shell large, aduit more than 35 mmiinlength ..o 26

Shell smaller, adult lessthan 38 mminlength ... 27
o}
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26

27

Shell with & relatively namow body Whorl .............cccceeirimiiie i e
SheIIW|th a v;i-t:ll;;:,';;[;a'nded, elongately ovalto glob.t;s"e' .l.:.t-a-c:l;';o;r-horl, sharp spire ............
.............................................................................. Genus Lymnasea (no ROD species
Adult shell medium-large, generally more than 13 mm (occcasionally roughly 13 mm) in
length; surface sculptured with microscopic spiral striations; columella usually with a well-
developed twist or plait .........c.....ccecoeneeeen, Genus Stagnicola (pars.) {no ROD species)
Adult shell relatively small, generally less than 13 mm [although occasicnally up to 15-16

mim) in length; spiral sculpture usually absent, very weak when present; columella
generally without a twist or plait ................................ Genus Fossaria (no ROD species)
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B. Key to the Upper Klamath Lake drainage Fluminicola species

About 11 species of Fluminicola (s.I) are currently known from the Upper Klamath Lake
drainage. All appear to be endemic 1o the Klamath Basin and undescribed. A few others are likely
to be discovered. For information on Upper Klamath Lake drainage species to dale, see Frest &
Johannes (1995c; 1996b). These taxa are best discriminated by anatomic criteria; but shell
characters can be used also. For example of more complete description of Fluminicola (s.L), see
Hershler & Frest (1996). Western US material thought possibly belonging to either the
Pomatiopsidae or Lithoglyphinae, with the possible exception of the taxa covered in Hershler &
Frest (1996), should be relaxed and preserved and examined by specialists, This key does not
cover al known and likely species; but should eliminate the non-ROD taxa and allow tentative
identification of middle Klamath-Upper Klamath Lake drainage ROD taxa. Identification of
extralimital taxa, even in immediately adjacent drainages, should not be attempted
using this key; and addition of other taxa will require its modification (for example, see
Upper Sacramento drainage key below). Because various number schemes have been applied to
the undescribed taxa, only those used for the ROD report are used here [n. sp. 1-3]; the
remaining taxa are numbered as in Frest & Johannes (1996b). For Middle Klamath (Jenny Creek-
Fall Creek) taxa, see key C.

1 Shell comparatively large, over 1 emin height  ...ccocooooiiiecenive e, 2
Shell comparatively small, generally under 7 mm in height ..o 5
2 Body light in color; tentacles and eye palches dark .o, 3
Body dark in color; tentacles and eye patches dark ..o 4
3 Penis sickle-shaped; shell tall subglobose; whorls convex; yellow-green; closed ............
UMbIlICUS et Fluminicola n. sp. 1

Penis alate from midpoint distally; shell globose, whorls evenly convex; closed umbilicus
. Fluminicola n. sp. 8 Frest & Johannes, 1996b

4 Penis sickle-shaped, pigmented basally . Fluminicola n. sp. 27 Frest & Johannes, 1996b
Penis alate basally on left side ............. Fluminicola n. sp. 28 Frest & Johannes, 1996b
5 Shell tall-medium conical, to 7 mm height ..o 6
Shell low conical {0 gIoboSE ..o et 7
cé
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Shell tall conical; to 5 mm height; spire complete; penis white, alate ~ ......cococvvveevnnn.
Fluminicola n. sp. 2
Shell medium conical, decollate; to 7 mm if complete; penis broad sickle-shape;

subepithelial bar; light epithelial pigment to end; tip papillate ... Fluminicola n. sp. 42

Shell [oW CONIC ...uiiiiiciieeeiiiei e et st et e s meee e nssesnrestesenseeensrosnnse B
Shell subturbinate 10 GIObOSE ...........coveiveviri e eeee e i, 11

Shell low conic; < 2 mm height; gray body and tentacles; thin, sickle-shaped penis
..................................................................................................... Fluminicola n. sp. 3

