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Upper Klamath 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 malaco|ogica| interest since the 1830s.
This preoccupatlon is reflected in the fact that several moilusk specses have thelr type localities
there (Lanx klamathensis, Vorticifex effusus daﬂ.' VOITICIfeX klamarhens.'s kIamathensrs
Vorticifex klamathensis smfts.'nr Pyrgu.’aps.rs arch:med:s) One federal candidate spemes _
Pisidium ulrmmontanum was previously known from the reglon ‘One other federal candldate '
Anodonta californiensis, was discovered live in th!S reglon 1993. Some 14 Upper K!amath
drainage specnes were included in the Clinton forest plan (FEMAT) repon (Mollusc Specses of
Spec;al Concern Within the Range of the Nonhem Spoﬂed Owl, Frest & Johannes, 1991b
1993b; see also Final Supplemental Enwronmenlal Irrpact Slalement (FSEIS 1994a); FSEIS
Appendix J2 (FSEIS, 1994b), SEIS, 1983, 1994; and ROD, 1994); USFWS 1992a as well as an’
additional 9 taxa from the middle K!arnath drainage (T: able 1). Essent;ally the same hst of specnes '
was part of a report for the Intenor Columbia Basin Ecosyslem Managemenl Pro;ect (Interior
Columbia Basin Mollusk SpeCIES of Specual Concem: Frest & Johannes, 19953) Similar
recommendauons were a parl of the flrsl yearly report for lhls prolect (Frest & Johannes 1995d)

DEFI-NITiON

As used herein, the Upper Kiamaith dréinage iﬁciuc.':l.es'.Upper klarfath Lak'e. prc;pei and
drainages tributary to i, specrflcalty the Lost, Wlll:amson Sprague and Sywn nver dralnages
mostly in Klamath Co., Oregon. We also lnclude the Llnk River and lhat pomon of the Klamath
River in Oregon from the Cascades cresl (i.e., from Johnson Creek east) to Klamath Falls. The
California part of the Lost River dralnage is not lncluded Nenher are the Oregon Intenor Bas!n
drainages or ‘such problemallc areas as the Goose Lake Basin. Infon'natlon on these areas is
summarized in Frest & Johannes (1 995a 1995b) As tnbutanes pamculady spnngs are oﬂen

rnajor focal areas of mollusk endemlsm pamcular aﬂenllon is papd to them.
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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 (Columb:a drarnage) -On ‘the east,
internal drainages such as the Silver Lake Summer Lake, and Lake Abert (Oregon Interior Basin)
border the Upper Klamath; to the south and soulheast elements of the Sacramento system (Pit
River) and Goose Lake fringe the Upper Klamath drainage.

ECOLOGY

Freshwater mollusks can |nhabrt permanent water bodles of all sizes; a few can tolerate
conditions i in temporary or seasonal situations as well. ln terms of dlversrty, flowmg water sﬂuat:ons _
are generally most favorable bul lakes, in partlcular river lakes or spring-influenced bodies such as.
Clear Lake (Lake Co., Califomia) or Upper Klarnath Lake may have exceptlonal faunas. In
California, abundance and. sometimes dwersnty, is often h;ghest in clear spring-fed streams or,
large spring pools (ilmnocrenes see GLOSSAHY) wrth co[d well-oxygenated waler, _stable
cobble—boulder substrate and relatrvely mlnor aquatic macrophyte representatlon Thus,. pnor to .
human modlflcatron-and to an extent stlll—the Upper Klarnath Lake dralnage provided exceptional
mollusk habrlat Prior to the completlon of vanous dam reserv0|r and impoundment projects, the
Iower and mlddle Klarnath River and its trlbularles also had a relatrvely diverse freshwater mollusk
fauna. At present this rnalacofauna per5|sts in relatrvely free flowmg stretches of the river proper
and in relatlvely undlsturbed tributaries, for example the Jenny Creek area, Jackson Go,, Oregon.
The very large spnng complexes (nasmodes) on the mlddle Klarnath such as Shoat Springs, and
in the Upper Kiamath dramage in particular those of the lower Williamson River, the Lost River at
Bonanza, Duncan Springs, Spring Creek, Odessa Creek, and Short Creek, constitute exceptional
freshwater mollusk habitat. Both lotic and lentic _habttat_s are exceptional in the system. While
sizable portions, especially on the riorth end, have been covered with deep pumice and volcanic
ash comparatwely recently froma geologic viewpoint, much of the central and southern portlons
of the area are eucremc despite the general semrand setting. _ _

The ma)cnty of freshwater mollusk specaes are sensmve to pollut:on (Burch 1989)
regardless of source. Helatlvely few North Amencan speCIes to[erate warm waters, low dissolved
oxygen, or seasunal fluctuat:ons The rnajor exceptlons to 'lhlS are certam pulmonates in the
famllles Physidae, Lymnaeldae -and Planorbldae and some sphaenld spemes These eurytoplc_
taxa are characterlstlcally WIdely dtstnbuted some are |ntercontlnental in occurrence Most Upper
Klamath species, however, are cold-water forms preferrlng clear and cold, unpoliuted waters with

dissolved oxygen (DO) levels near saturatlon Most such stenotop:c and stenothermal taxa are
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quite sensilive to hypoxic or anoxic conditions, in either the water column or substrate: certain
lymnaeids and sphaeriids and a few unionaceans are the major exceptions.-Very few of the native
cold-water species can tolerate algal blooms 6;__dense macrophyte stands; and they also avoid. or
are excluded from areas with-major 'di-ur'nal DO and temperature fluctuations. - - '

- Most -Upper. Klamath drainage-fresh_wéier.-_snail_s .are. grazers,- largely of aufwuchs. on.
stones. Most such species thus feed upon attached diafoms and smaller: epiphytic algal taxa. The
majority are best characterized as obligate perilithon feedér_s; a few can. also (or prefer 1o, in some .
cases) graze periphyton; and a small number can also feed. up_dn._larger aquatic ‘macrophytes.
Some species, notably including Valvata humeralis and Helisoma (C.} newberryi, are oblig'até_ or
faculiative detritivores, often occurring on or.in oxygeha_led mud subs:trates-. Particulars_for some
taxa may vary. Cerlain Fluminicola and Juga. species, :for exér_npie, can -eaf seasonally infallen
waterlogged deciduous tree -leaves, :e_ve.n though the -perilithon habit is more . typical .for the-
genera involved. The freshwater clams are filter feeders, extracling diatoms, other unicellular
organisms including bacleria, and fine organic detritus from the .water column. The larger bivalves
are mostly very sensitive to low oxygen conditions -and water chemistry; they concentrate -heavy
and transition elements when present, and have also been shown to concentrate organochloride .
herbicides, pesticides, and certain viruses. Their ability to !pWer metabo[ism and close their.valves
gives them some protection from event disturbances. S_ﬁhaerii_ds__ (the: small so-called fingernail
clams) vary considerably in habitats and requirements. Many of these smali bivalves..are euryiopic,
widely distributed, and relatively poliution .and .disturbance-tolerant; but cerain species .are -
members of the cold-water group (notable examples here include . Pisidium (P.} ultramontanum,
Pisidium (N.}. punctatum, . and . P. .(C) n. .sp.-1). These taxa . are reasonably considered
comparatively stenotopic. Most unionaceans (the larger bivalves) prefer sand-gravel substrate,
while many sphaeriids prefer mud-fine gravel. Cerain freshwater snail species may be especially
sensitive to disturbance, The Pacific Northwest endemic family Lancidae, for example, lacks either .
fungs or gills and has modified the shell shape into a limpet-like form. Respiration .is accomplished
entirely through the mantle; and al species seem especially sensitive to DO fluctuations or to
hypoxic or anoxic conditions. The Upper Klamath form Lanx klamathensis Hannibal, 1912 is a
local example. . : o

In the Pacific Northwest, with its numerous oligotrophic. mountain streams and springs, a .
number of species are. specifically adapted to the typical habitat. These have been termed “cold
water biota®.in Idaho; they are of especial interest .in that many of the region's -endemic. and
threatened and endangered taxa fall into this group, and preservation of cold water biota is a
designated major goal of water quality regulations. In Idaho, five such taxa from the middle Snake .
River have recently been added to the Endangered Species list (USFWS, 1992b), after extensive
study (Frest & Bowler, 1993; Frest & -Johannes, 1991a, 1992a, b, ¢ 1993c, -d). -Habitat
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characterization for these taxa is the same as that for many Upper :Klamath drainage -forms: “[a]ll
require exceptionally weli-cxygenated, clean, water. They are currently restricted to -areas with
unpolluted, cold, clear, flowing water, and are ‘intolerant of impound_r_nent.s;_ turbid -water; slack
water; water with substantial quantities of - dissolved ' herbicides,: pesticides, ' nitrates, or
phosphates; water with substantial quantities of suspended fine sediment; habitats with unstable
substrate, regardiess of particle size; hypoxic conditions; regardiess 'of cause; and areas subject
to frequent water level-fluctuations. None are typically river edge [amphibioué] or lentic species; all
prefer lotic habitats" {Frest & Johannes, 1992b, p. 8). Of the taxa listed in Table 1, the following
likely fall into the coid ‘water group: 'Valvara humeralis, eli Pyrgulopsis sbecies;-a!l Lyogyrus
species; -all Fluminicola species; Sragnicola montanensis; Lanx pareflor‘des;-Helisoma {C.)
newbenyi, all Vorticifex species; the larger bivalves; Pisidium (P.) idahoense, P. (C.) contortum;,
F.(C) paupercdlu'm; P. (C.) ultramontanum; P."(N.) punctatum, and P. (C) n.sp. 1 (= Modoc
Plateau peaclam of Taylor & Bright, 1987)." " FEE : R

- in general, limnetic habitats ‘are very favorable for freshwater mollusks. There are afew
strict limnocole (lake-restricted) taxa in the Upper Klamath drainage. Examples include Pyrgulopsis
archimedis, Pyrgulopsis n. sp. 1, and:Lyogyrus n. sp. 2. More common are limnophile ‘species,”
such as Vorticifex klamathensis ~klamathensis; Lyogyrus ' n.” sp. “4; and " Pisidium " (C.)
ultramontanum. Quite a few taxa are restricted 1o or most common in limnocrenes: These include
several Fluminicola species, of which. Fluminicola n. sp. 1 is a prime example; ‘many of the
limnophiles; and such taxa as Pisidium (C.) titramontanum and P. (C:) n. sp. 1. As in other parts
of the U.S., there are a few amniphile iaxa in the Upper Sacramento system also.’As regards ‘large-
riveriaxa, the preeminent examples here are probably certain of the larger Fiuminicola species,
Pisidium (C.) n.’sp., and Lanx alta, The niver form of Juga (O.) nigrina is another amniphile; but
this taxon seems to prefer smaller rivers and streams. Some large bivalves, such as Margarififera
falcata, are essentially amniphiles. For the majority of the cold-water ‘stenotharms, spring-refated
environments in the ‘broad sense'are typical; ‘and ‘many are cold ‘spring crenocoles of at least
crenophiles. S : : : "

- Elsewhere in the weéstemn U.S.; there are also wanm spring (thermocrene) ‘stenothermal-
taxa (thermicoles or thermiphiles), particularly 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}, ‘including at least two in the Oregon interior Basin. Most freshwater
species have narrow salinity tolerances (this does not necessarnily hold on the generic ‘or tamily
level, patticularly for such families as the Hydrobiidae), and most freshwater forms are not tolerant
of acidic or very alkaline waters: they prefer slightly alkaline habitats. Here ‘again some Physidae,
Planorbidae, or Sphaeriidae are the most prominent exceptions. ‘As regards pH, many species

prefer slightly alkaline waters. These are generally derived from calcareous strata and the regolith
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resulting from their weathering, i.e. such sedimentary units as limestone and dolomite.- Diversity is
often lowest on basic igheous rocks such as granites, Maﬁy of the native cold-water taxa prefer or
are restricted to coarse substrate (i.e., -arelithophiles).. A few forms - are pelophiles; .gocd
exemplars of the preference for muddy substrate are Helisoma (C.).newberryi and Pisidium (C.)
ultramontanum. These two species are also. stenothermal. forms, . requiring. oxygenated soft
substrate, This combination.of preferences considerably restricts possible occurrence -of these. .
taxa under.-current :conditions; -however, -both have extensive late Pliocene-Pleistocene fossif
records (see Taylor, 1985; Taylor & Bright, 1987), in_.dic_atinQ former widespread prevalence of this
habitat in porticns of the western U. 8. 5 ' ; - . ' :

Some torms, particularty hydrobiid snhails, may live only .in phreatic waters, such as in
subterranean. caves,  and . may . be  only .accidentally - or. not . at_all _represented .in_epigean
environments. These taxa often live in very low nutrient, low DO situations, generally in areas with

extensive limestone karst, a landform not well represented locally. .

 LIFE HISTORY _

.. Western U.S, freshwater mollusks . pursue .more  than one . life . history strategy.. While
particular strategies may be typical 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 Valvata, may sometimes .five for two years..Juga is thought to have a
life span of 5-7 years and to reach maturity in 3 years (Fumish, 1990). Cenain of the pulmonates
are iteroparous breeders and may live for several years: but the Lancidae have 1-year life spans
and are semelparous. Most Northwest -Hydrobiidae. . (Fiuminicola,. .-Lyogyrus, - Pyrgulopsis,
Pristinicola) are short-lived and semelparous. Most Sphaeriidae are short-lived (essentially one.
year), but many are iteroparous, even though broods are often small. Unionacean bivalves have
long life spans and are semelparous, often with comparatively long annual breeding seasons.
Almost all of these large bivalves have a parasitic larval stage (the glochidial stage) resident for
some weeks on the gills of freshwater fishes; they are dependent on the fish for distribution and
successful completion of their life cycle. Host specificity varies from species to species; some are
quite species specific. Thus, fish host distribution is as vital 1o their survival as is availability of
proper subaduit and adult habitat.

The breeding season for many of the Pacific Northwest cold-water snails appears to be
between February-May, with egg laying and hatching taking place between March-July. Details
and precise timing vary from species to species; but eggs are quite often laid about 1 manth after

copulation, and the eggs often hatch about one month after they are laid. Cold-water stenotherm
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breeding adults commonly ‘die shortly after ' laying eggs. Metabolism 'varies ‘seasonally and
diumally, with greater activity in the spring and summer and ‘in ‘the ' daytime. ‘Certain - species,
particularly of freshwater 'snéils, are also strongly photophobic. :'Seasonafhy, ‘both in regard to
metabolic rate and reproduction, appears to apply to river species more than to spring forms, but is
still pronounced. Some species-ére-quite-_ sensitivé to variations in insolation or ‘to physical
disturbance, often réleasing their hold on the substrate if disturbed.' Some species are refatively
active; but the majority (evén of the active forms) do not voluntarily travel far from their place of
birth, and thus are sessile for all pradtical piifposes. This is particularly true for the predofninantly or.
totally perilithon feeders, such as Vorticifex, Lanx, and Fluminicola,".and even:some :of the
eurylopic types (such as many Physidae) 'may not travel far in 'floWihg.wa_ter habitats.

Given the foregoing, ‘many Pa’ciﬁc. Norhwest freshwater mollusk species, particufarly the
cold water forms, can be characterized overall as stenotopic. As annual population turnover in
most freshwater mollusk species is considérable (e.g. 90% or more for the hydrobiid : Fluminicola
fuscus and the lancid Fisherola nuttalli. Coutant & Becker, 1970 and unpublished data), and
many breed only once, they can be quite vulnerable to major disturbance events. In disturbed
streams, mollusks may be disproportionately affé'ct'éd: this often makes them parlicutarly effective
indicators of pollution and other forms of environmental disturbance. With so many streams in the
Pacific Nonhwest aﬁec'to_ad 'by human modification (Benke, 1990), mollusks and their role in the
ecosystem are often overlooked. In undisturbed habitats they are often extréméty abundant, and
in fact frequehtiy ‘dominate the inv'ene_bi-até fauna in terms of biomass and number of individuals.
The genus Juga,' for example, ‘may comprise more than 90% -of the tolal inveriebrate biomass in
some streams (Hawkins & Fumnish, 1987). 'Simﬁar densities are often encountered in Northwest
lotic “settings ' with the genera Fluminicola, Vorticifex, ‘Pyrgulopsis, “Lanx,*'and ‘Corbicula.
Sphaeriids ‘are also “often very abundant ‘(often dominant) ‘in soft substrate communities.
Examples of all of these occurrences (with the exception of the introduced Corbicula) still can be
readily found in the Upper Klamath drainage, particularly in the lower Wiliamson River and the
springs surrounding Upper Klamath ‘Lake. ‘Similar densities of ‘the large bivalves Gonidea
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

~ Mollusks mostly fill the role of primary herbivores in freshwater aquatic ecosystems. The
perilithon and periphylon feeders are very significant in terms of controlling growth of epiphytes.

Some taxa are significant consumers of the larger aquatic macrophytes. Detritivore genera such as
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Helisoma and ‘Valvata play a vety significant role in recycling of organic detritus. The freshwater
bivalves are primary phytoplankton and zcoplankton feeders,” Inturn, these mollusks serve .as
food to a variety of freshwater fish, including game fish. Examples. include native trout, -native.
salmonids, Dolly vardens, whitefish, -sturgeon, and some sculpins -and squawfish. Snails and
smaller freshwater bivalves-are also commonly consumed- by farger aquétic in#_e_cts, particularly
larval forms, leeches, and by a variety of birds, .including ducks, geese, herons, and cranes, Lérge
freshwater clams (and some snails) are avidly eaten by raccoons, muskrats, otters, and beavers.
These mollusks were utilized extensively for food,; tools, and ornament by Native Americans as
well; there are well-known local examples. Sphaeriids .are cons_urhed.in.vast .numbers by bottom-
feeding fish such as sturgeon and whitefish and by most water _bird_s_aé well. The wide distribution
of these small élams in-aquatic environments has assured._their: Lnilizalion as a food resourbe_by a
variety of -animal.gro_ups. Specialized species -inhabit. both. warm and cold springs, temporary
{including woodland vemal) ponds,. swamps, sloughs, .and _backw_ale'rs, .as well .as the, more
preferred cold and clean permanent-water habitats. .For basic ecology .and biology (although with
an eastern U.S. slant), recent papers by Brown (1991: gastropods) and McMahon (1991: bivalves)

are useful. See aiso discussion of all-of the foregoing in Frest & Johannes (1995a).
.. DRAINAGE HISTORY

The historic and current freshwater mollusk fauna of the Upper Kiamath drainage can.only
be understood compiletely in relation to its biogecgraphy. -Faunal biogeography, as has become
evident in recent years, is intimately connected 1o its geologic context, especially in regard to
tectonics and lithostratigraphy. As. it happens,.the biota, particularly as reflected .by freshwater
fishes and mollusks, has often yielded clues :as to a river system's development, if .not.the timing
of major changes. Similarly, information on regional: geologic -history often vields information or
defines constraints on drainage and faunal. history. The lierature is. scattered, and will only be
summarized briefly here. The best references for the local fauna are Taylor {1985) and Taylor &
Bright (1987), and much of the following discussion is adapted from these works. The radiometric.
date framework for the region derives from Sama-Woijcicki (1976).