Umbilicus closed; whorls convex; dark gray body and black tentacles; moderately large,

sickle-shaped penis with basal folds; aperture rounded, barely reinforced.......................
.............................................................. Fluminicola n. sp. 7 Frest & Johannes, 1996b
Small open UMDICUS ..o e e et ee e eee ettt e eeaes 10

Shell smalier (ca. 2 mm height); blunt-topped; distinctly open umbilicus —.............ov.........
.............................................................. Fluminicola n. sp. 9 Frest & Johannes, 1996b
Shell large (to 3 mm height); taller; very small open umbilicus — .....ovveieveeeeeeen,
ey, s ene e et eaee e nennnns Fluminicola n. sp. 31 Frest & Johannes, 1996b

Gray body and tentacles; shell with evenly convex whorls; penis sickle-shaped,

unpigmentsd .........ccccceceveccerereenn, Fluminicola n. sp. 29 Frest & Johannes, 1996b

Gray body and tentacles; shell with subangulate periphery; penis broadly alate, pigment

spotsandbars ............ccoeeeieeiiirnnens Fluminicola n. sp. 30 Frest & Johannes, 1996b
c7
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C. Key to Middle Klamath (Jenny Creek-Fall Creek) Ffuminicola species

At present, about 7 taxa of this genus are known from the Jenny Creek-Fall Creek area.
Note that further exploration may modify this number; and that some adjacent drainages (e.g.,
Johnson Creek; Keene Creek) also have Fluminicola. Only one of these taxa is included here.
Consultation with a specialist is very helpful in identifying taxa from this region; and soft part criterig
are very impontant.

1 Adult shell under 1.5 mm in length; shell thick, subglobose; aperture heavily reinforced:
last 1/4 whorl defiected ...........c... o i, FlUMIinicola n. sp. 6
Adult shell > 1.7 mminlength ... e st s 2
2 Adult shell SUBCONIE ..o et 3
Adult shell neritiform; strongly reinforced apertural margin; few whotls; strong axial ridge
.................................................................................................... Fluminicola n, sp. 4
3 Shell yellow in colar; often with brown coating; last whorl and aperture disjunct; aperture
reinforced all around, lunate; body pigment lacking  ................ Fluminicolan. sp. 9
Shell green or greenish=-yellow ..o e 4
4 Shell greenish-yellow; SUBCONIC .......cc....cvvecrviririiisiec s e sssee e csres s ectareeeeees B

Shell green

5 Apetture with thin margin all around; length 3 mm; whorls moderately convex  ............
.................................................................................................... Fluminicolan. sp. 7
Aperture with somewhat thickened margin all around; length 2 mm; whorls slightly

flalenad e —————— Fluminicola n. sp. 11
6 Shell normally coiled; aperture simple (lacking nodes or lamellag) ............ccccocvvereenene. 7

Last 1/2-1 whorl disjunct, deflected downward; aperture reinforced all around; single

strong columellar node ........cccccvvviniiiniiciiiinnec e, FlUMINGTO/A N, SP. 6
7 Shell low trochoid-subglobose, to 4 mm height; dark green; aperture slightly reinforced all

around, more heavily along columella  .............cccceveivveie e, Fluminicola n. sp. 10
Shell low conic, to 3.5 mm height; apple green; aperture slightly reinforced all around
..................................................................................................... Fluminicola n. sp. 8

cs
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D. Key to Extant Species of Vorticifex

Living species of Vorticifex (sometimes placed in the separate genus or subgenus
Parapholyx) are mosily poorly studied, aside from some of those deaﬂ‘ with in Baker (1945). Their
relationships 1o the numerous Late Cenozoic forms also need to be clarified. Anatomical
discriminants in this group appear to be comparatively subtle. We have retained the current
classification, mostly derived from Baker (1945), as the subspecific epithets are likely to be valid;
however, certain of the subspecies are likely either to be recognized eventually as full species or
to show closer relationships 1o 1axa cumrently assigned to another species or undescribed.