 Itis 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.PIei_stb_cene _
part of the Columbia drainage (Clearwater River). The current middle Snake River of Idaho for
some time was connected to various Pacific drainages, notably the Klamath and Sacramento. The
ancient Snake-California connection was first suggested by ichthyologists (Hubbs & Miller, 1948);
some later works amived at similar conclusions (e.g., Miller, 1959, 1965; Miller & Smith, 1981;
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Smith, 1975, 1978, 1981). Geologists and malacologists reached.parallel conclusions- (Wheeler &

Cook, 1954; Taylor, 1966a; 1985; Taylor & Smith, 1981;" Taylor & 'Brigh_t,--1987; Repenning,

Weasma, & Scott, 1995), based upoh different lines of evidence. Various conhections: have been

suggested, including the Kiamath, Sacramento-Pit, andeaciame'nto-Feather systems. The most .
likely course (Taylor, 1985; Taylor ‘& Bright, 1987) was thrbugh' the -Hamey and Malheur Lake:
basins, thence to the Warner Lakes érea, and thence to nbrthe_astern Califomia and southwestern

Oregon. : . L . :

The basic scenario fdrtha' Late Cenozoic {the last 18 million yeérs) can be summarized as
follows. Some connection bétween the Sacramento-San Joaq'uin Was esfablished as-early as the-
late Miocene, as indicated by fossil freshwater fishes (Smith, 1975, 1981) :and mollusks - (Taylor; '
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 noHhwestward to the Pacific. The likely connection was 1o
the Klamath Rivér in the U_'pper'Klamalh Lake ‘region (Taylor & Brith, 1987).The somewhat
smaller Sacramenld system flowed south to a ﬁﬁﬁne-freshmter-embayment in the 'southem San
Joaquin Valiey. A diverse endemic fatina developed in the lower Sacramento-San Joaquin Valley
that mostly became extinct by the early Pleistocene. - Endemism also deve!bped in the Pit and
Upper Klamath drainages, then conjoined. By later Pliocene times {prior 1o 1.5 MYBP} the
embayment had vanished, and the Sacramente River now flowed into Monterey Bay. In early
Pleistocene times (perhaps 0.7-0.75 MYBP) there was a short-ived 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, Interestingly, there ‘is little indication of headward
migration of forms. from the lower Sacramento system, specifically above the Pit River Falls; and no
indication of transfer of such forms to the Upper Kiamath drainage.- - i

By early Pleistocene times the former Snake River system was disrupted by block faulting
related to the more extensive teclbnics of the ‘Basin and Range. Extensive sheet basalt flows
characterize the northemn periphery of the Basin, generally just outside the cument Lahontan
internal drainage'. The result was the formation of numerous small intemal drainage basins ‘in
southeastem Ofegon and extreme northeastern Califomia. Lahontan elements spread into some
of these Basins during the Pleistocene,” and some Snhake River elemenls invaded ‘Lahontan
drainages, particularly east of the Sierra Nevada Mountains. The Klamath, Sacramento, and Snake
systems assumed their present configurations at about this time, and extensive lakes formed in
various of the now-inierhally draining Lahontan and peripheral basins. Considerable fluctuations
of lake levels occurred during the remainder of the Pleistocene; in more recent years {4-6,000

YBP to lhé:presenl), the overall effect has been reduction in lake volume and numbers.
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" Vigorous ‘ speciation ‘has taken place -in :the. Lahontan and peripheral_basins, most.
undoubtedly ' pre-Pleistocene. Existing species with fossil. records extend back as far as the
Miocene, and many were definitely present in the Pliocene. Species swammns are most evndenl in
the genera Pyrgulopsis and Tryonia.; a similar local diversification occurs in Lyogyrus. Several of
these endemic clusters have been described only very recently, and the process is ongoing:
major works are Taylor (1966b), Hershler (1985), Taylor (1987), Hershler & Landeye (1988),
Hershler & Sada (1987), Hershler (1989), Hershler & Thdmpson (1991), and Hershler (1994,
1995). Location of these groups gives some clue to former stream connections. Tryonia cccurs
from southern California -across Arizona and Ne_w Mexico and southern Nevada and Ut_ah east to
west Texas, with peripheral sites in northern Mexico and Florida. Pyrguiobsfs (s.1) 'c_bccurs in _rhuch
the same area in the west'ern.U.S., but ‘extends north 16 the p_e_n'phe_fy of the. Greal Bas.in.and
Snake River ‘Plain, i.e. southeastern Oregon, southern - Idaho, .and wéste_rn_ Wyomihé and
‘Montana, with occasional disju'ncts elsewhere (see Frest & Johannes, 1995a, fig. 12). ._ _

““The Pyrgulopsis species group that .Gregg & Taylor. (1965) segregated as Foﬁteffcel_la_i
occurs on the Lahontan periphery, i.e. in the Snake River system in wéstern Wyoming;.s_outh_e_rn
and centra!l Idaho, southwestern Oregon, on the Oregon-Washington bor_der, anc_! in hoﬁﬁéaét_e_rn
“California. The westernmost and southernmost occurrences._are_in the Upper Klamath _sys_te_rﬁ and
in the Sacramento system (Pit-and its tributaries). Occurrences. of Lyogyrus are _mbs_tly o.n_ the
‘northem periphery of the Great Basin, to the south coinciding -With the distribution of Fontelicella.
Lyogyrus obviously 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 and |n Uppér
“Klamath Lake. Species ‘in these areas seem.distinct from other westem, occurrgncé# {Frest &
-Johannes, 1995a; see also fig. 13, op.cit.). : _. o _

A short-lived connection between the. ancestral Snake syslem and the Columbla Basm
has been stiggested by Allison (1966) and Taylor (1985). Most likely conduits during Pieistocene
high lake stands from the interior drainages and pluvial lakes of southeastern Oregon to the lower
-Columbia River would be either the Deschutes -or.John Day Rivers, presumably via the Upper
Klamath drainage. Taylor (1985) suggests that Anodonta wahlametensis and Vorticifex effﬁsus
' may have entered the Columbia system by means of this route comparatively recentiy.. Some
evidence of such a connection remains, such as occurrences.of small Fluminicola specnas in the
Deschutes system (Taylor, 1985), -and an occurrence of Stagnicola apicina in the Fossil Lake
beds of Oregon. Original and long-lived separation of the Columbia and more southerly drainages
was suggested by Taylor (1966a, 1985) because of the existence of species pairs in the.two
areas. Miocene examples occur in the freshwater snail genera Bellamya and Juga {Calibasis).
The modern pairs Vorticifex effusus and V. neritoides and Fisherofa and Lanx may be similar

cases. We would also suggest species swams in the snail genus Juga (Oreobasis} in the
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Deschutes River and Columbia Gorge (largely .undescribed) ' vs.:the  Great  Basin, southwest
Oregon and northern Califomia (mostly descnbed) as another example (see Frest & Johannes,

1995a for further dtscussmn)
MOLLUSK BIOGEOGRAPHY ...

As may be inferred from the foregoing," the modem freshwater mollusk fauna of the Upper
Klamath drainage is composite. Al present,‘the system is bordered on the north by .parns of the
Deschutes and John Day systems (Columbia drainage).'-The western periphery interfingers with
the Rogue and Umpqua systems, mostly iri the area of Crater Lake :(Figure 1).-On the easlern
margin are situated portions of the Oregon Interior Basin. To the southeast, the Upper Kiamath
drainage borders the Califomia and Nevada Great Basin, now occupied by a series of small internal
dramage systems. Notable among these is the ‘Goose Lake basin, which in high water years may
connect to the North Fork Pit River.’ Because the fish fauna of the Goose Lake basin seems quite
distinct from both that of the Upper Klamath and the Pil drainages, and the affinities of much of
this fauna are with the Great Basin ‘this area is .generaily grouped by biogeographers .with the
Great Basin. To the south, the Upper Klamath drainage interfingers with the Pit drainage. - .

' In order to assess relatlonshlps of the Upper Klamath drainage freshwater. moliusks, we
found it necessary 1o consider the ‘malacofaunas of the peripheral drainages in some detail, This
became espemally necessary as the number of new and rare taxa mounted. To properly assess
their status, it is imperative to determine their full possible rage. To do this we. first reviewed the
lilerature. We have also conducted faidy extensive fieldwork in the peripheral drainages in the
period between 1990-1995; and this work is ongoing. ‘In particular, a recent survey of the Upper
Sacramento system should be mentioned (Frest & Johannes, 1993a;.1994a, b; 1995b), as well
as the Tuscarora Pipefine survey (Frest & Johannes, 1994c), which involved part of the Upper
Klamath dralnage R. Hershler also made available published and unpublished results of his and
his collaborators’ fieldwork in northeastem Califomia and Interior Oregon (examples  include
Hershler, 1992, 1995). As nearly all such research was considered outside the direct purview of
our contract, none of this work was billed 1o this contract: and it is not reported on except in
passing'h'e're. l is relevant, however, in that failure 1o find many of the Upper Klamath drainage

" endermics in these areas after modern survey emphasizes the unique aspects of this drainage’s
fauna and emphasrzes the rarrty of the endemic taxa.

A problematu: area is the Goose Lake drainage. Because of the equivocal posmon and

' refationships of this drainage, we do not at present list any of our sites and their faunas from the

Goose Lake area {collected recently for other projects), and did: not pass along expenses for
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these sites 1o this project. Had all peripheral sites for which we have recent data been included,
the size of this report would have more than doubled.: Still, we freely use this-data where
necessary to assess status and identity of some of 1hé Uppér Klamath drainage laxa. Some.of this
information is or will soon be available in'the Interior Columbia. Basin report (Frest & Johannes,
1995a), the last Upper Sacramento report (Frest & Johannes, 1995b), in Hershler & Frest (1996),
or in Hershler (1995) For additional data, contact the authors. . G
“'As noted by Taylor (1 985) and Taylor & Bright (1987}, the: Upper Kiamath drainage and
adjoining areas have had a complex Late Cenozoic history, -traces of which are still refiected in the
fauna; and cerain species can be ascribed 'io_'spe&'rf_ic :'poinis of origin. :Significant: species are
discussed below individually. Mollusk biogeography. in this area is.complex. The fauna .of the
Klamath River below the Link River'is quite distinct from that-of the rest of the system. Various
species seem to be endemic to Upper Klamath Lake proper. Apparently, certain 1axa are restricted
10°the Williamson or 16 the Lost River drainages. Even on Upper Klamath Lake, there.is some
differenuailon between spnng faunas on the northwest.and eastern periphery.
" For the purposes of this report, the current Upper Klamath drainage malacofauna ('T able
“1) can be divided into several groups. One is commion throughout much; of North America, This is
‘the largest single group here, as elsewhere, “and includes: appro'ximalely 36 -native .and 2
introduced species out of the 67 that have been ascribed to the Upper Klamath (Table 1). We
"have nol made especially comprehensive ‘efforts to locate these- sﬁecies. as none. -are of
conservation significance. Neverth'eless, such taxa are commonly encountered in the habitats we
searched parﬁcu[ariy hea'viiy. The other:groups embrace more geographically restricted forms.
“The second covers 14 s'pebies likely to have originated in.Upper Klamath Lake and immediately
adjacent drainages, and largely or entirely restricted to it now, This group would include. a number
of endemic ‘Fluminicola and Lyogyrus species, as well as such laxa as Lanx_klamathensis, The
third involves 5 species likely to have originated in, or at least recently are largely confined to, the
Great Basin and peripheral internal drainages. This group inciudes the species associated with the
course of the former Snake River. A few species seem to occur only in-the Lost River and its
" fributaries. Some of these 1axa have nearest relatives in the Pit:River drainage: with further study,
“‘these ‘may be inclided in-the ‘Great Basin group. A few species .seem to be restricted to the
Williamson and Sprague rivers and their tibutaries, Finally, a few species appear to be endemic 1o
the northwestern periphery of Upper Klamath Lake. These typlcally have sister species that occur
in the Pit River or its tribwutaries.
" The freshwater malacofauna of the Upper Klamath drainage is evidently quite distinct from
that characteristic of most Pacific Northwest coastal streams. The high rates of endemism and the
" Great Basin element have few close parallels. in general, coastal fivers of Alaska, British Columbia,

“Washington, and much of Oregon were strongly affected by Wisconsinan glactation and have few
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endemic forms. From Washington. southward, the presence of one or. two species of the
freshwater ‘snail genera Fluminicola. (generally either so_-cal.led n_uﬂalliaha,: virens, or_related
species: see Hershler & Frest, 1996, for discussion -of species-ident:ﬂies:) and Juga (subgenus
Juga; generally either silicula or .plicffera) is characteristic.- In -exi_r_é_rne_ sthWe_stern Oregon and
northwestem California, there are substantial ch'anges in the fauna_- T_he_ endemic western North
American freshwater pulmonate family ‘Lancidae :occurs -in -the ;Rogue, -U.rnpqu__a_,_ Klamath,
Sacramento, and related drainages, with one species disjunct .to the .Columbia_system and
another endemic to large spring complexes in the middle Snake River drainage only. The earliest
fossil record for the family is from Cretaceous ‘units in Nevada; and most fossil records (Pliocene-
Pleistocene) are from the Great Basin and peripheral areas. End_emi_c_ mdgiem taxa _dct_:ur in the
Columbia Basin, Washington, Oregon, and Idaho (listing cand_id_ate_._FisheroIa_ nuttall), middle
Snake River, “ldaho (the :Endangered Lanx ' n..sp.);’the Umpqua River, Oregon {Lanx
subrotunda); the Rogue and Klamath Rivers and. vicinity, Oregon-California (Lanx _alia_); Upper
Klamath Lake, Oregon (Lanx klamathensis); and the Sacramento system (Lanx pafellofg‘es).
~“Taylor (1985) and 'Taylor & Bright :(1987) -noted similarities .in the. fre_shw_ater molusk
faunas of the Upper Klamath system and the.Pit River. They also noted, however, the existence
of several lake forms in Upper Klamath Lake that for habitat reasons have no parallels .in the Pit
{(and hence Sacrarhento drainage). Similarities include the presence .of such _Snakg_ﬂ_iver—_relat_ed
(peripheral-Lahontan or Great Basin) forms as Helisoma (C.) newberryi, lotic species of Lanx (alta
and patelloides respectively), species in the Juga subgenus . Calibasis, certain small Fluminicola
species,’ Pisidium (P.) ultramontanum, P.-(C.) n. sp. 1, and westen occurrences of Pisidium_.(N.)
punctatum. We would add some others. While Taylor ‘did not . note .species . pairs in the Upper
Klamath vs. the Pit, such may occur. For example, one Upper Klamath species of .Lyogyrus is very
similar to the ancestral Snake drainage form Lyogyrus. greggr, this species .may not have a Pit
counterpart. However, a second new species of Lyogyrus from the Upper Klamath Lake area has
a Pit tributary congener (Frest & Johannes, 1995b). Similardy, a Fontelicella-group species very
“similar to intermedia occurs in the Upper Kiamath area; the related Pyrgulopsis n. sp. 1.and 2
occur inthe Pit drainage. At last one Upper Klamath drainage - Fluminicola species is similar to the
‘Sacramento F. seminalis. We have recently been collecting Fluminicola over the whole range of
the genus as part of a systematic revision (with R. Hershler, NMNH). Among the findings are a
‘number of small species, often spring-dwellers, with distinctive soft, and often shell, morphology.
These forms correspond morphologically and ecologically to the southeastern U.S. Somatogyrus
group and Gillia altilis and to the Great Basin swarms of endemic. Pyrgulopsis. Most species occur
“in southwestern Oregon and northwestern Califomia. The -species in the Upper and Middle
Klamath systems and Upper Sacramento system appear to-be mostly distinct, but are clearly
" closely related. One difference between the Pit and the Upper Klamath drainages is the general
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rarity of Juga in the latter. This genus is also faily widespread.in the northeastern California Great
Basin, so that its rarity here is puzzling; but perhaps reminiscent of its géner_alzly sparse distribution
in much of Califoria (Hershler, 1995). '

~There ‘are probably some relations -alsc with the Rogue and  Umpqua systems of
southwestern Oregon; but indications are that the malacofauna of these two systems, while. very
different from those immediately norih -and definitely reiated to those of the Sacramento and
Klamath “(as ‘witness the - presence -of : Lancidae) are relalively depauperate .and contain
comparatively few endemics (Taylor, 1985 and our.research 1o date}.; We have recently found
small species of Fluminicola, however, in the headwaters of both systems that are reminiscent of
those in both the Sacramento and Klamath drainages, s./. _

‘Outside of the Upper Sacramento system, the.closest anatogue, both laxonommally and
ecologically, to the Upper Klamath drainage fauna is probably that of the middle Snake River,
Idaho. The prevalence of oligotrophic lotic habitats with predominantly cobble substrate, basah
bedrock (in the Pit and middle Snake), and large spring complexes (nasmodes) are striking. Large-
lake habitats are absent from'the middie Snake, atthough this area had very extensive examples in
the Pliocene and Pleistocene. As noted above, certain modern Snake River forms are thought to
dérive from the Sacramento:system via the Upper Klamath :.(for example Pliocene Lake Idaho
Lanx n. sp. aff. patelloides and modern:Lanx n. sp.}, and.th_e relationship between the ancestral
Snake system and Pliocene Lake ldaho and the upper Sacramento and Upper Klamath drainage
has been discussed previously. Faunal similarities include the presence of local endemic river and
spring hydrobiids and lancids, and the. overall aspect (see Frest & Bowler, 1993, for iist) is very
close.” The middle Snake; however, now lacks pleurocerids, . although these (including .the
‘Sacramento-Klamath-Great Basin periphery subgenus . Calibasis) were present.in the Pliocene
(Taylor, 1985). We have previously used the large spring complexes .of the Pit River.and Upper
Klamath Lake as the closest modern analogy to Pliocene. Lake Idaho, and compared the modern
middle Snake River alcove spring complexes 1o the Fall River-Hat Creek springs (Fres! &
Johannes, 1992b). TR

"t should be noted -here that the mollusk species groups defined . above oﬂen have
patallels in other animal groups, in particular fish. Traces of the ancestral Snake system still survive
in the Great Basin, Upper Klamath, and Sacramento, for example as reflected in the modern and
fossil distribution of the sucker genera Chasmistes and Deltistes (Miller & Smith, 1981). The
Snake-Great Basin relationship has been discussed by Smith (1978), Minkley, Hendrickson, &

‘Bond (1985) and Sigler & Sigler (1987). The Sacramento-Snake. connection as evidenced by
fossil fish distribution has been described by Smith (1978, .1981) and Taylor & Smith (1981).
Some notable parallels in the recent fauna should be noted here (distributions from Moyie, 1976;
Moyle ‘et al, 1982; and McGinnis, 1984). The formerly widespread (in the Great Basin and
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peripheral drainages) sunfish' genus Archoplites in‘modem times lived naturally only in the lower.
Sacramento and San Joaquin. The brook lamprey Lampetra lethophaga sugge_sts a Pit-Upper
Klamath connection. The related species L. folletti is a Klamath endemic. The closely related
Modoc and Sacramento suckers’ Catostomnus ‘microps and C. occidenra.'is_ _rnay_.provide_ another
example. The i chub Gila bico!or'occdrs in the Lahontan and peripheral drainages, the Klamath,
and the upper Pit River, including G_oosé Laké. Among the sculpins, the Pit River endemic Rough
sculpin Coﬁus asperrimus, the _U_ppe.r ‘Klamath-Pit Marbled ~sculpin.-C. _klamathensis, . the
Sacramento-San Joaquin [and a few coastal streams] Riffle sculpin. C: gulosus, and the Upper
Sacramento-Pit River (Upper Sacramento system as used herein) Pit sculpin. C. pitensis have
distributions parallel to the previous_ly. discussed mollusk groups. . ' SR :

"Some workers have formally defined biotic provinces based on fish distribution: (Moyle,
1976; McGinnis, 1984). Sdt:h units ‘as the'.Sac.ramentb_ Province,--the_Klémath Province (with two
shbprbvinces; Upper and Lower, formally separated at Klamath Falls), and the Lahontan_Province
have direct mollusk paralleis, as discusséd above. For-example, in Flumminicola, F. turbiniformis [as
defined by Hershler & Frest (1996)] is mostly peripheral Lahontan. However, the closely related
Flumninicola . sp. 16 [herein: n. sp. 10 of Frest & Johannes (1995b, d) and.a'sister species have
sites in the Uppef'Sacramehto and Upper Klamath systems.: Similarly, :there: are. small :parallel
species swarms, separate but Ttelated, in the Upper Sacramento and Upper and Lower Klamath
drainages. Given the major differences in trophic level and life history between mollusks and fish,
drainagé changes - related - to “major  tectonic - events - are ‘the - most .likely . explanation for
convergences in distribution, particularly of the many narrow endemics.. This.connection has been
noted repéatédiy in North America, and has been documented extensively elsewhere, -for
example in desert fishes and snails of the :Great Basin. Ash Meadows and other Owens and
Amargosa River (Death Valley) faunas, Calfomia and Nevada, and Arizona and New Mexico faunas
provide well-documented examples (for mollusks,’ see Taylor,' 1987; -Hershler. & Sada, 1987,
Hershler & Landeye, 1988; ‘and ‘Hershler, 1989;-for fish, see numerous arlicles in Minkley &
Deacon, 1991). Similar relationships may exist also in crayfishes, e.g. the Endangered Pit River
Pacificastus fortis and other Pacificastus species.' Even ‘more remarkably, distribution of certain
land snail species, panicdlarfy in‘Monadenia, Vespericola, and related genera, seems to parallel
that of the freshwater forms. There are likewise related endemic clusters of vascular plant species
in the Klamath and Siskiyou Mountains; but these do not have Snake River. paraliels. . -

“The typical'Upper Klamath drainage oligotrophic fauna still persists at a number of sites.
Diversity ata single site is typically low-moderate (Table 3), in the range of 2-5 taxa. Species .of
Fiuminicola (s.1) are paricutarly characteristic. Both large and small forms, probably representing
at least 12 species and 3 or more distinct lineages, are commonly present. Typically, diversity of

this genué is low (1 species per site); but here, two-species occurrences are quite common (Table
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3). Very often, other hydrobiid taxa, such as spectes of Lyogyrus, may be present at the same
site. As noted above, the genus Pyrgu!ops:s predomlnant in the Great Basin, is comparatively
rare here. The pleurocend genus Juga is also surprisingly rare in this dralnage Sphaeriid clams
are wrdety dlstrabuted but oomparatwely uncommon and not espemally diverse as compared to
the adjommg Upper Sacramento-Prt R. dramage (Frest & Johannes 1995b) The overall aspect of
Upper Klamath dramage faunas |s very srmllar to that of the Upper Sacramento -Pit; in that
Fluminicola and Lyogyrus are common and rather dlverse Pyrguiops:s is rare; and Lanx species
are frequently encountered Juga is much more wrdespread |n the fatter, however; and sphaerud
diversity is often greater. Perhaps as a resutt the dtversrty of Iarge Upper Sacramento—Plt
nasmodes and limnocrenes tends to be slightly hlgher but this may SImply be an anifact of
re!atrvely better ground Water quahty m the Calrfomra spnngs and spnng ponds Certainly, the
relatrvety eutrophlc nature of Upper Klamath Lake and its erivirons is stnklng in comparison ‘with’
the Pit River nasmodes. This is |nterest1ng, in that geology |s remarkably srmllar in both regions;
and both share assmilar geologic hlstory (in fact, qune closely |nterrelated) Assertions are often
made that eutrophlc ground and surface water condmons are not the result of human agncuttural
and other pract|ces but rather reflect the onglna[ state. Comparlson of the Pit and Upper Klaméath
malacofaunas and the|r habrtats qune smp%y does not support such an |nterpretat|on Habrtat
drversﬂy is actually greater in the Upper Klamath Lake reglon and a Iarger proportron of surviving
relicts 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-adapled species. Ht is tempting to
conclude that deteriorating water quality in the Upper Klamath Lake area comelates with the
slightly less diverse malacofauna. This inference is not suppoied by old coliections, in that none
are comprehensive enough to establish either faunal continuity or change. Study of Late
Pleisiocene or Holocene mollusk-bearing units could confirm or disprove this suggestion.

Much more study of the Lake's past history and biota is required : before ‘confident
environmental interpretation can be made. Centainly, its very recent history indicates decreased
water inpul; proportionately “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 fraction of its
history. Comprehensive coring in the current 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

detailed environmental history lo be established. -
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| 'P'nEvlbus WORK

No other detalled mo!tusk surveys almed specrfically at lhe Upper Klamath’ Lake drainage
have been conducted prior to lhls one. However, many malacolog|sts both professaonal and
amateur, have collecled in this area s:nce 1838 Pamculariy notable are efforts by Hanna Smith,
and others: early records from the area Were comptled by Emney Iy 865) and by Henderson'
(1929, 1936b). The comprehenswe b|b||ography by Taylor (1975) lists nearty aII eariy efforts.
Particularly notable are species descriptions and records of Smnh (1 975) Hanna (1922) Clench
(1940); Bemy (1947) and Taylor (1960 1966b 1985) lnlerest contlnues to thts day
Hershler (1994). A3|de from publlshed works there are a number oi unpubhshed Iocalrly records
in the gray literalure, Examples lnc[ude srtes \nsrled in the 19505 and 19605 by D W. Taylor
(Gregg, unpub.). Addltlonal Iocalmes rn thls area were collecied m the 1970s by Clarke (1 976
unpub.). Other sites. are mcIuded in Frest & Johannes (1994c) _ '

In evaluating lhe results of thls survey, rl proved useful to complle a !rst of speCIes
previously reported from the ared and thelr reported habllats Major sources were Henderson
(1929, 19364, b); Taylor (1977 unpub 1981; other unpubllshed notes) and our OWn prevrous
work dating from 19911 995, Term:nology of the earirer works has been modemlzed consrstenl
with that described in TAXONOMY below. Hesuhs are summanzed in Table 1. o

-METHODS. .

FIELD COLLECTIONS

- Standard methods in malacology were used to implement the study. An initial (baseline)
survey of the study area was conducted to evaluate habitat lypes, possible coliection sites, and
access. This was initiated in 1991 (before the present project} and .continued in 1992-1993.
Collection methods varied according to substrate type and degree of aquatic macrophyte or plant
and animal epiphytic cover. :In ‘general, al areas were visually inspected first and then spot
sampled to insure completeness of coverage and size and extent of major subhabitats pror to
comprehensive 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

along measured transects and the mollusks were either hand collected or brushed from them into
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a 7.5" X 13" [19.1 x 33.0 cm] tray. Areas with mud, sand, or silt substrate were sampled by
excavating small areas of bottom sediment to a depth of about 3. cm using a dip net with._a.n_ 8"
[20.3 cm] diameter and effeclive mesh size of 40 _[Tyler equivalent 35 mesh: openings 0.425
mm]. Areas with rooted aquatic macrophyle vegetation. (e.g., shallow portions of deep spring
pools and channel edges in slow-moving streams) were also sampled using the same size dip net.
Vegetation was retrieved with the net and then.placed in 7.5‘.' x 13" {19.1 x 33.0 cm] trays and
vigorously shaken to dislodge all moliusks. In areas. with bedrock or cobble-boulder . substrate
{most of the study area), the bedrock or liths were scrubbed underwater with a scrub. brush.
Disiodged material was caught and reteined-in a s_u_brnerged.?.s“ X 13".{19.1 x.33.0 cm] tray
positioned downstream from the scraped surface.. We took al Ieast 10 subsamptes from each
sample site: the surface area represented at each was generatly_ about 1 m2. Most of our samples
were collected ‘along a 100 fi. (approximately 30. m} tren'sect. ‘Where possible, transects were
across the river or other water body; however, some transects were run parallel to shore,
particularly where major tributaries joined the chosen body.: in small springs, large samples were
not feasible, and hand and dipnet collections the chosen methods. Large volumes of specimens
were not typical, except from larger springs; these could be treated much as river sites. Where soft
substrate (mud-fine gravel was locally significant, samples were collected and sieved separately
from the coarse substrate samples in the field (to 40 mesh) to eliminate mud. Generally, a 9-16 oz.
[266.2-473.2 mi] volume of sieved concentrate from each such site was saved and labeled
separately Where such samples contarned Iarge votumes of substrate (sand-ftne gravel) and small
numbers of mo[lusks ‘mollusk separatron and relaxation ‘was not practical, and the sample was
_preserved rmmedzately Hegardless of ongrn the collected matena! from ‘each subsample from
erther coarse or fine substrate was decanted into a labeled 16 oZ. [473 2 mi container for further
treatment The subsamples were run through a standard sieve seriés (to 40 mesh) in the field to
ensure collectton of all mollusks and to eliminate very coarse and very fine organic debris, mud,
and silt. For samples expected or known to contain difficull to identify species, we routmely
employ retaxation fixation, and preservatlon using a succession of menthol and propylene
.phenoxytol drlute formalin, and either lsopropyl or ethyl alcohol (Frest & Johannes, 1992b) While
~ we were equrpped for such technrques they were not necessary for all samples
Snails were typrcally not common in Upper Klamath Lake but they were often abundant in
' the trrbutary creeks and sprmgs Samp!es frequently contained large volumes of organic material.
R was necessary to sieve them upon collection to ensure relaxation and proper preservation.
Sieved samples, generally a concentrate with a volume of 8-16 fluid oz. [266.2-473.2 ‘mi], were
placed in labeled jars. Each site required an average of 1 hour to collect. We made a special effort
to coliect drift samples; such samples often provide information as to composition and changes in

moliusk faunas, at least dating to the last high-water period (Frest & Johannes, 1993a, b). Such
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samples were very rare here. The surrounding shoreline of major streams, lakes, and pools was
also searched for unionacean mussels, and a representative sample retained. Notes on collection
conditions, “substrate, habitat, ~and “associated flora - and fauna_-were made at each site (see
Appendix A for description; Appendix B for site maps). L . .

Field work for this project in' 1994 was conducled between June 16 and July 1, 1994, A
draft report was issued in'1994 (Frest & Johannes 1994d)-In 1995, additional field work took
place in April ‘and in' October. Particular -areas of interest.were springs -and other. oligotrophic
habitats, i.e. those environments especially characteristic of western North America prior to human
satilement. However, all major habitat subtypes present in the region were sampled, in order to
allow a comprehensive picture of the current state of the regional rrlalacofauna to be generated.. A
Jarge number of our siles were en public lands (see Table 6), as much of the area is under public
ownership (USDA Forest Service; USDI BLM; USDI USFWS,: elc.). Still,- 1/3, or.more of the
localities were on private land, as we-wished to visit as many significant habitat sites as possible,
regardless of oWnership. in general, land owner cooperation, be it public or private, was excellent

and was greatly appreciated.

LABORATORY PROCEDURES

Preserved samples were resleved in the Iaboratory to remove flne sediment and plant and
.animal detritus, and the full volume was examlned The whole sample was plcked for mollusks
under a low-power binocular microscope. With many mollusk taxa (especlally certaln F'hy51dae and
Hydrobiidae), dissection, particularly of. relaxed speclmens is necessary for proper |dentlf[canon
Of the species of special interest 1o this study, thls can appry lo the P[eurocendae PhyS|dae and
Hydrobiidae. It is particularly signiticant here, as a number of new and prevnously descnbed
species, especially in the difficult hydrobiid genera Flumfn.'cola Pyrgulopsrs and Lyagyrus were
.encountered. Dissections and drawings of selected speclmens were done using standard
methods under a Wild M3 microscope equlpped wnh a drawmg tube. Plcked mollusks and other
invertebrates have been retained for further study. The mollusks were placed in bu'ﬁered 70%
ethyl or. isopropy! alcohol-15% glycerin-15% water to ensure fixation and intact Iong-lerm
: preservation. Alcohol-resistant paper and ink is used for preparatlon of permanent labels. Fleld
and other information has been entered in a data base devoted to mollus_k col_lectlon management
(Deixis MoliuscDB™). | - | -
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TAXONOMY

The nieed for species-level identifications precluded the use of standard textbooks. (e.g.,
Pennak, 1.989; 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 long been avaitabte for rriény North American freshwater forms. Where possible, the
standard references (Burch, 1989 or its two prédecessors_Burch -& Tottenham, .1980-Burch,
1982b-BUrCh '1988 and Burch; 1982a for gastropods; Burch, 1972 and Clarke, 1973, 1981 for
sphaemds Burch, 1973 for unionacean bivalves) were used. For undescribed taxa and_recent
changes in nomenclature reference was made to the penodlcal and.gray literature (e.g. Taylor,
1981). For Flumlnfcola, extensive use was made of Hershler & Frest (1996). We a!so_made use of
our own rather extensive reference ‘collections. We:have élso examined . Jarge numbers  of
specimens of some taxa in the major U.S. museums (see MUSEUM COLLECTICNS). Gommon
names, and species endings, are generally those of Turgeon et al. (1988) where possible. Higher
taxonomic arrangement is-largely that of Vaught (1988}, -except for that for the Sphaeriidae, which
follows McMahon (in Thorp & Covich, 1991) and for the Hydrobndae For limitations of the Vaught
classification see Frest & Johannes (1995a).: SR :

in most cases, we usé the species definitions and ranges .of Taylor (espec:a[ly Taylor,
'1981) in preference to those cited in other sources for certain western North American forms. Our
reasoning is as follows. Until his recent réti-rement (pers.comm.,;:P.- Bowler, 1991), Dwight Taylor
‘had perhaps the most comprehensive knowledge of western North American freshwater mollusks
of any one living. He collecled, described; and published -upon freshwater_ fossil .and modern
forms from Oregon, Califomia, and adjacent states from .the 1950's -through -1988. His
bibliography (Taylor, 1975) remains the standard reference for western North America. Freshwater
mollusks have been collected extensively in Oregon, beginning with the pioneer work of. J. G.
Newberry and T. Nuttall. In the late nineteenth.and early twentieth centuries, major collectors were

“H. Hemphill, H. Hannibal, and J. Henderson.- Particularly important early to late twentieth century
workers were S.°'S.-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 westemn North American forms,

*-among others. Comparatively recently, he reviewed the literature on, and summarized the status
and distribution of, the described California freshwater forms (Taylor, 1981).

In order to facilitate comparison of species concepts, particulay between Taylor (1981)
and Burch (1989), our use of centain names is discussed here. Moreover, a few nomenclatorial
changes have been included to refiect work done by various workers since 1982 (the effective

end of literature coverage in Burch, 1989 and Taylor, 1981):
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1) We use Pyrgulopsis as defined in Hershler & Thompson (1987) and Hershler. (1 9_94) in
preference to Fontelicella and the other taxa described by Gregg & Taylor (1965). In the Iohg 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 to be described. - ' _

2) Lyogyrus has recently been raised to generic status by Hershler & Thompson {1 991)

3) Taylor (1966a, 1985) uses the name Lithoglyphus in preference to, Fl_ummlco_la._
However, Thompson (1984) provided data that indicate the distinctness -of the European and
American forms ascribed to ‘Lithoglyphus. -Additional unpublished -information strengthens this
interpretation; and this. genus is cuﬁently being revised (Hershler, 1994; Hershler & Frest, 1996)..

4) We follow the lymnaeid generic classification of Burch (1989) for. Stagnicola and for
Fossaria, but the species taxonomy of Taylor (1981). We follow Taylor (1981) and Vaught (1 989)
in regardlng the Lancidae as a distinct family. -

5) We follow the prachce of Taylor (1981) in-regard to Menetus. Taylor (1981, p. 160)
believes that the two commonly used names, cqopenand opercularis, are misapplied. Specimens
here placed in M. callioglyptus :(Vanatta, 1895) would .be regarded by-Bu.rc;.h (1989) as M.
opercularis (Gould, 1847), a species that Taylor believes :was restricted to Mountain Lake and is
now extinct. The most comprehensive review of Menetus is in Baker (1945)....

6) Taylor (1981) uses the species name californica (Rowell, 1863) for forms of Ferrissia
that wolild be included in F. fragilis (Tryon, 1863) by Burch (1989). _ _

7 Pendlng further investigation, we follow the classification of Taylor (1981) in regard to
the Physndae recognizing relatively few species in Oregon. .- _ _

8) We use Anodonia californiensis-Lea, 1852 in preference to A. nutialliana Lea, 1838
for some California winged Anodonta; others are A. wahlametensis Lea, 1838, as recognized by
Taylor (1981).

" 9) The ‘classification of the ‘Sphaeriidae . (=Pisidiidae of Vaught, 1989) largely follows
McMahon (in Thorp & Covich, 1991). However, Taylor (1981) preferred the use of Musculium

‘raymondi (Cooper, 1890) for specimens elsewhere called M. lacustre (Mdller, 1774). Taylor
(1981) uses the specific name Musculium truncatum (Gould, 1845): in other works, this species
is referred to as M. parfumeium (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:
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MUSEUM COLLECTIONS

Many records. for freshwater moliusk species are unpubllshed data resident in the major
U.S. natural hrstory museums Moreover ‘older published species crlat:ons particularly for small
forms such as Hydrobudae and drfflcull groups such as the F‘hysldae vary in accuracy from worker
to worker and are frequently wrong, as are some museum identifications. To confirm presence,
identity, and collection date, it is necessary to rely heavily upon museum collections. A major
advantage of employment of the 1axonomy of Taylor (1981) is that he used museum collections
extensuvely as well as maklng many others himself; consistent identifications ‘and methodoiogy,
and a hlgh Ievel of accuracy, in his work may be presumed. in the course of other research, we had
complled museum records for several Upper Klamath streams and examlned specimens of many
others Pamcular emphasrs was piaced upon inspection of types, as published illustrations and
descnpt[ons especlally |n older literature, cannot be- assumed to be ‘accurate. We have also
recollected many spemes “from their type localities: (fe obtained topotype ‘specimens), where
such snes are still extant. In 1991 before this pro;ect began, we visited the following msmutlons
al known to have extensive westem U.S. freshwater mollusk collections: Academy of Nalural
Sciences of Philadelphia (ANSP); Galfomia Academy of Sciences (CAS); Defaware Museum of
Natural History (DMNH); National Museum of Natural History (Smithsonian Institution) (NMNH);
Un|versny of Mlchrgan Museum of Zoology (UMMZ); Unrversrty of Colorado Museum of Zoology
(UCM). Some additional coliectlon information was gathered in 1995 (Frest & Johannes, 1996)
This effort will be expanded 16 other species ‘and |nsmut|ons in'the next year

Some ‘early results are summanzed in Table 5

RESULTS

To date we have surveyed approximately 190 freshwater sites in:the Upper Klamath
drainage (APPENDIX A). About 125 had mollusks (Tables 3, 4); about 80 have endemics or
Species of Special Concem. Hydrobiids were noted al approximately 65 sites. Perhaps 50 have
small Fluminicola; 35 large Fluminicola; ‘10 Pyrgulopsis; -and 15 Lyogyrus. Eight sites have
Carinifex; 13 have Lanx; 7 sites have Juga. As regards bivalves, Anodonta californiensis remains
rare (1'site), as do larger bivalves generally; 5 sites have Pisidium ultramontanum; and 2 have
Pisigium n. sp. 1. Occurrence of several Species of Special Concern, quite often:a mix of
gastropods and bivalves, at particular sites is typical. Cerain areas are of special interest,

especially the large spring complexes on both sides of Upper Klamath Lake, at Bonanza, and
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along the lower Williamson River. Duncan Springs is also notable. Endemics may occur |n all of the
maijor river systems, including the Sprague and Lost rivers. Much of the dralnage basin of these
two rivers is now unsuitable habitat for endemic, rnoltusks as is the upper Williamson. The northern
portion of the Upper Klamath Lake Basin, lncludlng K!amath Marsh may also be unsunable due to
the heavy pumlce falls associated with Crater Lake's Mazarna event. The mlddle Klamath system
fauna remains largely unique and. narrowly endemic, only partly related to that above the Link
River. : : o

A number of new taxa (at least 16 fo date) were _discoyer_ed; here during fie!d_. work
conducted in 1991-1995. Many of these _spec_ies_;.appea_r to oceur only in this_area, ie. are n_arrotv_
endemics. Others may be restricted to the middie Klarnath drainage This t.:legree of 'ender.nism is.
extraordinary. It may be ascribed to the pivotal posnron ot Upper Klamath Lake and its comparatrve_
great age, The current fauna is a mix of coastal and, Great Basin elements with afew Great Basnn_
periphery endemics as well. The continuance of this lake for a longer penod than typtcat of Great
Basin pluvial iakes may also have allowed local specratlon Upper K]amath Lake is one of the few
surviving Pliocene lakes and the only one with normal alkalrnlty and a large reilct fauna M § is Itkely
the best remal:nlng window on enwronments.prevalent inthe interior West 2-17 million years ago.
Suggested former drainage connections with the Snake sy#tem and_ with the S_aeramen_to s_y_stem
also have enhanced species diversity. The area may .also_ha\re .been_a par of _e former, shert-lived
connectlon to the Columbla system. . o B _. N

Endemism occurs in several freshwater snall genera Notable are the hydrobnd genera
Fluminicola (at least 12 new species), Lyogyrus (at Ieast 3 new specres) and Pyrgulopsrs (at least
2 new species, plus Pyrgulopsis archimedis). Upper Klamath Lake has the only sun.rrvlng lake
Pyrgulopsis species; but its peripheral position 1o the Great Basm means that the high diversity
and high rate of endemism in Pyrgulopsis characteristic of core Greal Basin areas is not as
prominent here. instead, spring and small stream environments are occupied by a number of
apparently endemic Fluminicola and Lyogyrus species with simiar habitat requirements.
Endemismi also occurs in the aberrant pulmonate genera Vorticifex and Lanx, both of which have
species ‘adapted to pluvial lakes, and in:the unusual planorbid .genus .Carinifex...Most of the
endemic 1axa are stenotopes, requiring clear, well-oxygenated conditions with-some flow; most
are stenothermal as well. _ _

Some 67 mollusk taxa have formerly and (including the 17 new species) are now ascribed
te the Upper Klamath drainage (Table 1). These include roughly 46 freshwater. snails and 21
freshwater bivalves. To date, we have not coliected 6 described freshwater snails and 3 described
bivalve species believed to occur in the area, while we have added a substantial number of new
faxa. Of the 188 sites written up formally so far, 124 had freshwater mollusks, a respectable
showing considering the degree of recent habitat change, and comparable to that observed
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elsewhere (e.g., Frest & Johannes, 1994a). Diversity at those sites with freshwater taxa averages
between 3 and 4 species, about what would be ex.p'e.cted from a semiarid area with spring
environments predominant. A few site have diversities comparable to those of the exceptional
Upper - Sacramento system nasmodes and are comparable in their exceptronal quality and
endemic diversity as well. Prewous treatments (Frest & Johannes 1993b ROD, 1994; USFWS,
1994; Frest & Johannes ,1995a, d) of the mo!lusks of thls area have recogntzed some 31 species
[20 freshwater gastropods; 7 freshwater blvalves and 4 terrestrlal gastropods] as Sensitive or in
need of protection (Table 2). Frest & Johannes (1 993b) gave specraE status to 18 taxa; 5 of these
are ROD species; and 29 were covered in the Interior Columbia Basin report (Frest & Johannes,
1995a). None of these taxa are as yet federally listed, although 2 bivalve species are current G2
candidates. -

Past and ongoing modifications of the Upper Klamath system, including dredging and/or
diversion of peripheral spring and stream channels _manipulation of water levels, siltation, and
nutrient enhancement have very drastrca]ly reduced habitat for most of the endemic taxa. Many
survive only at spring sources or in spnng-lntluenced areas.