This genus is a strongly atypical planorbid, being a stream-adapted, cold stenothermal
mollusk most typical of cold oligotrophic flowing-water habitats of medium-large size. In some
ways, its ecology is much closer to that of the aberrant limpet-shaped lymnaeid group Lancidae
{with which they often occur) than to slereotypical Planorbidae.

1 Shell neritiform, thick; aperture thickened around whole periphery, so that aperture
opening evidently constricted ............................. nerftoides (Hemphill in Baker, 1945)
Shell thin; neritiform or with low spire; callus at columella and base ohiy; aperture not
CONSIMICIBA oottt 2

2 Shell NERtFOIM ..o ee e et ee e e 3
Shell with short spire or almost neritiform ... 4

3 Shell large, to 2.5 cm diameter; very thin, cinnamon-colored: no varices or periostracal
NGBS oo, klamathensis klamathensis {Baker, 1945)
Shell large, to 2.5 cm diameter; very thin, yellowish, with prominent regular periostracal
fringes and underlying shallow varices —.................... effusus dallj {Baker, 1945)

4 Shell with definite SPIre ............cccoovimiceeeen e 5
Shell with very low spire or nearly neritiform ... 6

5 Shell solid but not thick; to 2 cm diameter; juvenile whorls rounded; no varices  ............
............................................................................. klamathensis sinitsini (Baker, 1945)
Shell comparatively thin; less than 1 cm diameter; juvenile whorls strongly keeled;
prominent varices, with or without small periostracal finges .. n. sp. 1

6 Shell thin to somewhat solid; diameter to 3 cm; with several low diagonal ribs on final whorl

effusus diagonalis (Henderson, 1929)
Shell typically somewhat solid; diameter generally 1 cm or less; surface nearly smooth,
with very fine growth lines; occasional scattered low periostracal fringes; no varices
......................................................................................... effusuys effusus (Lea, 1856)
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E. Key to Extant Species of Lancidae

The endemic western North American lymnaeid family is easily distinguished from other
freshwater limpets by their larger size and circumferential muscle scar (unlike bundled muscles of
Ferrissia, 8.g.). Only well-known taxa are covered below. There are some indications of additional
undescribed taxa and several fossil representatives whose relationships to these forms are

uncertain as yet.

1 Muscle scar iNCOMPIES ... e 2
Muscle SCarCOMPIBtE  ........ooveiieeeccee et rr et ar e e armne e e s s rranensen 3
2 Apex anterior-subcentral; large (length > 1 ¢m); height much less than width or length
............................................................................. Fisherola nuttalli (Haldeman, 1843)
Apex posterior-subcentral; small {length < 7 mm); height equal or greater than width,
subequal to length ..o Lanx n. sp. (Banbury Springs lanx)
3 Shell low, scale-like; thin; height much less thanwidth ...,
............................................................................. Lanx klamathensis Hannibal, 1912
Shell highel o e et e e e e s et en srae s e seemnseemee 4
4 Shell comparatively low; commonly streaked and dotted with white as well as red pigment
...................................................................................... Lanx patelloides (Lea, 1856)
Shell comparatively high; red pigment only or rare white streaks ............cccoviiiiicinns 5
5 Shell comparatively high; height more than 1/2 width v LaNX alta (Tryon, 1865)
Shell comparatively low, ca. 1/2 width  .................. Lanx subrotundata (Tryon, 1865)
c10
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F. Key to some Western US Species of Amnicolinae

With the exception of Lyogyrus greggi, westem US Amnicolinae (regarded as a separate
family by Davis et al., 1985: Davis, 1996; but see Ponder & Warén, 1988; Kabat & Hershler, 1993)
were virtually unknown until the last seven years {see, e.g., Hershler & Thompson, 1988; Hershler
& Holsinger, 1990). They are still typically rare and scatiered, especially as compared to the
nymphophylinid Pyrgufopsis and the characteristic western lithoglyphinids Fiuminicota and
Pristinicola. Most are as yet undescribed. Taxonomy of this subfamily is changing rapidly {see,
e.g., Thompson & Hershler, 1991; Hershler, in press), so that the recent literature should be
examined carefully and a specialist should be consulted before definite assignment of
problematic Hydrobiidae possibly belonging to this group. Hershler (in press) describes a new
genus for L. greggi and Lyogyrus n. sp. 10, to which many of the western US species probably
should be assigned. See also basic key and taxon entries in SENSITIVE SPECIES discussions.