Large numbers of sprlngs are either now dry, convelted to cattle troughs or hea\nly
_'grazed Such siles Iack lnterestlng mol!usk faunas Even S0, our onglnal est;mate of the number of
endemics (Frest & Johannes, 1993: Tabie 1. here) is I|ke!y to prove conservatrve Whlle this is
beyond the scope of our present contract, rt shou!d be noted that there also appear to be at Ieast
afew endemic Iand snatl taxa |n the area, though not so. many as in the Iower Klamath Ftwer
.dralnage {Roth, 1993 Frest & Johannes 1993b 1995a) These |nclude undescnbed
Monadema specres and a Vespericola related to V., sierranus, another SOSC ' e

“In the future, we intend to further expiore ‘the periphery of the Upper Klamath Lake
dramage especrally the border with the Oregon Interior Province and the middie Klamath River
portlon Prettmrnary indications are that we have in excess of 12 new Fluminicola; 3 Lyogyrus and

posstbiy 3 Pyrgulops.'s species. Novelttes in Lanx and Vorticifex are probable ‘also. Other
| highlights of the area include the best remalmng poputat[ons of the Iarge unionids Margarrtffera
falcata and Gonidea angulata in the state the sizable number of relat:veiy undamaged large cold
spnng complexes; and the occ_u_rr_e_nce at_a few sites of the so-called mares eggs (gigantic Nostoc

_colonies), which we have seen nowhere else in the west.
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~ SENSITIVE SPECIES

_ In order to aid in appraisal of the mbllu_sl_( fauna and ils conservation needs, individual
species discussions are here provided for the more sensitive species. The final Teport wil
incorporate information on all taxa. The format is thal of Frest & Johannes {1995a, d): s'r_le~'and

area-specific information wi_l_i be pro_vided' in the final repbrt.

FRESHWATER SNAILS

_ _ '_ ) FIUmihfqbla' n.sp.1 Kiamath pebblesnail
Type locality: None, as the species has yet to be described.

Description: See finat report for description. The tall s_ﬁbg_ldboée_ _cd_nch, dark lt:a'ntac.lé.s and eye
patches but light body; and sickle-shaped, moderately large penis are distinctive features.” This
taxon was cited as Fluminicola n. sp. 1 in Frest & Johannes (1993b, 1995a, 1995d). -

Ecology: This species occurs in Upper Klamath Lake, a few major tributaries, and part of the
Kiamath 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 macrophylte beds. It sometimes occurs
with other endemic Fluminicola spp., Lanx alta or Lanx kiamathensis, Lyogyrus spp., Helisoma
(Carinifex) -newberryi, .or : Pisidium . ultramontanum. Predominantly a perilithon grazer and
lithophile. - SR Ben

Original distribution: Kiamath River, Siskiyou Co., CA, and Kiamath Co., OR; Upper Klamath
Lake, Kiamath Co., OR; probably once very widespread in thisarea. B

Current distribution: Middle and upper Klamath River, bul now very sporadic (absent from

impoundments and polluted stretches), Siskiyou Co., CA; Upper Klamath Lake and maijor ‘spring-

" fed tributaries, Klamath Co., OR, including sites in Winema and Rogue River National Forests and
Upper Klamath Lake National Wildlife Refuge. Other localities are on Mediord District BLM lands.
We have collected this species recently from a total of fourleen sites (Table 3).

Threats: Much of Upper Klamath Lake is strongly eutropified, so that live populations of this
species are restricted to areas with spring influx or influence, even though dredged shells indicate
past ubiquity in the lake. This hydrobiid is absent from or rare in slow-moving or polluted
impoundments, such as reservoirs. Springs in the lake bottom 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 macrophyles as
Myriophylium and Elodea, nor in area 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 ifrigation canal systems: resulting sedimentation and
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eutropification either eliminates or greatly reduces this species. Channeling for such systems, and
for log transporl long ago, has also much reduced . habitat, even. when walter . qualrly remains
excellent

Criteria for |nclusmn Local endemsc occurrence on publlc Iands npanan assoclate ongolng
and past threats; very substantial reduction in habitat. 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 enherthe geographic range of, orthe number of. srtes with, this taxon. . e

Recornrnended status Thts spec:es has no speC|a| status at present but is a FlOD spectes
(ROD, 1994)..k was recommended for lisling by Frest. & Johannes, (1993b, 1995a, . 1995d). It
should minimally 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 indicate.that Federal 'and State (OR) listing 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 1o avoid impact to this species, which can occur in sucker spawning areas.

References: Frest & Johannes (1993b 1995a 1995d) ROD (1994)}; Deixis collections, 1991-
1995. T TRy _

‘Fluminicolan.sp.2 ... . tall pebblesnail

Type locality: None designated; undescribed s_p.ecies.. '

Description: See final report for. description. The tall conical conch, moderate size, black body,
tentacles, and viscera, and flanged penis are distinctive features. The distinctive verge of this.and
saveral other Upper Klamath Lake drainage taxa may merit separation as a genus Thls taxon was
cited ldentically in Frest & Johannes (1 993b, 19954, 1995d) : :

Ecology: Conflned to Iarge und|sturbed, very cold otagotrophic springs draining into Upper
Klamath Lake, Klamath Co., OR. The species occurs on pebbles and cobbles and is a perilithon
grazer. Few macrophytes are present, excepl for local Veronica. Most strking at one site are farge
numbers of Nostoc . pruniforme, -which in.-some areas cover the subsirate like cobbles. A
crenophlle and perhaps hmnocrene only, speCIes A perilithon grazer and Illhophlle

Ongmal dlstr:butlon: L|kely restrlcted to larger spnngs inbutary to Upper Klamalh Lake.'and.
related drainages CA-OR (especially Klamath Co., OR).

Current dlstnbutlon Known from afew srles on prwate Iand adjacent o Wlnema National Forest
on nearby Upper Klamath Lake National Wildlife Refuge, and on Winema National Forest lands. Al
present, this species can be ascribed with certainty to a smgle site (Table 3); others require further
work for confirmation. : : . . . :

Threats: Springs in the lake bottomn proper are badly affected by past dredging to facilitale log
transport and by current severe nutrient ‘enhancement and sed:mentation The species does not
occur in areas with dense beds of such macrophytes as Mynophy”um and Elodea, nor in area
subject 1o 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; resulling sedimentation and eutropification either ellmlnates or greatly reduces this
species. Channeling for such systems, and for log transport long ago, has also much reduced
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habitat, even when water quality remains excelfent. Areas used for !og lranspon or slorage still
have not regained popu!ahons of this species. : '

Criteria for inclusion: Local endemic; likely occurrence on public lands; riparian associate. From
flrst-year results wedo not antlmpale thal further fmds will greatly expand erther the range or sne
lolals : .

Recommended status: Has none at present arlhough itisa ROD spemes (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, to’
indicate that thrs spemes should be federally Irsted ‘as Endangered it should be |lsted s|m|lar1y in
OR : .

References HOD (1 994) Frest & Johannes (1 995b 1995d) DBEXIS colleotlons 1991 1995

Fluminicola n. sp. 3 Kiamath Rim pebblesnail

Type locality: None has been designaled 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 narmow, elongate, sickle-shaped penis. This
taxon was cited under the same name in Frest & Johannes (1993b, 1995a, 1995d}).

Ecology: Small cold spring run; very shallow water, gravel-cobble substrate; no macrophytes
present, The snail occurs only in shaded areas and may be pholophobrc A penlrthon grazer and
lithophile. .

Original distribution: Uncertain; likely restricted to the middle portion of the Klamath drainage,
ie below Upper Klamath Lake and above Copoo Reservmr K]amath Co OH and Slskryou Co
CA. '

Current distribution: Two sites in Klamafh Co., OFI, 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 srtes suffrmently as to mllr!ate agalnst
listing. '

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. -

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

Recommended status: This species has no special status at present; but was designated a ROD
species recently (ROD, 1994). It should be considered a sensilive species by the Forest Service,
BLM, and other land management and’ wildiife ‘agencies, Federal and State (OR)} listing as
Endangered is appropriate; this species was recommended for listing préviously by Frest &
Johannes (1993b, 1995a). There is sufficient recenliy-collected |nformatron and recent survey
work, Io demonstrate that Ilstlng is justified. '
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References: Frest & Johannes (1993b, 1995a, 1995d); ROD (1994); Deixis collections, 1991,

" Fluminicolan. sp. 7. . Tigér IL_i'Iy"pebeesna'il

Type locallty will be desngnated when the spec:es is descnbed

Descrlptlon This is a smali medlum srzed Iow conlcal spec:es wnh convex whorls dark. gray
body; black :snout .and tentacles; moderate-length srckle-shaped :unpigmented verge with
moderately wide base and folds  on the basal third; round aperture, with barely remforced
columelia.. Fordeialls see imal report This laxon was cited ldenilcally in Frest &Johannes (19954,
1995d). . : . : _

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, parlly open meadows and edges of Pinus- ponderosa forest, with
abundant sedges and grasses; Saxifraga; Aconitum; Pyrola spp.; Spiranthes; Viola, and other
forbs, Springs -are commonly associated with bogs or marshes, Water depth is shallow, and
moderate to swift flow is characteristic. This crenophile species is primarily a lnhophlle and grazer
of aufwuchs on stone surfaces, usually sides and undersides on cobbles In quiet areas, this
species will graze aufwuchs from macrophyte surfaces as well : e

Onglnal dlstrlbutlon Probably abundant in. the W and N. parts of the Upper Klamalh Lake
drainage, Klamalh Co., OR

Current distribtrtion: Sti]l present_in the.less damaged 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 Wildlife Refuge. We currently (Tabie 3) recogmze elghteen sites
for this species. _

Threats: Many springs in the area are so heavily grazed as to completely extirpate. or greatly
reduce this species. Others are connecled to irgation 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 quality remains.
excellent. Areas used for log transpor or storage still have not . regained populauons of th|s
species. This taxon does not do well in impounded areas. i : e

Criteria for inclusion: Local endemic; occurrence on public lands; loss of much of habitat. This
species has undoubtedly declined from pre-setitement population levels.

Recommended status: This species has no special status at present. #f should minimally be
considered a sensitive species by the Forest Service, BLM, and other land management and
wildlife agencies. We recommend Federal and State (OR) listing as Threatened; there is sufficient
recently-collected information, and recent survey work, to support this action.

References: Frest & Johannes (1995a, 1995d); Deixis collections, 1990-1995.

Fluminicola n. sp. 8 Lost River pebblesnail
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Type locality: None designated as yel; undescribed species.

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

Ecology: Al present, found only in springs or strongly spring-influenced portions of a medium-
sized river. The species seems to prefer cold, clear water, coarse {gravel-cobble) ‘substrate, and’
slow to swift, constant flow. This species is a lithophile and grazer of aufwuchs on stone surfaces,

usually sides and undersides on cobbles. In qmet areas, 1his species ‘will ‘graze ‘aufwichs from
macrophyle surfaces as well. Areas with this species have dense Ror.'ppa stands, often ‘with beds
of other ‘macrophyles (Ceratophyiium Elodea, Potamogeton crispus, “and Potamogeton
filiformis nearby. The species is'absent from areas which are strongly eutropified or seasonally
have hypoxic or anoxic conditions. At one site, this species occurs with an unusual Vorticifex sp.,
Pyrgulopsls n.sp.2 [Blg Spnng spnngsnall q.v.l and common Physella gyrma

Orlgmal distribution: Probabty once mdespread in the Lost Ftwer pomon of the Upper Klamath
dralnage Klamath Co., OFt ' :

Current dlstributlon Found only in acouple of spnngs in the Lost Ftrver dralnage At present
survival can be conflrmed at five nearby srtes (T able 3) g .

Threats: Much of the Lost River receives nrlrogen- and phosphorous enrlched runoff from
farming, and the river is extenswely integrated into the Upper Kiamath Project. Much is heavily
affected by siltation, and is choked' with macrophyte beds. ‘Large ‘sections show - perlodlc or
seasonal hypoxra 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, of otherwise altéred, to the point of nol providing
habitat for native mollusk species. This species is definitely declining, in terms of both numbers
and habitat area and condition.

Criteria for inclusion: Lo'oal_ e_ndern_ic;_:drastic dec':!ine in habitat condition and area.
Recommended status: This speciee has no special status at present. it should be considered a
sensitive species by the Forest Service, BLM, and other land management and wildiife 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. - e

References: Frest & Johannes (1995a, 1995d); Deixis collections, 1994.

'Flumin'ii:ola_n. sp. 9 ' wood .'R_i_var pebbiesnail |

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 sheli; gray body; and open umbilicus. Cited in the same manner in Frest & Johannes
(1995a, 1995d).
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Ecology: Found in small-arge spring complexes, generally with mixed mud-gravel (white pumice) .
substrate. Common bryophytes, Rorippa, Mimulus, sometimes Myriophyllum, Poram'ogeto_n
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 springs wrth other Fluminicola
spp.; evidently an obligate crenophlle mostly a penlrlhon grazer. :

Original distribution: Probably wndespread on the N end of Upper Klamath Lake Includmg pan
of the Williamson RAiver and its major tributaries.

Current distribution: Known from a few large 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 National Forest lands. At present, we recognize this specles from a total of fifleen sutes
(T able 3) lhere is some poss:bllﬂy that it is composne S .

Threats: Much of the Wood Hwer valley i5 heawly used for agncuﬂure !ncludlng grazlng Large
areas receive nitrogen- and phosphorous-enriched runoff from. farming, and the rver is
exlensively integrated into the Upper Klamath Projecl. 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, 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.

Criteria for mclusnon Local endemlc heavy human 1mpacls to most of habitat.

Recommended status: Thls specles has no speczal status at present i should be conmdered a
sensitive 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 (OR) listing as Endangered is appropriate. : o :

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

Filuminicola n. sp. 16 Keene Creek pebblesnail

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, -1995a). This taxon could be composite,
which would make individual taxa even more restricted in range than indicated here. e
_Ecology Found in small to medlum-mzed sprlngs and sprlng lnfiuenced creeks

Original dlstrlbutlori Prcbably restncted to porlions of the middle K]arnath dralnage in Jackson
Co. and western Klamath Co., OR and pan of S:skryou Co CA :

Current distribution: Seems restncted to portions of the Jenny Creek dramage ‘some srtes are
on Medford Dlslnct_ and Klamath Falls District BLM lands, including areas within DCA OD-22.
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During the second year of survey for this project an additional site for this species was found in
Johnson Creek. SR R B TR

Threats: Much of Johnson Creek is impacted by grazing and_logging.- Small scale 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, 1996) s
Criteria for inclusion: Local endemic; occurrence on pub[ib lands, inc.luding' a DCA; :ﬁpaﬁén
associate. : '

Recommended status: Has no status at present.: Probably should be listed as Endangered
{both by the state of OR and federally). 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
some portions of the larger creeks, =~ <Gl _

References : Deixis cﬁl_le:ctio'né,' 1991-1995.

* Fluminicola n. sp 27 - Crooked Creek pebblesnail'

Type locality: Wil 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. Formerly
{Frest & Johannes, 1995d) cited as Fluminicola n. sp.-10. : : DR R

Ecology: Found in medium-large cold “spring complexes and spring-influenced - streams,
generally with mixed mud-gravel (often basalt or pumice) substrate. Gommon bryophytes,
Rorippa, Mimulus, sometimes Myriophyllum, 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 smaller springs with other Fluminicola spp.; evidently an obligate
crenophile, mostly a perilithon grazer., ... L :

Original distribution: Probably widespread on the N. and NE end of Upper Klamath Lake,
Including Crooked Creek and its major tributaries., . - ... . . RS _ .

Current distribution: Known from a few large spring sites and streams on the NE end .of Upper
Kiamath Lake. Some of the known sites are on State of Oregon or Winema National Forest lands.
At present, we recognize this species from atotal of twenty-six sites (Table 3); there is a good
possibility that it is composite, which would fimit the range-of each component taxon even more
than recognized here.

Threats: Much of the Crooked Creek area is heavily used for agriculiure, including grazing. Large
areas receive nitrogen- and phosphorous-enriched runoft from. farming, -and the stream and
surrounding large springs are integrated smali-scale imrigation projects .or used for domestic or
hatchery waler supply. Much of the creek 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 factors listed above .have .lost much of the
native mollusk fauna, which includes this species. Many of the springs in this area have been
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diverted, capped, or otherwise allered, 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 to most of habitat.

Recommended status: This species has no special status at present. ft 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 (OFI) hstlng as Endangered is appropnate

References: Frest & Johannes (1 995d); DeIXIs co!lectlons 1991-1 995

 Fluminicola n. sp.'ﬁa_ Odesea‘ pebbleenail_ '

Type locality: Will be desrgnated when the specres is formally described and named

Descrrptron See fmal repon Drstrnctwe teatures of this specres are the Iarge faurly tall subcomcal
shell; black body; fianged verge; and open umbilicus. Fonnerty (Frest & Johannes, 1995d) cited
as Fluminicola n. sp. 11 : - .

Ecology Found i in small—iarge spnng complexes and runs, generally wrth mlxed mud-gravel
{pasalt or - pumice) -.substrate. .Common. Rorippa, . Mimulus, . sometimes Myrrophyllum
Potamogeton fiiformis, Rivularia and small Nostoc, most sites are in rather open meadow or in
sparse Pinus. ponderosa forest. This species is often tound wrth other Fluminicola spp., evrdently
an obligate crenophrte mostly a perlmhon grazer. : s

Ongmal dlstnbut:on Probably wrdespread on the NW end of Upper Klamath Lake

Current dlstrlbutlon Known from a few large spring sites (we currently recognrze three see
Table 3) in the Odessa Creek area. The known sites are on Winema Natronal Forest or Natlonal
Wildiife Refuge lands.

Threats Much of the Odessa Creek area, lncludmg the source spnng, is heavriy used for
agriculture, 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 sitlation, and i 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 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 to most of habitat.
Recommended status: This species has no special status at present. i should be considered a
sensitive species by the Forest Service, BLM, and other land management and wildlife agencies.

There is sufficient recently-coliected information, and recent survey work, to dernonstrate that
Federal and State {OR) listing as Endangered is-appropriate. :
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References:: Frest & Johannes (1995d); Deixis collecticns, 1991-1995.-

Fluminicola n. sp. 29 " 'Ouxy Spring pebblesnail
Type locality: Will be designated when the species is formally described and named. .

Description: See final report. Distinctive teaturee of this':speci:es ‘are the sméll, blunt-topped
turbinate shell; gray body; thin, unpigmented, . sickle-shaped verge; and thick shell. Formerly
(Frest & Johannes, 1995d) cited as Fluminicola n. sp. 12.

Ecology: Found in a single small-large spring complex, with mixed mud-gravel (red basalt-pumice)
substrate. Common Rorippa, rare Mimulus, Potamogeton filiformis, Rivuiarda and small Nostoc
are accompanying macrophytes, although much of the area has epiphytic algae only. This species
is evidently an obhgate crenophile, mostly a perilithon grazer. The sites are spawning areas for two
endemic sucker specres

Original distribution: Probabty wndespread on lhe E s:de of Upper Klamath Lake in lhe wcmny
of Modoc Rim. :

Current distribution Known only from two sites currently, both in the same Spn'ng complex on
lhe E sude of Upper Klamath Lake. Part of the known snes are on Wmema National Foresl Iands

Threats: Much of- the Wood Firver valley is heavrty used for agncutture rncludlng grazmg Large
areas receive” nitrogen- and phosphorous- -enriched "runoff - from" farming, ‘and the river is
extensively integrated info the Upper Klarnath 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
moliusk 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 specres “This
species is definitely declining, in terms of both numbers and habitat area and condmon e

Criteria for inclusion: Local endemlc heavy human |rnpects to most of habrtat occurrence with
endangered sucker specres

Recommended status  This specues has no specral status at present It should be consrdered a
sensitive species by the Forest Service, BLM, and other land managemenl and wildlife agencies.
There is sufficient recently-collected information, and recent’ survey work to demonstrate that
Federal and State (OFt) Irstmg as Endangered is eppropnate :

References: Frest & Johanhes (1995d); Delxls coIIections 1991 1995

Fluminicolan,sp, 30 ;. - . Casebeer pebblesnail -

Type locality: Wil be designatedé when the species ie'fonnaily described en_d nemed. :
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Description: See final report. Distinctive features of this species ‘are the small, blunt-topped .
subturbinate shell with nearly angulate periphery; gray body; and broadly flanged verge Formerly
(Frest & Johannes 1995d) referred to as Flumrnrcola n. sp 13

Ecology Found inone targe sprlng comp!ex wrth mrxed mud gravel (basalt) substrate Common _
bryophytes; Rorippa, ‘Mimulus,:in largely .open,-dry : Pinus: ponderosa. forest. This spectes is

evidently an obligate crenophile, mostly a perilithon grazer. Physella virgata is the: only other

mollusk seen thus far

Orlgmal drstnbutron Probabty W|despread on the E end of the Lost Rwer drarnage .

Current dlstnbutton Known thus far ]ust from a srngle srte prrvatety owned At least 6 other.
ad]acent srtes lack the speC|es Lo : :

Threats: Much of the. Lost Rlver valley is heavuly used for agnculture |nclud|ng grazing. Large
areas receive- nitrogen-: and ‘phosphorous-enriched . runcff -from - farming, --and .the - river..is
extensively integrated into the Upper Kiamath Project. Much is heavily affected by siltation, and is -
choked 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 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, ot otherwise altered, to the ‘point of not providing habitat for native mollusk species.-All
other springs.in the complex with this species , for example, are either: completely diverted or so
affected as to lack any mollusks. This spring is also heavily grazed; ‘but partly protected by fencing;
and survives in part because of its large size.: This species ‘is definitely decimmg, in terms of both
numbers and habitat area and condmon

Criteria for inciusion: Local endemic; heavy human |mpacts to most of habrtat

Recommended status: This species has no special status at present. t 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.

References: Frest & Johannes (1995d); Deixis collections, 1991-1985,

Fluminr’cola n. sp._ 31 S Lake of the Woods pabblesnail
Type Iocailty Wlll be destgnated when the spemes is formally descnbed and named

Desorlptlon. See ﬁnai report Dtstanctlve features of this spectes are the srnail blunt-tepped
subconicai shell; gray body; nammow, unpigmented verge; and smaf, open umbilicus. Formeriy
(Frest & Johannes 1995d) ciled as Flummrcola n. sp 14

Ecology: Found in small-large spring complexes .generaliy w:th mrxed mud-gravel (basalt or
pumice) substrate, Macrophyles .include common bryophytes, -Aorippa, Mimulus, less common
Myriophylium, Potamogeton filiformis, Rivulania and small Nostoc. Most sites are comparatively
open, in dry Pinus ponderosa forest. This species is often found in small numbers in springs with
other Fluminicola spp.; evidently an cbligate crenophile, mostly a perilithon grazer. :
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Original distribution: Probably W|despread on the:SW end of Upper Klamath Lake and in:
portions of the Lost River drainage. = - : :

Current distribution: Known from a few spring sites near the Lake of the Woods and in pan of the
Lost River drainage. Some ‘of the known sites are on State. of :Oregon or Klamath District: BLM
lands. At present, we reccgnize this species from atota! of :seventeen srtes (Table 3); there is
some possibility that it is composite, : : : e o

Threats: Much of the Lost 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 & 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, to the point of not providing habitat for. native mollusk
species. This specres is defmrtely decllmng, in terms of both -numbers : and habﬂat area and
condltlon : BRI RRRRERENS . :

Crlterla I’or lnclus:on Local endemrc heavy human lmpacis to most of habnat

Recommended status ThlS specnes has no spec:al status at present i should be conSIdered a.
sensitive species by the Forest Service, BLM, arnd other land management and wildiife agencies.
There is sufficient recently-collected information; and recent survey work to. demonstrale that
Federal and State (OR) listing as Endangered is appropriate. . : :

References: Frest & Johannes (1995d); Deixis colleciions, '1 991-1 995, o

' Helisoma (Carinifex) newberryi _ne_'n_rberryi_ (Lea, 1858) G_reat Be__s;in'_'_rams-hdrn' '

Type locality: Rising River, Hat Creek, Shasta Co., CA. Probable holotype USNM 120991;
probable paratype USNM 9256.

Description: The best description and illustrations are in Baker (1945); see also figures in Burch
(1989). Carinifex has ofien 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 (1989), noting 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 addilional subspecies. ‘This .(sub)genus needs :detailed
work; however, we would note that, at least as described by Baker (1945) there appear to be very
substantial anatomical differences between jacksonense and ponsonbyi, treated by Burch as a
form of newberryi newberryi. One form, Helisoma (Carinifex} minor (J. G. Cooper, 1870}, was
overlocked by Burch ((1989); this is likely a full species, as indicated by Tayfor (1981). Cited as’
Helisoma (Canmfex) newberryr newbenyr (Lea 1858) in. Frest & Johannes (1991b 1993b
1995a, d). : -

Ecology “Larger lakes ‘and slow nvers, including larger spring sources and spring-fed creeks
The snails characteristically burrow in soft mud and may be invisible even when abundant.”
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(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 sofl substrate; macrophytes ‘such : as :Chara,  Myriophyllum,: 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 pelophile species generally occurs just below the sediment surface and is a detritus
feeder. The ecology, need for continually well-oxygenated sofl substrate, ‘and detritus-feeding
habitat have long been known 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)

Original dlsmbutton Taylor & Smnh ( 981) and Taylor (1985) lllustrate a total of 14 hlstonc snes
for all forms of the species.; 1 in westem WY, 3 in southwestern OR; 1'in UT; 7 in northeastern CA;
and 2 in eastern CA. Many of these ‘are erther now known to be extinct or‘have ‘not .been
recollected recently. The specialized habitat guarantees that not many more sites 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}) and of the Great Bastn by R. Hershler and hIS
collaborators, including us, indicates that few sites survive. '

This species had an extensive dlstnbuhon in the, PI;o-PIelstocene and even Holocene
lakes in the Great Basm and Oregon Intenor Basnn see Taylor (1985) and Flgure 16 herem :

Current dlstrlbut:on "In California known from six local dralnages in which the spécies: survives
in probably only four... Sheepy Creek [SlSklyOU 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 Northem Spotted Owi. Suwwmg sites are in
Winema Natlonal Forest, Upper Klamath Lake National Wl!dlrfe Refuge ‘and in' Lassen National
Forest (e.g. Eagle Lake); others may be Jocated on BLM Iands in the vicinity of Fall River Mills, CA.
Other sites are known from tributaries to Upper Klamath Lake (thls survey) We currentiy reoognlze
eight snes |n this dralnage (T able 3) :

Threats: Spnngs in Upper Klamath Lake proper are badly affected by past dredgmg to facﬂnate
_log transport and by current severe nutrient enhancement and sedimentation. The species does
not occur in areas with dense beds of ‘such macrophytes as Mynophyllum and ‘Elodea, nor in
areas sublect to eutroprflcatlon or penOdlC hypox1c ep|sodes Many springs in the Great Basin and
_Oregon_Interior Basin are so heavily grazed as to completely extirpate or greatly reduce’ this
species. Others are connected to imgation canal systems; ‘resulting sedimentation and
eutroprflcat:on either ellmmales or greatly reduces this spec1es ‘Channeling for such systems, and:
for fog transport jong ago, has also much reduced habitat in the Upper Kiamath Lake area, even
when water quality remains excellent. Areas used for log transport or storage stili ‘have not
_regained populations of this species

Criteria for lncluslon Loca! endemic; occurrence on pUblIC lands; ‘ripanan assocuate very
spectalized and uncommon habnat past and currenl (hreats to habnat reductlon in rlumbers and
loss of histeric sites. : : : _

Recommended status: Currently has none. It should be considered a sensilive species by the
. Forest Service, BLM, and other land management and wildife agencies. There is sufficient

recently-collected information, and recent survey work, to demonstrate that thls taxon should be

Federal and State (OR and CA) Endangered, in our judgment. :
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References: Taylor (1981}; Taylor & Smith (.1 981); Tayler'(1.§85); #res_i & Johannes (1 991 b,
1993a, b; 1994a; 19954, b, d); Deixis collections, 1989-1895. - ... - . . . _

Lanx alta (Tryon, 1855) s __highc':'eplen:x _

Type locality:. Klamat_ﬁ Fi.'i.\rer (ne speei'fi_r::].oeelity). H:olpfype AN.SP"'21SGQa; '

Description: The best description and illustrations are those of Baker (1925). See -also
illustrations in Burch (1989). Distinctive shell features of this lancid are the relaiwe}y large, evenly
dark red shell and height about 2/3 of greatest shell length. Burch (1 989) recognizes subgenera
in. Lanx; but, . like Taylor (1981} we. see no reason at presenl for distinguishing Walkerola
Hannibal, 1912, which is based solely on the low shell. Cned under lhe same name |n Fresl &
Johannes (1995a d). : :

Ecology "Large rivers and ma;or tnbutanes on boulders or rock in current’ [Tayior (1981 p
157)]. Low to medium elevations; the species is an amniphile, penlithon feeder, and lithophile
found in areas with stable cobble-boulder substrate and excellent water quality. Like other lancids,
this species respires lhrough an unusual system unique for pulmonates; a heavily vascularized
mantle and enlarged hean .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 hypoma or ‘anoxia, and
generally o cold, - clear, . flowing . waters, especaalty ollgotrophlc slreams and areas wnh
considerable spring influence. ;

Orlglnal dlstrlbutlon "Dralnages of Umpqua and Klarnath nvers OR to South Fork of Tnnlty
River (tributary to Klamath River), California; Smith River, California® (Taylor, 1981, p. 157).
Counties are Josephlne Jackson, and Gumy on the Rogue River (including sites in  Siskiyou
National Forest: sites in Rogue River National Forest may be extlrpated) and Del Norte, Humboldt,
and Siskiyou cos. [CA], plus Klamath Co., OR (Klamath River). Oid sites were in Wiriema, Klarnath
Six Rivers, and Trinity National Forests. Some of these sites are known to survive, The spectes
also occurs in the Rogue National Wild and Scenic River. Relevant to this work are occurrences in
the upper part oi the Klamath Rwer below Llnk River and in the Williamson Rlver _

Current dlstnbutlon Recemiy 0 991 95) collecied alwe by us in the Klamath River in CA and
-Rogue River.in OR; now extinct in most of the Klamth River and parl of the Rogue River; slalus in
other rivers in its range unceriain. Umpqua specimens are better assrgned 16 Lanx subrotunda
-{g.v.), as in Burch (1989). Systematic position of popuiations in the Wiliamson River and in large
nasmodes,. collected by us from 1991-1995, is. not yel clear, although these bear some
resemblance to Lanx afta. See final report for discussion. We so far recognlze five srtes for this
species locally.

Threats: Much of the upper Klamath River is impounded; the species does not generally oceur in
such areas. Lanx altais also absent from areas downstream from waste waler returns, ie. below
as well as in John Boyle Reservoir, Wamm, slow, nutnent-ennched _or turbid water also Iack this
species, so thal much of the Klamath and Rogue rivers are now unsuilable habrtal

. Crltena for mclusnon Local endemic; occurrence on public. Iands riparian associate.

Recommended status: Currently has none, We recommended Itsllng of lhis spemes prewously
(Frest & Joharines, 1991b, 1993b, 1995a, d). Minimally, it shou[d be consrdered a sensmve
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species by the Forest Service, BLM, and other land management and wildlife agencies. Existing
evidence is sufficient that this species shouid be Federal and State (OFI and CA) Endangered

References: Taylor (1981); Burch (1989) Fresl &Johannes (1991b 1993b 1995a d) Dems'
collectlons 1991 1995 :

. Lanx kiamathensis Hannibal, 1912 . ..  scale lanx

Type locality: South end of Upper Klamath Lake, Klamath Falls, Klamath Co., OR. Types in CAS
collections.

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 (1 981) see no reason at present to do so.:Shell height vs.: width in:Lanx is
better regarded asa speC|es Ievel character. Cned tdenllcally in Frest & Johannes (1995a d)

Ecology: A lorm restncted to. large sprlng-fed lakes and streams and llmnocrene spnngs The 2
species, like all lancids, is an obligate perilithon-grazer-and lithophile, and occurs on cobbles -and-
boulders, generally in areas with current and always at sites .with oxygenated, - high-quality 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 kiamathensis
klamathensis. 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, flowrng waters, -
especially oligotrophic streams and areas with considerable spning influence. :

Lake-living species of Lanx appear to have been relatively widespread in.some of the OFl :
Interior Basin Pliocene-Pleistocene 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 mollusk species,
including thrs one, This appears to be the last survnnng lake specles o SRS

Orlgrnal dlstrlbuhon Upper Klamath Lake basin, Klarnath Co OFl and Srskryou Co., GA lrkely
including Lower.Klamath.Lake and Tule Lake as well as Upper Klamath Lake. Occurrence in Lake
of the Woods uncertain.

Current distribution: Survives at a few spring-buffered sites in the Upper Klamath Lake, area,
including the Link River and localities in Winema National Forest and Upper Klamath Lake National
Wildlife Refuge. The Tule Lake population (Tule Lake National Wildlile Refuge) may be extinct.
Other sites are possble in the same areas and:in Rogue :River National Forest. Population trends
in this species, :both in terms of sites and numbers, are cleady downward. Judging from survey
work thus far, significant range extensions or the location of large numbers of additional sites are
very unlikely. At present, we have noted 8 sites for this species (Table 3). .

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. Agency Lake
poputations 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
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 water quality. Most large springs and spring-fed pools are also hea\.rlly grazed currenlly, the
species does not seem able 1o tolerate such disturbance. . . .
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Criteria for inclusion: Local endemic; occurrence on public lands; riparian associate; extensive
human modification to rather spemallzed habltat ongo:ng threats

Recommended status: Currently has none. R should be cons:dered a sensrtlve .species by lhe :
Forest Service, BLM, and other iand management and wildlife agencies. Sufficient information of
recent vintage exists to establish that this species should be Federal and State (OR and CA)
Endangered.

References: Baker (1925); Taylor (1981) Burch (1989) Frest & Johannes (1993b, 1995a, d);
Deixis collections, 1991-1995.

Lyogyrus_ n. sp. < R _Klamath duskysnail -

Type Iocallty Undescnbed taxon none yet de5|gnated

Description: ThIS small (under 1.5 mm as adult) spemes has a Ilght yeilow mostly translucent
shell, small flat protoconch, and low conical spire of about 3 convex whorls. The shell surface is .
smaooth except for the initial whorls; the mantle is unplgmented “as’is the body, including snout,
tentacles, ‘and external ‘male ‘genitalia. The aperture is ‘rounded, :slightly :thickened on ‘the
columellar side, and has - asinuous : outline, - as: well as being slightly -prosacline. -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 ‘ncdose
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: c:led as Lyogyrus n. sp. 4
in Frest & Johannes (1 993b) and as above in Frest & Johannes (1 9953 d)

Ecoiogy lees ‘on underSIdes and S|des of boulders and cobbles ina Iarge lake, in.-areas wnh '
spring influence. Macrophytes are ‘generally. absent at ils sites; and the species appears-to be

photophobic. This species frequently occurs with other rare mollusk taxa, such as Lanx

klamathensis, Pyrgulopsis : archimedis, ‘Pyrgulopsis n.  sp.-1,“and Vorticifex - klamathensis
klamathensis. A perilithon grazer and lithophile, as are many of the western U.S. specnes in'this

genus. T

Orlglnal d!slr!bullon Upper Klarnalh Lake (both sides) lncludlng the Llnk Rwer Klamath Co
OR. = . .

Current distribution: Known to survive at about 3 sites (Table 3}, all somewhat sheltered from
eutropification by spring influx, on private land and in" Upper Klamath Lake Nationai Wildlife Refuge
and Winema National Forest: Other sites are possible in the same areas.: From our survey results :
thus far, farge numbers of additional sites are unlikely. - : '

Threats: Much of the lake habitat for this Upper: Klamath' Lake ' endemic is considerably
eutropified, has soft subsirate, 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 Jog transport and are now part of
irmigation 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 water 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
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eutropification,” urban, agricuttural, and industrial pollution,:-and .- habital medification . to
accommodate Endangered sucker species. Most sites are themselves remnants, with large areas
now lacking this specres due to an earlier cycle of habitat modrfrcatlon - -

Criteria for - inclusion: Local endemic; occurrence - on--public . lands; :riparian  associate.
Comprehensive survey of the Upper ‘Klamath drarnage is .now underway, to date there is little
reason to expect that many more site wrll be found et ' R

Recommended status: Currentiy has none, We have prevrousiy (Frest & Johannes (1993c)
recommended listing of this taxon. It 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.

References: Taylor (1985a); Frest & Johannes (1993b 19953, d) Deixis collections, 1990-
1995.

. Lyogyrusn.sp.4 - -.--nodose -duskysnail -

Type Iocalrty Flecently discovered taxon; none as yet.

Descnptlon Thrs dlmmulrve (less than 1 5 mm spire. herght) taxon has ayellow translucent shell
with about 3 convex whorls, alow conical spire, and promlnent nodes on the upper whorls. i
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). ..

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 - klamathensis, and
Vorticifex klamathensis ‘klamathensis. This lithophile species is a perilithon grazer and appears
also to be a limnophile, absent from the numerous Iarge sprlngs and spring pools around Upper:
Kilamath Lake : : : : S

Original distribution; Upper Kiamath Lake and major spnng tnbutarles Klamath Co. OFl

Current distribution: Known from five sites on Upper Klarnath Lake (T abie 3) one in Wlnema
Naticnal 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
resuhs lndlcale lhal flnds of Iarge numbers of additional sites are |mprobab|e . .