1 Nuclear whorl of shell relatively large (0.38-D.48 mm in diameter); operculum paucispiral,
nucleus clearly excentric; penial Iobe and filament relatively stout; lobe originates about
half way up filament
.................. Genus Amnicola (no ROD species: only westem species Amnicola n. sp. 1)
Nuclear whorl of shell relatively small (0.29-0.36 mm in diameter); operculum paucispiral;
nucleus subcentral; penial lobe and filament relatively slender; lobe originates near base

of filament e Genus “Lyogyrus™ 2
2 Shell very tall conic, 6-8 wherls; operculum almost multispiral ..., 3
Shell depressed-moderately tall conic, 3-6 whotls: operculum definitely paucispiral ... 4
3 Body light with mask of pigment around eyes, proximal end of snout, body sides; to 8
whorls, 4 mm height, unpigmented penial lobes ..............ocoovvovon. Lyogyrus n. sp. 2
Body light, no mask, to 6 whorls, 2.5 mm height, narrowly conic; penial filament
PIgmented ..., Lyogyrus n. sp. 6
4 Shell off-white, light tan, ororange ..o 5
Shell yellow 10
5 Shell orange; to 1.5 mm height; 3 whorls, low-medium conic, black visceral cail, gray head,
tentacles, and verge lobes  ........ooooeioneee Lyogyrusn. sp. 7
Shell off-white or light tan PR
6 Spire strongly depressed to nearly flat; visceral coil biack: head and tentacles light gray (a

few melanin granules) verge lobes unpigmented: to 1.5 mm height; 3 1/2-4 whoris ...
......................................................................................................... Lyogyrus n. sp. 9
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10

11

Spire low conical, to 1.5 mm height; 3 1/2 whorls; visceral coil black; light gray head and
tentacles; unpigmented verge lobes  ............cooeieeeiece e Lyogyrus n. sp. 1
Spire medium conical or doMe-Shaped ............ccccovieiiiee i e v s srers e s erons 8

Spire with early whorls dome-shaped; ca. 3.5 whorls; dark visceral coil and tentacles:
body medium gray .ot Lyogyrus n. sp. 10
Spire medium or moderately tall conical ................cccceieievevrerre s srre e e e, 8

Spire moderately tall conical, to 2.5 mm height, 4-5 whorls; black visceral coil; dark gray
head, tentacles, and verge lobes ceereevmienennnn LyOgGyrus greggi (Pilsbry, 1935)
Spire medium conical, to 1.5 mm height, 4 whorls; black visceral coil: medium gray head
and tentacles, verge lobes ... Lyogyrus n. sp. 5

Shell nodose, small (height 1.2 mm), medium conical, 3 whotls; transparent; body and
visceral coil essentially pigmentless; shell periphery angulate — ......... Lyogyrusn. sp. 4
Shell almost SMOOh ..o et ev e et er et ere e rerenes 11

Shell about 1.2 mm in height, low conical, 3 whotis, transparent; light yeliow; body and
visceral coil almost pigmentless; verge lobes unpigmented ~ ......... Lyogyrus n. sp. 3
Shell very small, about 1 mm height, depressed conical, 3 whorls, transparent; canary
yellow; body and visceral coil almost pigmentless; verge lobes unpigmented —...........
......................................................................................................... Lyogyrus n. sp. B
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APPENDIX D.
SPECIES DISTRIBUTION MAPS FOR THE UPPER KLAMATH LAKE
DRAINAGE. ‘

Maps of the Upper Klamath Lake drainage in Oregon, showing distribution of individual
taxa. For scale, names of major features, site locations, and inset showing location of
survey area, see Figure 1; for precise sites, see Tables 3-4 and APPENDIX A: for
detailed site maps, see APPENDIX B. Sites with particular mollusk taxon shown as
black symbols; identity as indicated below map. Partial distribution of some taxa also
shown on detailed figures (Figures 3-10; 12-23). Symbols often represent more
than one site.