Threats Much of the lake habrtal for thls Upper Klamath Lake dralnage endemlc is con5|derably
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 draining directly into Upper Klamath Lake were modified for fog transport.and are
now part of irrigation projects; the species is absent from most areas so medified. 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 avord extirpating or further Ilmmng the mol]usk in order to
enhance sucker populatrons . . i :
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Criteria for inclusion: Local .endemic; occurrence on pubirc lands; riparian associate. Sufficient
recent survey work has been done to indicate that this specres is a very nammow endemlc in need
of protection, with most former habitat now lacking the species. : SRR

Recommended status:-Has none.at present. We have previously .(Frest & Johannes (1883b,
1895a) recommended listing of this taxon. The species should be listed as Endangered federally
and by the State of OR. Sites are threatened by eutropification, urban and industrial pollution, and
habitat modrflcatlon o accommodate Endangered sucker specles

References Frest &Johannes (1993b 1995a d) Delxls collectrons 1992 1995.

‘Lyogyrusn.sp.5 " 'mare's egg duskysnail

Type locality: Recently discovered, undescribed axon; none yet designated.

Descrlptlon This taxon was cited as Lyogyrus n. sp. 6 in Frest & Johannes (1993b) and as herein
in Frest & Johannes (1995a, d). The smal size, low but attenuate sprre and dark martle are
distinctive.

Ecology: Occurs on undersides of cobbles and boulders and of very 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 Concern, such as Lanx klamathensis, Helisoma
(Carinifex) newberryi, and Flumrnrcola spp A crenophlle Irlhophlle and perllrthon feeder,
perhaps photophabic as well. : : o

Onglnal dlstrlbl.mon Upper Klamath Lake and vrcrnrty K!amath Co OR

Current dlstrlbutlon So far found at elght snes only (T able 3) onhe on pnvate land |nter1|ngered
with units of Winema National Forest and Upper: Klamath Lake National 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 Wildiife Refuge. From early
results, it is evident that substantial range extension or increment of currently knownlive sites are
very unlikely.

We are reviewing occurrences of this species, which may be composite. . The Sprague
River specimens are especlally prob!ematlc

Threats: Much of the past or potentral iake habrlat for thrs Upper Klarnath Lake dralnage endem:c
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 irrigation projects; the specdies is absent from most areas so modified. Even in the best
remaining spnng pools, spring-influenced lake areas, and spring-fed creeks, the species-seems
to'be confined to limited portions with the best water quality. Most large-springs and spring-fed
pools ‘are ‘also heavrly grazed currently the specres does. not seem. able to tolerate::such
dlsturbance : S - :

Crlterla for lnciuswn Local endemzc occurrence on publrc Iands npanan assomate
modrflcatlon and loss of most habnat threals to rest of habrlat :

Recommended status At present has no specral status. We have prevrous!y (Frest & Johannes
(1993b, 1995a) recommended listing of this taxon. Should be a federal and State of OR
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Endangered species. Upper Klamath Lake is badly eutropified, and this species seems fo occur
only in relatively unpolluted areas with strong, permanent. spring ‘influence. These are also
commonly sucker spawning sites, hence subject to modification to enhance habitat for three
listed Upper Klamalh Lake fish species

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

Pyrgulopsis archimedis Berry, 1947  Archimedes pyrg

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

Description: For comprehensive description and iflustration of both shell and soft pan
morphology see Hershler (1994). There are only two strongly carinate western North American
Pyrgulopsis species:this ‘and the - genotype, Pyrgu.’aps;s nevadensis. Thns species is more
strongly carinate; larger; and has a less attenuate spire.

This species was first reported from Upper Klamath Lake some time before its description
'(Henderson 1924, 1929, 1936b; Hanna,:1930; Clench, 1940). Berny.(1947) was the first to
recognize its distinctness, which has since been conclusively demonstrated (Hershler, 1994)
Limnophile ‘Pyrgulopsis species are unusual, although more common.in the Interior Basin (OR)
‘Pliocene-Pleistocene pluvial lakes. This species was cited identically i in Frest & Johannes [ 993b
19953, d). :

‘Ecology: Large-lake hydrobnd now surviving only .in areas with spring influence to counter

_ eutropification and subsequent ‘periodic fow DO,. This taxon prefers areas with gravel-boulder
{basalt and pumice) substrate and few macrophytes. 1t occurs with several. other Species of
Special Concern, namely Lanx .kiamathensis, ‘Fyrgulopsis .n. sp.. 1, Pisidium ultramantanum
“Lyogyrus n. sp. 4,~Fluminicola n. sp. :1,-and- Vorticifex k]amalhens:s kiamathensis. s a
penlnhon feeder generaily grazmg on Iower and lateral 5|des of larger stones, and a Irthophlle

Original d:strlbut;on Upper Kiarnath Lake and Tule Lake Klamath Co OH and Sasklyou Co
CA; likely occurred also in Lower Klamath Lake as well. The related (and now Ilkely ex11nct)
'genotype Pyrgulopsrs nevadensts occurred in Walker and Pyramid Lakes, NV. .

Current distribution: Known now from six spring lnfluenced srtes in Upper Klarnath Lake,
Kiamath Co., OR (Table 3). Two sites are in Winema National Forest. Sites in Upper Kiamath Lake
National Wi|d|ife_ Refuge (W. side of Upper Klamath Lake) are probabie, 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 ive. srtes are both very
unlikely, as indicated by our results to date. : _ .

Threats: Much of the lake habitat for this Upper Klamath Lake endemic is considerably
‘eutropified, has sofl 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 pant of
imrigation projects; the: species is absent from most areas so modified, as spring |nﬂuence no
*longer compensates for the lake’s general condition. Even.in the best remammg 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 eutrop1f|calion urban, agricultural, and
industrial poliution, and habitat medification to accommodate E_ndangered 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 that many more sites will be found, judging from survey results thus
far. R SRR e

Recommended status: Currently has none. It should be considered a sensitive species by the
Forest Service, BLM, and other land management and wildiife agencies. Should be Federal and
State (OR) Endangered, as also recommended by Frest & Johannes (1993b, 1995a). 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: Bemy (1947); Hershler (1994); Frest & Johannes (1993b, 1995a, d); Deixis
collections, 1992-1995. .

Pyrgulopsisn.sp.1 -~ Klamath Lake springsnail
Type Io_dali__ty:'_New species, none designated at 'preser.ﬂ.. R

'Desci’iption: T_I‘iis species was cited as Pyrgulopsis n. sp. 1 in Frest &_thann_es (1 993b, 19953,
d). It is similar 10 the crenophile’ Pyrgulopsis ‘intermedia, but has dark tentacles and darker body
pigmentation and blunt upper whorls. ' ;

Ecology: _Fouhd on t::obb!es and boulders in spring-influenced areas of a large lake.. It occurs with

_several other Spécies of Special Concem, namely Lanx kiamathensis, Pyrgulopsis archimedis,

Pisidium_ultramontanum, ‘Lyogyrus‘n. sp. 4, and Vorticifex klamathensis - klamathensis, and
Vorticifex effusus dalli. Pimarily a lithophile and perilithon feeder. : '

. 'Lake-dwefling (limnophile) Pyrgulopsis ‘species are now somewhat unusual, .though
apparently widespread in the CR, 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 (1981). Frennt g i

Original distribution: Upper Klamath Lake, Klamath Co., OR. .This sheciéé-s'e_'éms to be an U.'p'per
Klamath Lake endemic, with different ecology and morphology than the closely related
Pyrgulopsis imermedia and anoiher'_qndescﬁbed spring and stream form fromNE CA. -

Current distribution: Known to survive at two sites, both on the east side of the lake (Table 3;
‘Appendices A, B). One site is in Winema National Forest. Other sites are possible .in the vicinity.
However, it is unlikely that the range or total number.of sites will be expanded greatly in the future,
given recent (1990-1994) work in the Upper Klamath Basin, NE CA, and Interior Basin of OR by us
and by R. Hershler etal.

‘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
_irrigation projects; the species is absent from most areas so modified. Even in the 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,
agricultural, and industrial poliution, and habitat modification to accommodate Endangered sucker
species. Most sites are themselves remnants, with large areas now lacking this species due to an
eatlier cycle of habitat modification.
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Criteria for. inclusion:: Local -endemic; occurrence on public lands; rip_arian' 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. l 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, as noted also.by Frest & Johannes (1995a). 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 specres and hence
may be modified as part of recovery actions for the fish. sy : i

References: Frest & Johannes (1995a, d); Deixis collections, 1991-1 9_95.

Pyrgulopsis n, sp. 2 Blg Sprlng springsnail = LDST RWNER  SP2NGSNAILL
S EEEEERS (Fest chanq cd name (K #2391 rw&k)

Type Iocality None fo be des:gnaied when spemes is descnbed

Description: Thrs species is a member of the mtermedra group, iyplfled by havmg penes WIth
penial, terminal, and ventral glands only (Hershler, 1994). Details of penial morphology, shell size
and shape,and female internal anatomy distinguish the species. This is. perhaps Ihe smallesi_-
member yet dlscovered Crted |dem|cally in Frest &Johannes (1995a -d).: .

Ecology Found ina Iarge cold spnng complex wﬂh abundant Rorrppa some Mrmulus ai srdes :
Chara in degp -areas; :other macrophyles .in impacted areas:on :Lost . River side of .complex
Ceratophyilum, 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 to be -a defritivore,,
Common associates at one - site -include . Flumfmcola n, sp 8 [Losl River pebblesnall ‘q.v.],

Vomc:rfex sp., and Physella gyrma = o : - .

Onginal dlstrlbutlon Probably once common in the Lost Fhver dralnage So lar lhlS specues 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 recenliy in some. detail (Frest &
Johannes, 1993a, 1994a, ¢, 1995a, d; Hershler, 1992;-1995),.. . : :

Current distribution: Known from a single large spring complex ftributary to the Lost River,
Klamath Co., OR, and possibly from ancther, nearby spnng complex (Table 3; Appendices A, B).
From our survey resulis thus far, it is unlikely that the geographic range of this taxon will be greatly
expanded by future work, nor that large numbers of addrtlonal sites will be found. Siies -on
Klamath Dlstnct BLM Iands are possble ST - :

Threats: Much of the Lost Rlver receives nitrogen- -and. phosphorous-enriched .runoff from
faming, and the river is extensively integrated into the Upper Klamath Reclamation Project. Much
is heavily affected by siltation, and is choked with macrophyte beds. Large secticns show periodic
or seasonal hypoxia or anoxia and are turbid during much of the year. Flow is now very sfow and
reduced in volume seasonally in much.of the system.. Sections atfected 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 diveried, capped, or otherwise altered, to the point of not providing
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habitat for native mollusk species. Groundwater recharge for some springs is also nutrient-
enriched, ‘presumably from famm runoff. This: spemes is: defmltely declmlng, in terms of both.
numbers and habitat area and condition. o

Criteria for inclusion: Local endem|c drashc declme in habltat condmon and area; p055|ble
occurrence on publlc Iands : S :

Flecommended status: Thls spec:es has no speclai status at presem It should be con5|dered a
sensitive species by the Forest Service, BLM,.and other. land management and wildiife 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 1axon, as recommended earlier by
Frest & Johannes (1 9953)

References: Frest & Johannes (1 995a d) Dems collectlons 1994 1995

Vorticifex effusus dalli (Baker, 1945) Dall rams-horn

Type locality: Klamath Falls, K!amath Co OR [presumabiy. head of Link Rrverj hololype USNM
219747 paratypes USNM 21 9747 '

Descrlphon ThIS is a large form for the genus wnh few whoris a rapldly expandlng, thln
yellowish shell, flat spire, :prominent regular periostracal fringes; -and varices :beneath- each
periostracal fringe. For illustrations of sheli and anatomy, see Baker (1945). Vorticifex effusa
costata (Hemphlll 1890} has periodic periostracal fringes; but these are minor;: there are no
varices; no “pure” populations ‘are known to occur, and the fealure is varable, suggesting that
synonymy with Vorticifex effusus (s. s.} is 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). RPN IE

Note that Turgeon et al. {1988) use Vorticifex effusus for the nominate form, wh1|e Burch
{1989) uses Vorticifex effusa. Presumably, the former represents a correction 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, & ieast in par, for the
moment there appears to be no conflict, ie. competing recent genera’ with different :anatomies
but vicarious shell morphology. it thus seems reasonable to place al forms in Vorticifex, as Burch
did. :

Ecology: ‘A lithophile and perilithon feeder, found mostly on larger cobbles and boulders, in
areas with some cumrent, in a large, spring-fed lake. Macrophytes may be present at sites, but the
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
Concemn, namely Lanx -klamathensis,  Pyrgulopsis n. sp. 1, Pyrgulopsis archimedis, Pisidium
uktramontanum, Fluminicola n. sp. 1, Vorticifex klamathensis klamathensis, and Lyogyrus n. sp.

Original distribution: Upper Klamath Lake drainage; certainly Upper Klamath Lake hsell, and
possibly Lower Klamath Lake and _Tu!e Lake, Klamath Co., OR, and Siskiyou and Modoc cos., CA.
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Current distribution: Survives at a very few sites in Upper Klamath Lake, Klamath Co., OR. At
present, we can confirm only four-(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 remnants
as sumps for imrigation runoff. Existing sites may be in Winema National Forest or other public
lands. Sites in Upper Klamath Lake National Wildiife 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 exlenSIon or mcrement of currentiy known Ilve sites are both very unhkely

Threats: Much of the lake habitat for thls Upper Klamath Lake endemlc is consnderably
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
imigation projects; the speciesis absent from most areas so modified, as spring mfluence 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 iake, 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 modification to
accommodate Endangered ‘sucker species.: The -Link: River site. in: Klamath Falls is sub]ect to
development and urbamzatlon pressures in ns own righ’(

Criteria for mclusnon Local endemlc occurrence on publzc !ands riparian associate.
Comprehensive survey of the Upper Klamath drainage ls now underway, to date there is little
reason to expecl that many more snes wn!! be found : o

:Hecommended status: Currently has none." ﬂ should be con5|dered a sensmve spemes by lhe
Forest Service, BLM, and other land management and wildiife agencies, .Should .be Federal and
State (OR) Endangered, as also suggested by Frest & Johannes (1995a). The species lives only
in the limited areas of the lake not completely affected by eulropification, as they have
considerable spring infiux and/or flow. These sites are spawning areas for three Endangered
‘sucker species and hence may be modified as part of recovery actions for the fish.

References: Baker (1945); Frest & Johannes (1995a, d); Deixis collections, 1991-1995.

Verticifex effusus diagonalis (Henderson, 19289) lined rams-horn

Type locality: Crater Lake, ‘Crater Lake National Park, Upper Klamath Lake drainage, -Kiamath
Co., OR; holotype UCM 15940a palatypes UCM 15940; oiher paratypes in U] (Baker Collect[on
3926) .

Descrlptlon For ongmal descnptlon and lllustrauons see. Henderson (1929); see also Baker
{1945). This subspecies is large and thin-shelled; the diagonal raised lines of the shell are seen
occasionally on individuals of other subspecles but are not universal as here. Crted under the
same name | in Frest & Johannes (1995a d) : : :

_ Ecology This form lives in spring-fed iakes and limnocrenes, as weil as exceptlonally Iarge spring-
~ fed ‘creeks. Spring influence; very cold, clear, ‘oligotrophic water; and fair depth are among the
common factors; this species is effectively bolh a crenophile and limnophile. Macrophytes and
“epiphytic algae are sparse, with Veronica and rather scattered Horippa the most frequent. Limy
substrate is common, often muddy, but ranging to gravel and cobbles; the snalils are restncted to
hard substrate. Most sites have abundant large woody debris,
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Original - distribution: Crater Lake and adjoining parts:of the.Upper Klamath Lake. drainage,
Klamath Co., OR.; may have. occurred in ‘suitable habrtat in other lakes. and streams m the same
dralnage e.g. LOWer Klamalh Lake and Tule Lake S - iy

Cutrent distribution: Known from a few srles in Crater Lake [Crater Lake Nalronal Park] and
Upper Klamath Lake and #ts major tributaries  (including one site in Winema National . Forest and
one in an Oregon State Park). With first-year survey.results in, it.is clear that, substantral range
extension or increment of cumrently known Ilve snes are both very unlikely. We recognize five sites
to date (T able 3) - : :

Threats: Much 'of the lake habrtat Ior lhas Upper Klamath Lake drarnage endemlc is consrderably
eutropmed has soft substrate, or'both; the species-is absent from such areas. Most of the large
springs and spring-fed creeks peripheral to Upper Kiamath Lake were modified for log transport
and are now part of irrigation projects; the species is absent from mos! areas so modmed Others
have been capped for water supply or are heavily grazed. No Upper Klamath Lake sites are known
to survive. Remaining siles ‘are threatened by eutropification, urban, agncultural and mdustnal
pollution, and habitat modification to aocommodate Endangered sucker specres :

Criteria for lncluswn Fllpanan assoclate Ioca! endemrc occurrence on pub[rc Iands npanan
assocrate : . - : . : .

Hecommended status Currentiy, this subspeC|es has no specrai status It m|n|mally 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 1o demonstrate that this taxon should be Federal and State (OR)
Endangered as noted also by Frest & Johannes (1 995a) : e

References: Henderson"(1 929); Baker (1945);Frest & Johannee (1995a, d); Deb(_is.c_:ollect.i.ons,
1991-1995.

Vorticifex klamathensis klamathensis (Baker, 1945) Kiamath rams-horn

Type locality: Apparently head of Link River, Klamath Falls, Upper Klamath Lake, Klamath Co.,
OFl (Baker 1945) holotype USNM 406024, paratypes USNM 406024, 219748,

Descrrptlon A large forrn wrth few whods asha!low rapldly expandrng, neariy flat sprre reddrsh
thin shell, and no periostracal fringes or varices. For original description and illustrations of
- anatomy and shell, see Baker (1945). See also Frest & Johannes (1995b; discussion of Vorticifex
“n.sp.1) Crled underthe same name in Frest & Johannes (1993b, 1995a, d) S

Ecology: lees on cobbies and bou!ders in ﬂowmg water in a spnng |nf|uenced streams and a
large remnant pluvial lake. It oceurs wrlh 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. ‘Macrophytes
:may be present at sites; but the 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 niot been coliected from the springs themselves.

46

Ex. 279-US-407
Page 54 of 236



Origina!_diétribution: Upper Klamath Lake drainage; certainly Upper Klamath Lake itself, and
possibly Lower Klamath Lake and Tule Lake, Klamath Co., OR, and Siskiyou and Modoc cos., CA.

Current distribution: Survives at a very few sites (currently seven confirmed sites: Table 3) in
Upper Klamath Lake, Klamath Co., OR. 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 remnants
as sumps for imigation runoff. Existing sites may be in Winema National Forest or other pubiic
lands. Sites in Upper Klamath 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 . resuits make clear,
substantial range extension oriincrement of currently known live sites are both very unlikely.

Threats: ‘Much of the lake habitat for. this:Upper. Klamath Lake endemic is considerably
autropified, 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
irrigation 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 to be
confined to limited areas with the best water quality. Remaining sites are threatened by
eutropification, urban, " agricultural, ‘and industrial - poilution, . and - habitat - :modification.to
accommodalte Endangered sucker species. The Link River site in Klamath Falls is subject to
_development and urbanization pressures in its own right.... oo : > :

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

Recommended status: Currently has none. It 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, to repeat the recommendations of Frest & Johannes (1993b,::1995a}.
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 recovery actions for the fish.

References: Baker (1945); Frest & Johannes (1993b, 1995a, d); Deixis collections, 1991-1895.

Vorticifex klamathensis sinitsini (Baker, 1945) Sinitsin rams-hom

Type locality: Barclay Springs, Hagelstein Park, Upper Klamath Lake, Klamath Co., OR.
Holotype USNM 531029; paratypes USNM 531029, topotypes USNM 531064,

Description: For original description, anatomy, and illustrations, see Baker (1945). This
subspecies is smaller, has a thicker and more globose shell, and a higher spire than the nominate
form. Cited under the same name in Frest & Johannes (1993b, 19954, d).

Ecology: A crenophile, living in large cold springs with coarse substrate. Macrophyles present
commonly may inciude abundant Rorippa and common Mimulus and Veronica. Water depth
ranges from a few inches to 2 feet, flow is moderately rapid. Associated mollusks include
Fiuminicola sp. and Lanx kiamathensis. This taxon is a lithophile and perilithon grazer.
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Original distribution: Known at present only from a single :site; and possibly from two others
(Table 3), as above (in only one spring complex). Likely to.occur in-other springs in the same
region, although large numbers of new sites are precluded by recent surveys.

Current c__:li#_tributipn: Sée"above, ‘As indicated by first-year sun}ey resulls, 'suli_sl-a_nﬁal' range
extension or increment of currently known live sites are both very unlikely.: - " :

Threats: Most of the large springs peripheral to Upper Kiamath. Lake were ‘modified for log
transport and are now part of imgation 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 1o be confined to limited areas with the best water quality. The single definite remaining
site is threatened by eutropification, urban, agricuttural, and .industrial pollution, -and - habitat

modification to accommodate Endangered sucker speciés.

Criteria for inclusion: Local ehdemic; probable occurrence on adjoining public lands (Winema
National Forest, Upper Klamath Lake National Wildlife :Refuge); riparian associate. The spring is

being modified currently to enhance listed fish species' spawning habitat. ... .. ... ..

Recommended siatus: This taxon has no special. stalus at present; ‘but was recently made a
ROD species (ROD, 1994). 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
wildlite agencies. Sufficient recent survey work has been done to show that it should probably be
considered Endangered both by the federal govemment and by OR, as also stated by Frest &

Johannes (1993b, 1995a).

‘References: Baker (1945); Frest & Johar_lh_es (1 993b o] 99_5.":1,_ d.);' F!OiD (i 9_94)& Deixis 'c'o:liec'liohs,.
1991-1995." S T P ST
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FRESHWATER BIVALVES

" Anodonta californiensis Lea, 1852 ' California floater

Type locality: "Rio Colorado," actually a former distributary of the river, ‘approximately New River,
imperial County, California. " (Taylor, 1981, p. 142). Sohienl o e S
Description: For best description and illustrations, sée Burch (1973, 1875b). This form does not
closely resemble other described westem anodontids, except for.-'Anodonta wahlametensis
[g.v.]. That species has a much more conspicuous wing and different beak ‘sculpture, This
species has been confused in the literature ‘with Anodonta ‘nultalljana nuttalfiana-and with
Anodonta nuttalliana idahoensis. The best treatment js that of Taylor (1977, unpub.; 1981), who
regards Anodonta nuMalliana nuttalliana as a synonym of Anodonta wahlametensisand
Anodonta nuttalliana idahoensis as a synonym of Anodonta californiensis. t should be noted
that the lectotype of Anodonta nultalliana’ idahoensis was'fixed by Johnson & Baker (1973),
according to ICZN (1985), Artticle 74 b, c; and treatment of type material by Coan & Roth (1987, p.
324) is thus incorrect. As noted by Taylor (1981), ‘there is ‘some chance that -Anodonta
californiensis 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
whole group is already known to have been much reduced in range and abundance. This species
was cited also in Frest & Johannes (1991b, 1993b, 1995a, d). '

Ecology: “Lakes and slow rivers" (Taylor, 1981, p. 142), generally on soft substrates (mud-sand),
in fairly 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 determines the distribution of this species.

Original distribution: Lower Willamette and lower Columbia rivers in OR and WA from The Dalles
to 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.

Current distribution: Taylor (1981) reports that this species is probably eradicated over much of
ilts original 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 possible specimens coliected by USFWS near The Dalles,
1990. Apparently extinct in the upper Sacramento River. Also survives in the Okanogan River,
Chelan Co., WA, Parts of Roosevelt Lake, Fenry Co., WA (pers. comm., T. Burke, 1994), and
Curlew Lake, Fenmy 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
sites surveyed by Frest & Neitzel (in press a, b; see also Neitze! & 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 circumscribed, but may be the best extant (Frest, 1992).
Locally, we can confirm only a single site as yet (Table 3).
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Threats: Extensive 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 pollution;
but not heavy nutrient enhancement or similar problems.

Much of the middle Snake River in ID is rapidly becoming eutropified, due to agricullural
runoff, trout 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 ldaho. Fine sediment
infiux, generally from the same causes, is also a major problem. A recent (1994) landslide
impacted some of the historic sites. Introduction of exotic moliusk species (Bowler, 1990} may
also be a factor in the species’ decline. Springs in this area have been impacted by ground water
pollution from agricultural and dairy operations; diverled into imigation systems; capped and
diverted for stock, domestic, industrial, and plsclcullural water supply; heavnly grazed and dried
due to groundwater drawdown. -

: In the lower Columbia River reglon threats mclude |mpoundments contlnued slttahon and
other .impacts <on .the. few . remaining - sites .- with habrlai characteristics approxurnatlng pre-
impoundment conditions -on ‘the: lower Columbia, Harbor and channel “improvements” 'in the
vicinity of Portland; The Dalies, and John Day Dam; nutrient enrichment of the lower Columbia due
to agricultural run off, The Lower Granite Reservoir, WA population noted by Frest & Johannes
(1992b) appears 1o have been extirpated by the 1992 drawdown Dechnes in. numbers and/or
distribution of the fish host(s) may also be involved. :

-~ This taxon is dechnlng, in terms of area occup:ed and number of sites and lndNIduaIS

Crlteria for mciusmn Current 02 Federai candldate occurrence on publlc tands affecled by
federal projects; current and ongoing threats. . L . . :

Recommended status: Currently this species is a C2 candidate (USFWS, 1994a). R minimally
should be- considered a sensitive species by the Forest. Service,. BLM, and other land
management and wildlife agencies, Sufficient recent survey work has been done.to demonstrate
that this species should be F.ederai and Stale (OH ID, WA, AZ, UT, WY, and-CA) Threatened. '

Fleferences Burch (1973 1975b) Taylor (1981) Frest (1992) Frest & Johannes 1892b;

19934, 1993b, 1995a, d; Nenzel & Frest (1 993); Frest & Neitzel (m press a, b) Deixis collections,
1988-1995. ‘
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Anodonia wahlamelensis Lea, 1838 Willamette floater

Type locality: Near the mouth of the Willamette River, Multnomah Co., OR.

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 alale and has
very different beak sculpture. 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 experience. See discussion of Anodonta californiensis, above for
further information. Also cited in Frest & Johannes (1993b) underthe same name. -

Ecology: "Lakes and slow rivers” (Taylor, 1981, p. 142), generally on soft substrates (mud-sand)

but alsc on grave!, in fairly large streams and lakes only, inrefatively slow current. A low elevation’
filter-feeding species. This spectes is both an amniphile and a limnophile. The -host fish for the
glochidial stage of this species is- (are?) unknown; note that the fate of the fish larval host(s) also
Etmns and detennmes the dlstnbutlon of thls spemes

Ongmal dlstnbutton Lower Wlllamette Hwer and Iower Columbla Hwer in OR and WA from The .
Dalles to the ‘mouth. - In larger slow streams of northern: CA as far south as the -northern.San
Joaquin Valley. The former range includes.:Wahkialum, Cowlitz, - Clark - Skamania, and . Klickitat
cos., WA; Clatsop, Columbia, Multnomah, Clackamas, Marion, Hood River, and Wasco cos., OR;
and Siskiyou, Shasta, Lassen, Modoc, Tehama, Glenn, Butte, Yuba, Suiter, Yolo, and
Sacramento -cos.,” CA. Slgnmcance of .this blmodal dlstnbutlon pattern is dlscussed in Tay!or
{1985) and herein R :

Current distribution: Taylor (1981} reporis that this species is probably eradicated over much of
its original range. We have not found living specimens in the Willamette and lower 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, 1995a, b). The dower.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 Iocally in deep
poals with oxygenated substrate; we have no deflnﬂe snes here as yet. . SR

Threats: Extensive diversion of CA rivers for lmgatlon hydroelectnc and water suppIy prolects
has much reduced the CA range of this species. /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 Porlland, The Dalles, and John Day Dam; nutrient
enrichment of the lower  Columbia: due :to- agricuttural -runoff... Decline “in numbers and/or
distribution of the glochidial host(s) could also be a factor. This taxon is decllmng, in terms .of ‘area
occupted and number of sites and mdmduals o . :

Crlterla for Inclusmn Local endemtc posmble occurrence on pubhc Iands constderable
reduction in-range and loss of histonc sites; effects of federal projects on habrtat contlnued and
ongomg threats : . _ _

Recommended status At present, this species has no special status It mtnlmally should be
considered a sensitive species by the Forest Service, BLM, :and other land management and
wildlife agencies. Sufficient 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, 1995a, b, c). _ _

51

Ex. 279-US-407
Page 59 of 236



References: Burch (1973 1975b); Taylor (1981) Frest&Johannes (1991b 1993b 19954, b, ¢,
d}; Deixis collections, 1988 1995

: Pisr'dium (Cyclocalyx) ultra_._mantanum Prime, 1365_- L -.montane peaclam__ :

Type locality: "Canoe Creek (now Hat Creek) probabiy al Fllsung Fllver Shasla Coumy,
Calrfomla" (Taylor 1981 p. 146)

Descriptron See Burch (1972 1975a) for descnphon and |iluslrataons No olher Norlh Amencan
sphaeniid closely resembles thls taxon Crled under lhe same.name in Fres‘l & Johannes (1993b
1995a). - HETIRE s e 50 ' :

Ecology: Generally found on sand-gravel substrale in spnng-lnfluenced 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,
Pyrgulopsis archimedis, Fluminicola n. sp 1, and L yogyrus spp. Thrs specres |s effectrvely bolh a
crenophlle and !|mnoph|Ie ' : _ _ : .

Original dlstrrbutlon Pertphery of tha Greal Basm in OFl to Klamalh Flwer and Pn Fllver OR-CA
as well as some of the larger lakes (Upper Klamath Lake, Tule Lake, Eagle Lake, possibly Lower
Klamalh Lake) Klamalh Co OR and Srsklyou Lassen and Modoc cos., CA

Current dlstnbunon Some populat:ons are exunct 1ncludrng those in the. Tule Lake and Lower
Klamath Lake areas. Known to survive in the Upper Kiamath Lake area (including sites in Winema
National Forest and Upper Klamath National Wildlife: Refuge), ‘the middle : Pit- River (Frest.&
Johannes, 1993b, 1994a, 1995a, b), and at Eagle Lake.(Lassen National Forest). Sites may exist
in Shasta ‘National Forest also, although old sites there appear to be exllnct The specles is
definnely declining in number. of sites, range, and numbers; ' :
- We can confirm survival of this species at five sites in the Upper Klamath Lake. dralnage
mcludrng one on the west side (Table 3). Sumprisingly, we have not found it as yet in ‘more than
one of the Earge nasmodes tnbutary to the Lake proper

Threats Best remaining popu!atlons are in the Upper Klamalh Lake area;’ Much of the Iake habrtat
for this Upper Klamath Lake endemic is considerably eutropified, has sofl substrate, or both; the
species is absent from such areas: Most of the large springs peripheral.to Upper Klamath Lake
were moditied for log transport and ‘are-now part of iirrigation 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 ta 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. The Link River
site in Kiamath 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 (limnocrenes). Overpumping of ground water; grazing:
diversion and capping of springs for stock, industrial, and domestrc water supply, and geothermal
development are problems for these populahons :

Criteria for mclusron. Local endemzc federal listing candrdate occurrence on publlc Iands
riparian associate. :
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Recommended status: Currently a C2 candidate (USFWS, 1994a). Otherwise,: has ‘no special
prolected status; minimally, the Forest Service, BLM, and other appropriate land and wildlife
agencies should consider this a sensilive species. } should be considered Endangered in CA,
OR, and federa!ly, as stated prewously (Frest&Johannes 1993b 1995a, b) -

References: Taylor {1981, 1985) Frest & Johannes (1993b 1994, 1995a b d) Dems
collections, 1991-95. . w .

Pisidium (C.) n.sp.1 7= :Modoc peaclam

Type locality: None designated as yet; undescribed taxon.

Description: None available at present. The only literature reference is Taylor & Brlght (1 987)
“Modoc Plateau Pisidiun’.

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

Original distribution: Upper Klamath Lake drainage in OR to .Klama'th. River and mid.d'le-upper.'Pit
River, CR-CA, Klamath Co.,.OR and Siskiyou, .Shasta, and Modoc .cos., CA. The fossil record
extends across soulhem OR (OR Intenor Basins) to SE ID (T aylor & Bnghl 1987 frg 6) '

Cl.lrrent dlstrlbutlon There are six h:stonc populatlons moslly on the. Modoc Plateau (Taylor &
Bright, 1987, fig. 6). Some p0pulatlons are extinct, .including some or all of those in the Klamath.
River and Pit River. Known to survive in the Upper Klamath Lake area {possibly including sites in
Winema National Forest and Upper Klamath National Wildlife Refuge) and possibly in the middle or
upper Pit River. The species is definitely declining in number of sites, range, and numbers. "

. We can at_ present confirm survrval of two_Upper Klamath Lake dralnage populatlons
(Table 3). - N . . o .

Threats: Best remaining populations may be 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. Most of the large springs peripheral to Upper Klamath
Lake were modified for log transport and are now part of irrigation projects; the species is absent
from most areas so modified, as spring infiuence no longer compensates for the .lake's general
condition. Even in the lake areas adjacent to best remaining spring pools and spnng-ied creeks
feeding into the lake, the species seems to be, conlfined to limited areas with the best water
quality. Ftemainlng sites are threatened by eutropification, urban, agricuttural, and industrial
pollut:on and habitat modification to accommodate Endangered sucker specres The Link River
site in Klamath Falls is subject to development and urbanization pressures in its own right. Klamath
River and some or all Pit River sites may now be extinct, due to |mpoundmenl and water pollution.
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, if
any remain, ahadl b Live i ne _
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Criteria for inclusion: Local endemic; occumence on publrc Iands contlnued threats to very
specralrzed habltat . ey

Recommended status: Currentry this undescnbed form has no status Mrnrrnalty it should be
considered sensitive by the Forest Service, BLM, and other.appropriate federal and state wr_ldl_lfe
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) to establish
that this taxon should be considered Endangered in CA, OR, and federally. We made the same
recommendation in Frest & Johannes (1993b, 1995a, d).

References: Taylor & Bright (1987); Deixis collections, 1991-1995.. .
LAND SNAILS

' -Monadenia (Monadenia) n. sp. 1 Modoc Rim sideband

Type Iooality- None designated as yet; undescn‘bed t'axon _

Descrlptlon This oomparatrvely small Monadenia species has a she!l shape much like lhat ol
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 umbilicus (proportionately much wider). The upper surface is
generally a ditty yellow, with coarse and imegular radial growth fines and spotty sprral stnalron
Bandrng is well deveIOped lhe base and penpherai band are dark brown

Ecology: Reslncted o large-scale dry and open vesicular basah taluses at Iower elevations.
Commonly, taluses with this species 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 Ceftus. Surrounding plant community is sage scrub. Few other land snails
Co-0CCur. A xerophile specres

Orlglnal dlstrlbutlon Probably once common on bolh srdes of Upper Klarnath Lake (Pllsbry,
1939).

Current dlstrrbut'lon A 'few colonres at the SE end of Upper Klamath Lake, Klamath Co., OR,
mcludrng sites on Winema National Forest lands. We have been unable thus far to locate surviving
colonies on the west side of Upper Kiamath Lake, although old museum ‘records exist. The
species appears o be declining in areas occupied and numbers, due to a combmatron of human
modrfrcat:on of habrlal and extended dry perrods in its area of occurrence :

Threats: Talus mining and quarrying in vicinity of remaining sites; road bur[dtng and road and
railroad track (Burllngion Norihem) maintenance along the US 97 and OR 140 comidors; roadside
and trackside spraying for weed control. This area has suffered recent rock slides (1 993, 1994).
proposed measures to alleviate that problem may eliminate colonies.
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Criteria for inclusion: Local endemic; occurrence on’public lands; ongoing threats. Population
trends {(number of sites, number of individuals) are downward. Ht 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 (OR) listing as
Endangered is appropriate, due to specialized habitat and obvious threats to that habitat,-as well
as recent habiiat loss. ' A Sl s e e e

References: Pilsbry (1939); Deixis ‘collections, 1991-1995.= L

Pristiloma (Pristinopsis) arcticum? crateris Pilsbry, 1846 . Crater Lake tightcoil .

Type locality: One mile south of Crater Lake, Klamath Co., OR; holotype ANSP 147788a;
paratypes ANSP 147788, other paratypes should be in UCM collections; but not listed by Wu &
Brandauer:(1982}. . CRES R IR : Ll ST

Description: See Pilsbry (1946) for best 'c.les'criptio'n aﬁd flustration; this is t'ﬁe. undescribed
species referred to 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 (1995a}.. = v

Ecotogy: Uncertain, Related species found at high elevations live élong small slreamé, 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 goed pan of the.year is a desideratum. . Pt

Original distribution: A single site in Crater Lake National Park, Klamath Co,, OR.
Current distribution: Uncertain; has -not be.e'n recollected re'ce'ntly. Occurrence ‘in adjoihihg
portions of Umpqua and Winema National Forests, including areas considered for. protection of

the Northern Spotted Owi, is possible. '

Threats: Uncertain; most of the area surrounding Craler Lake National Park have been ldgged
and are currently being grazed,: .- el A - . 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). tt was recommended as a listing candidate by Frest & Johannes
(1993c, 1995a, d). At the least, it should be considered a sensitive species by the Forest Service,
BLM, National Park Service, and other land management and wildiife agencies. Federal and State
(OR) listing as Threatened is appropriate for the reasons just cited.

References: Henderson (1929); Pilsbry (1946); Frest & Johannes (1993c, 1995a, d).
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Vespericola sierranus (Berry, 1921) . . . Siskiyou hesperian

Type locality: Two mites north of Weed, Siskiyou Co., CA; holotype Berry 5087; paratype ANSP
130455, TR : R . R I A

Description: The best description and illustrations at 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 features. We have not yet had time to examine the anatomy of this form: ' o,

Ecology: Spring seeps, deep leaf litter along stream banks, and under debris on ground (Roth,
1993). Moist valley, ravine, gorge, or talus sites are preferred, ie. low on a slope and near
permanent or persistent water, but not nomnally subject to regular or catastrophic flooding.
Persistence of moisture is a desideratum, and this species may occur in areas ‘with running water
or alongside streams 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. ' SRS T AR R S S DY e
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 (1993) from about 17 localities. Among other areas, there are
sites 'in'Shasta and ‘Trinity National Forest. Other localities apparently  with this species are :in
Rogue River National Forest and on BLM lands (Medford District). Recently (1994), a single_site
was found in Klamath Co., OR {Upper Klamath Lake). Taxonomic status of material from this
disjunct site needs further investigation. - Conimrany ey Ul SR e
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
. It should be censidered a sensitive species by the Forest Service, BLM, and other land
management and wildlife agencies. Federal listing as Threatened is appropriate for the reasons
just cited. Note extensive recent searches by Roth, Miller, and Frest & Joharnes (summarized in

Roth (1993) and Frest & Johannes (1995a, d)). It was recommended. for listing by Frest &
Johannes (1993b, 1995a, b).

References: Pilsbry (1940); Roth (1972, 1993); Frest & Johannes (1993b, 1994a, 1995a, b, d):
Deixis collections, 1991-1995,

 WATCH LIST

Under this heading are discussed taxa which are known or have been reported to occur in
the Interior Columbia Basin; are known to have lost much of their range; and are regarded as
sensilive species, i.e. especially associated with mature, relatively undisturbed forests: riparian

areas; springs; and/or some combination of specialized or especially impacted habitat. However,
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these taxa may have had a comparatwely broad range onglnally, or may be species whrch currently
known or thought to be common outside the:area of assessment ‘elsewhere - tl‘l the U. S orin .
adjacent countries. These taxa are not regarded as in lmmlnent danger of extlnctuon wtthout_-
protection ‘currently (atthoug-h ‘this rnay -change rapzdly, depending -upon. the management'
strategy adapted for public Iands and upon the eﬁectlveness of rts |mpIementat|on) _

“These 1axa should be regarded as sensrtwe by fand management and WIIdlrfe planners |
and their status should be carefully and periodically re_v:_ew_ed. _Compl_acenc_y in regard to their

status and needs is not suggested.