Left border of map is the Jackson-Klamath Co. border. Larger permanent water bodies
indicated by dot shading; larger marshes also shown by standard pattern.

PAGE TAXON OR TAXA

D2 Fiuminicola n. sp. 1 Fluminicola n. sp. 27

D3 Fluminicola n. sp. 2, 3, 16, 29, 30

D4 Fluminicola n. sp. 7 Fluminicola n, sp. 9

Ds Filuminicola n. sp. 8, 31, 28 , 42

D6 Helisoma (Carinifex) newberryi newberryi (Lea, 1858)

D7 Juga (Oreobasis) “nigrina” Frest & Johannes, 1995b

D8 Lanx kiamathensis Hannibal, 1912 Lanx aita (Tryon, 1865)

D9 Lyogyrus n. sp. 3,4, 5

D10 Pyrgulopsis archimedis Berry, 1947 Pyrgulopsis n. sp. 1, 2

D11 Vorticifex effusus dalli (Baker, 1945)
Vorticifex effusus diagonalis (Baker, 1945)

D12 Vorticifex effusus effusus (Lea, 1856)

D13 Vorticifex klamathensis klamathensis (Baker, 1945)
Vorticifex klamathensis sinitsini (Baker, 1945)

D14 Anodonta oregonensis Lea, 1838

D15 Pisidium (Cyclocalyx) n. sp. 1

D16 Pisidium (Cyclocalyx) ultramontanum Prime, 1865

D17 Pisidium (Pisidium) idahoense Roper, 1890
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A = Fluminicolan. sp. 1

@ = Fluminicolan. sp. 27

D2
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A = Fluminicolan. sp. 16 s = Fluminicola n. sp. 29 © = Fluminicolan. sp. 30

@® = Fluminicolan. sp.2 & = Fluminicolan. sp. 3
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A = Fluminicolan. sp. 9

® = Fluminicolan. sp. 7

D4
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A = Fluminicola n. sp. 31 V¥V = Fluminicolan. sp. 8

@ = Fluminicolan. sp. 42 B = Fluminicola n. sp. 28
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@ = Helisoma (Carinifex) newberryi newberryi (Lea, 1858)

D6
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Juga (Oreobasis) “nigrina” Frest & Johannes, 1995b
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@ = Lanx klamathensis Hannibal, 1912)

& = Lanx alta (Tryon, 1865)
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A=Lyogyrusn.sp.3 E=Lyogyrusn.sp.4 @ = Lyogyrusn.sp.5
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Ex. 277-US-406
Page 390 of 400



B = Pyrgulopsis archimedis Berry, 1947

@ = Pyrgulopsis n. sp. 1
4 = Pyrgulopsis n. sp. 2
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A = Vorticifex effusus diagonalis (Baker, 1945)

© = Vorticifex effusus dalli (Baker, 1945)

D11
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© = Vorticifex effusus effusus (Lea, 1856)
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@ = Vorticifex klamathensis klamathensis (Baker, 1945)

A = Vorticifex klamathensis sinitsini (Baker, 1945)

D13
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@ = Anodonta oregonensis Lea, 1838

D14
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@ = Pisidium (Cyclocalyx)n. sp. 1

D15
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@ = Pisidium (Cyclocalyx) ultramontanum Prime, 1865

D1é

Ex. 277-US-406
Page 397 of 400



@ = Pigidjum (Pisidium) idahoense Roper, 1890
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