FRESHWATER BIVALVES

G-anidea angulata (Lea, 1838) ~ western _ridgemus_sel

Type locality: “Lewis's River’ [Snake River], Idaho; types not seen.

Description: See Burch (1973,:1975b) for best.short description.and illustration.: This taxon is
very distinctive.

Ecology: Found mostly in creeks and rivers of al sizes; rarely in_ lakes or reservoirs uniess with
substantial flow. This amniphile, fitter-feeding taxon can live on firn mud substrate as well as on
more coarse materials (which are more typical). More pollution-talerant than some unionids: but
still absent from highly polluled areas and places with unstable or very soﬂ substrate The host flsh
for the gloch1d|a of this specues is (are?) unknown o

Original dlstnbutlon ““Southern Brmsh Columbia to sotthern Calrfom1a eastward to southern
Idaho and northern Nevada” (Taylor, 1981). It should be noted that the species had a limited
distribution W. of the Cascades partacularry in WA and OFt where most srtes N of SW OH are
doubtful '

Current distribution: Uncertaln ‘Known to be extirpated from many of the old sites, mcludlng
much of the Snake system; but still common in some areas. Still occurs sporadically in some major
tributaries to the Columbia and Snake, such as the Okanogan River (WA) and Clearwater River,
Hells Canyon, and middle Snake River (ID}. Formerly in Little Granite Reservoir (Frest & Johannes,
1992¢); but this population is believed to have been extlrpated by the 1993 drawdown B

Threats: Extensive diversion of CA rivers for irrigation, hydroelectric, and water supply pro;ects
has much reduced the CA range of this 'species, This species can tolerate some water poliution;
but not heavy nutrient enhancement or similar probiems. For some recent records see Taylor
(1981) Frest & Johannes (1991a, 1992b, c, 1993b, 1994a, 1995a, b, d).

Much of the middle Snake River in 1D is rapidly becoming eutroplfled due to agricutiural
runofi, fish farms, and urbanization along the river corridor. Much of the river is impounded behind
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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 infiux,
generally from the same causes, is also a major problemn. A recent (1994) landslide .impacted some
of the historic sites. For some recent ID snes for thls species, see references under Fresl &
Johannes (in part).

in the lower Columbia River region threats include lmpoundmenls continued siltation and
other impacts on .the few..remaining sites with habitat characteristics approxumatlng pre-
impoundment condmons on the lower Columbia. Harbor and channel “improvements” ‘in the
vicinity of Portland, The Dalles, and John Day Dam; nutnent enrichment of the lower Columbia due
1o agriculturai rup-off,

This taxon is decllnlng, in terms of area occupled 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.

Criteria for inclusion: Regional endemic; loss of historic sites; human modification throughout
range; concentration of human activities within preferred habitat; occurrence on public owned or
regulated lands.

Recommended status: We do not recommend Federal or State (WA, OR, ID) listing as this point,
although the species minimally should be considered sensitive by the BLM, Forest Service, and
other appropn'ate land management and wildlife agencies. More survey work needs to be done on
this species, pamcularty in OH

References: Burch (1973 1975b) Taylor (1 981) Deixis collectlons 1987 1995

Margaritifera falcata (Gould, 1850) . western pearishell

Type Iocallty "Puget Sound Oregon [src now Washmglon] holotype USNM 5893 accordlng
to Johnson (1964). .

De'scrip'tion: For best short desc'n'ptio:n and iIIust'ral'ion see BUrcn '("1'9_73,"19?"'5b)._ "I"he g'eneralry
purple nacre and hermaphroditic condition are distinctive’ as compared to ‘Margaritifera
margarmfera the most closely retaled species. See also discussion in Taylor (1988b). .

Eco!ogy ananty an ammphlle specles medmm-suzed streams_are preferable, allhough
sometimes found in streams oonS|derany narrower than 1 m (oontra 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 bottom.. Host fish_for the glochidia include
chinook salmon;: rainbow trout, brown trout, brook trou1 specked dace Lahonlan reds;de and
Tahoe sucker (Clarke 1981) : :

Orlglnal dlstrlbution' “Souihern Alaska to. centra! Callfom:a eastward to weslem Montana
western Wyomlng, and northem Utah” (Taylor, 1981).

Current.dlstrlbutlo_n. Exun_ct in most of l__he_Snake system {excep! for upper tributaries, including
the Blackfoot River (ID) and seme 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 fo. have reproduced for ‘many years.
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Populations persist locally in parts of the Coeur dAIene system mcludlng the Coeur d'Alene
River and St. Maries River. SRR : e :

Threats: Exiensive diversion of rivers for irrigation, hydroelectric, and water supply projects has
much reduced the WA, OR, 1D, and CA range of this species. This species is not as tolerant of
water pollution “as Gonidea angulata andAnodonta: kennerlyi;: heavy nutrient : enhancement,
siltation, unstable substrate, or similar problems extirpate ;populations.:For:some-recent records,
see Taylor (1981), and Frest & Johannes (1991a, 1992b, 1993e, 1994a, 1995b, d).

* Much of the’ middle Snake. River'in‘ID is rapidly ‘becoming -eutropified, -due_to agricultural
runoff, fish farms, and urbanization along the river corridor. Much of the river is impounded behind
a senes 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 ldaho. Fine sediment infiux,
generally from the same causes, is also a major problem.:A recent {1994) landslide impacted some
of the historic-sites. For some recent ID sites: for this:species, see references -under Frest &
Johannes (in part). Conditions in the Snake are typical for many of the nvers in this specres range
We have seen no live specimens frorm the mainstem Snake recently. : '

tn the lower Columbia River regron threats include lmpoundments continued s:ltatlon 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 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. .

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, OR, ID, MT, WY, NV,
& UT) listing at this point, although 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. # should be noted,
however, that populations showing repeated: reproduction (at least several age classes) are now
the exception rather than lhe rule

References: Burch (1 973, 1975b); Taylor (1981); Deixis collections, 1987-1995.
~ EXTRALIMITAL SENSITIVE TAXA POSSIBLY IN THE PROJECT AREA B
LAND SNAILS

Disaus shimeki cockerelli Pilsbry, 1898 - - .no common name -
Type lor:ality: Saguache Co., Cb; ANSP 73671 (Pitsbry, 194.8)..
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Descrlptlon See Pilsbry (1948) for descrlpt|on and dlscussron See also Frest & Johannes
{1 993d)

Ecology: In Wyoming and South Dakota this epecies is found in a'variety of habitalS ra'n'ging from
streamside slope bases in rich pine and- spruce -forest to mountain meadDWS Most srles are
relatively undlsturbed shaded and perennlally molst ; T

Original dlstribulion Rocky Mountaln states accordmg to Pllsbry (1 948) Two Calrtomra sﬂe are
doubtful, according to Roth (pers comm.,; 1984)}. Also reported Arom ‘east side Upper Klamath
Lake” by Baker; we have lhus far not seen this lot. . - .

Currenl Distribution: Sporadic in the Rocky Mountaln slates"and prouinces We ha’w’é not 's_een it
in the Upper Klamath Lake area; but have not made strenuous efforts o Iocate lasyet

Threats: Grazmg and togglng in ‘the HOCklES also drsturbance .or destrucllon of npanan
vegetation and of spnngs and seeps, partly for agrlcultural purposes S

Criteria for inclusion: Thls subspecnes isa current federal c2 candldale Status of the nommate
form needs to be investigated more . thoroughly,_as noted by Frest & Johannes (1 893d). The
spemes is rare in South Dakota : RN et

Recommended status None at present requires further |nvest|gatlon

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

Fluminicola modoci Hannibal, 1912 Modoc pebblesnail

Type locality: Fletcher Spring, near SW end of Goose Lake, Modoc Co., CA. The figured type
may be the specimen illustrated as Amnicola micrecoccus in Hannibal 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, 66545. The specimen illustrated by
Hannibal (1912) as this species appears lo 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 lot indicate a tall conical species,
probably a Pyrgulopsis. The Fletcher Spring lot may contain two species of Flumninicola, 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
decoliate spire, somewhat as in the specimen regarded by Taylor & Smith (1971) as the holotype.
This is by no means certain, athough such ataxon does |ndeed exist; and the Tay!or & Smith
specimen may riot be the holotype. : : : :
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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; Physe.’la and sphaeriids co-occur, although this
species is the usual dominant.

Onglnal dlslrlbuhon: Known 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 portion: of the

- drainage since the 1970s (D W. Taylor, unpub) ' S

Current dlstrlbuhon Currenlry (Hershler & Frest, 1996) known to perSist only in a few springs on
the SW end of Goose Lake Some of the spnngs in this area are on Modoc or Fremont National
Forest lands. ik : T i R

Threats: Spring'é in this area are heavily grazed, inéiﬂd_fné_the type locality. Many mapped springs
are now dry, due to grazing, diversion, and capping for slock and domestic usage. Others have
become heavily eutropified, due to integration into irrigation systems.. i

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

Recommended status: This species has no s'peCIat 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
comprehensive survey of this drainage (Frest & Johanres, 1993e, 1994, 1995b); much of NE CA
has recently been surveyed for sprungsnads by R Hershler et a/. (1990-1994). o

References: Hannibal (1911, 1912) Taylor & Smnh (1971); Frest & Johannes (1 995a, b)
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 (adjf.)

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

organlsm leng only inor prefemng stream en\monments stream dweller

: preferrmg stream enwronments ammphlhc is the adjectave

the organic* ooatmg on stones or other underwater surfaces in permanent
water bodies; consists of diatoms, protozoans, small algal epiphyles; fungi;
and bacteria. The major food resource for Irlhophlle taxa and for permthon and

"penphyton feeders (q v)

a species requiring relatwety large amounts of free calcium ions for iis shell or

for other physm!ogy- or metabolism-related reasons; used here f ior certain land
-'--snall and slug spemes there are calclphlle plams as wel[ '

organism living only in s_pnng envrronmems; spring dwel-ler.

* preferring spring environments; crenophilic is the adjective. ) :
agueous taxon feeding on organic particles in sediment.

-perta.inin'g to soil'condition's su'i:n as composﬂion'pH zone etc.

pertamlng o surface as opposed to underground waters

" (small) organism leng attached to a (larger) substrate particle or other

organasm eplphytac is the adjectwe _

organism (plant or animal) living attached to another organlsm or substrate
particle

well-watered; having numerous springs.

of or pertaining to an organism with broad habitat tolerances.

the amount of sunlight striking the ground.

capable of repreducing more than once during a lifetime

of or pertaining to lakes; living in lakes.

organism restricted to or preferring lake environments; lake dweller.
spring pool, with or without outlet; generally used for rather large pools.
preferring 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.)

notophile {n.)

pelophile (n.)

perilithon (n.)

periph_yfon_'(n.') '

phreatic (adj)

regolith (n.)

semelparous (adj.)
stenotherm (n.)
stenotopic (adj.)
thermicole (n.)

thermiphile (n.)

having large numbers of springs.

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 slug species. The adjective is notophilic.

preferring muddy environments; pelophilic is the adjective.

those ‘organisms growing on stones; ‘usually refers to the smaller (near o

: mlcroscoplc and consisting of -just one or a few cells per individual) and

inconspicuous eplphyhc algae diatoms, protozoans bacteria and fungl rather
than to Iarger organisms or plants aulwuchs in part... :

lhose orgamsms growmg on submerged stems and other ‘parls of aquatic
macrophytes; usually refers to the smalier. (near to microscopic, -and .consisting
of just one or.afew cells per individual) and inconspicuous epiphylic algae,
diatoms, protozoans bactena and fung| rather than to larger organisms or
plants aufwuchs in part. :

of or penalmng to groundwater crewces lrwng in underground waters.

the parent rock from whlch the soﬂ in an area is derlved or that lnhology most
influencing edaphic conditions.

reproducing only once in a lifetime.

organism having narrow temperature tolerances.

of or pertaining to an organism having narrow habitat tolerances.
organism living only in or preferring warm spring environments.

preferring warm spring environments; thermiphilic is the adjective.
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_ FIGURE 1.
" MAP OF SURVEY AREA. -

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

Major permanent drainages Iabeled 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
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-+ TABLE 1. FRESHWATER MOLLUSKS OF THE UPPER KLAMATH DRAINAGE.

Valvata humeralis Say, 1829 SRR Pt perennial water bodies, rivers

Juga (Oreobasis) nigrina (Lea, 1856) .= * ..o [ 'smaller perennial streams, Sp'rings p

Juga (Oreobasis) "nigrina" Frest & Johannes, 1995b | large springs and larger streams . RAr

Pyrgulopsis n. sp. 1 Frest & Johanpes, 1995a: . .. large springs and sprlnLed creeks, Iakes o

Pyrgulopsis n. gp. 2 Frest & Johannes, 1995a - {'large and small springs ' T

Lyogyrus.n. sp. 3 Frest & Johannes, 1895a .- [ large spring-fed-lakes or rivers -

Lyogyrus n. sp. 4 Frest & Johannes, 1895a . ...~ [ large spnng-fed lake : o

Lyogyrus n. sp. 5 Frest & Johannes, 19953 ..~ Iarge springs:or spring-fed streams -

Fluminicolan. sp. 1 Frest & Johannes, 1995a =" - | spring-influenced rivers, Iarge spnngs )

Fluminicolan, sp. 2 Frest & Johannes, 1995a .- . small springs '

Fluminicola n. sp. 3 Frest & Johannes, 1995a - = spting sources of small sprlngs

Fluminicola n. sp. 7 Frest & Johannes, 1995a larger springs -

Fluminicola n. sp. 8 Frest & Johannes, 1995a ... -~ .| larger springs

Fluminicala n. sp. 9 Frest & Johannes, 1995a" - . small springs : i

Fluminicolan. sp. 16 Frest & Johannes, 1995a.. - -} small sprrnLand sprmg-fad streams

Fluminicala n. sp, 27 Frest & Johannes, 1996a. - * || large springs, sprlng lnfluenced streams -

Fluminicofa n. sp.-28 Frest & Johannes, 1996a - - spnng-fed creek - :

Fluminicola n, sp. 29 Frest & Johannes, 1996a.-.. °~ sprlngs

Fluminicola n. sp. 30 Frest & Johannes, 1996a.. springs’ : :

Fluminicola n. sp. 31 Frest & Johannes, 1996a 1§l springs and spnng-fed creeks or.rivers :

"Radix auricularia {Linnasus, 1758) . R : widespread, often w/ abundant macrophytas

Lymnaea stagnalis appressa Say, 1821 S { lakes, ponds, ‘slow.streams - S

Stagnicola (Hinkleyia) caperata (Say, 1829) "'l small water bodies seasonally dry

Stagnicola (Hinkleyia) montanensis (Baker, 1913) small flowing water bodies, seasonally dry

Stagnicola (Stagnicola) elodes Say, 1821) water bodies and slow streams o

Fossaria (Baksrilymnaea) bulimoides (Lea, 1841) seeps and small streams

Fossaria (Fossaria} modicelia (Say, 1825) shallow water, amphibious along stream edges |

Fossaria (Fossaria) parva {Lea, 1841) amphibious around small water bodies
*Psuedosuccinea columelia {Say, 1817) almost ubiguitous in warmer waters

Lanx alta (Tryon, 1865) large-medium rivers, ? large spring pools

Lanx patelioides {Lea, 1856) large rivers and tributaries, large spring pools

Gyraulus {Terquis) parvus (Say, 1816) almost ubiquitous

Helisoma (Carinifex) newberryi newberryi (Lea, 1858) spring-influenced lakes, rivers, & creeks

Planorbella (Pierosoma) subcrenata (Carpenter, 1857) || slow streams, water bodies at high elevations

Planorbella (Pierosoma) tenuis (Dunker, 1850) slow streams, water bodiies

Vorticifex effusus dalli (Baker, 1945) well-oxygenated lakes, springs, streams

Vorticifex effusus diagonalis (Henderson 1929) well-oxygenated lakes, springs, streams

Vorticifex effusus effusus (Lea, 1856) well-oxygenated lakes, springs, streams

Vorticifex klamathensis klamathensis (Baker, 1945) well-oxygenated lakes, springs, streams

Vorticifex klamathensis sinitsini (Baker, 1945) larger springs and their outflows

Menetus (Menestus) calijoglyptus (Vanatta, 1895) lakes and streams

Promenetus exacuous _exacuous {Say, 1821) perennial seeps, small springs, & ponds

Promenetus umbilicatsllus {Cockerell, 1887) seasonal ponds, ditches, marshes

Farrissia rivularis (Say, 1817) almost ubiquitous in well-oxygenated water

Physella (Physella) gyrina (Say, 1821) almost ubiquitous

Physella (Costatella) w'i'@ta (Gould, 1855) almost ubiguitous
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TABLE 1. FRESHWATER MOLLUSKS OF THE UPPER KLAMATH DRAINAGE. (cont.)

Anodonta californiensis Lea, 1852 "

lakes, rivers .

Anodonta oregonensis Lea, 1838~

iakes, rivers

Anodonta wahlametensis | ea, 1838 :

'} iakes; larger rivers:

Goriidea angulata (Lea, 1838} *

Margaritifera falcata {Gould, -1850)

| targe- creeks; rivers; raraly Iakes

rivers, {arge ‘creeks

*Corbicula fluminea (Miller, 1774)

Sphaerium pateila (Gould, 1850)

artificial or disturbed water bod|es streams :

perennial lakes ‘and streams

Sphaerium striatinum (Lamarck,.1818)

creeks, rivers; lakes -

Musculium raymondi (Cooper, 1880)

1 perennial water bodies *

Musculium securis (Prime, 1852)

fluctating perennial water bodies

Musculium trupcatum {Gould, 1845} -

Pisidium (Pisidium) idahoense Roper, 1890

warmer water bodies & streams -
large cold springs

Pisidium (Cyclocalyx) casertanum {Poli, 1791) -

seasonal and perennial water bodles :

Pisidium (Cyclocalyx) compressurm Prime, 1852 ¢

perennial creeks ‘and rivers

Pisidium (Cyclocalyx) contortum Prime, 1854 -

perennial iakes' and ponds*

Pisidium (Cyclocalyx) paupsrculum Sterki, 1896

perennial rivers, largs spring-fed creeks

Pisidium {C.) ultramontanum Prime, 1865

spring-fed lakes and large streams

Pisidiumn (C.} n. sp. 1 Frest & Johannes ,1995a

Pisidium {Cyclocalyx) variabile Prime, 1852 - :

spting-fed lakes and iarge streams

perennial streams

Pisidium (Cvelocalyx) ventricosum Prime, 1851

seasonally fiuctuating’ water bodies ..

Pisidiurn (Neopisidium] insigne Gabb, 1868

perennial seeps, small springs © -

Pisidium (Neopisidium) punctatum Sterki, 1895

*=.infroduced species -

T2

low-gradient rivers; iarge spring runs °
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TABLE 2. STATUS OF UPPER KLAMATH MOLLUSKS. .

Pyrgulopsis archimedis Berry, 1947 - = v Sp, E |-

. S E: .
Pyrgulopsis n. sp. 1 Frest & Johannes, 1985a - | ‘Sp E |~ - S, E -
Pyrgulopsis n. sp.:2 Frest & Johannes, 1995a | R S, E - -
Lyogyrus n. sp. 3 Frest & Johannes, 1995a : Sp, E < S, E - =
Lyogyrusn. sp. 4 Frest & Johannes, 19958 Sp, E- e S E. - -
Lyogyrus n. sp. 5 Frest & Johannes, 1995a . o Sp, E-| . S, E- - R
Fluminicola n. sp. 1 Frest & Johannes, 1995a : “Sp, E _yes S, E: -
Fluminicofa n. sp. 2 Frest & Johannes, 1995a "] 8p, E yes S, E -
Fluminicola n. sp. 3 Frest & Johannes, 1995a Sp, E yes S, E -
Fluminicola n. sp. 7 Frest & Johannes, 1995a - - S5, T :
Fluminicola n. sp. 8 Frest & Johannas, 1995a - - S E -
Fluminicola n. sp. 9 Frest & Johannes, 1895a - - S, E -

Stagnicola (Hinkleyia) montanensis (Baker 1913) R sl e e

Lanx alta (Tryon, 1865) "+ - i : Jo8p, T vuin S.E -
Lanx klamathensis Hannibal, 1912 Sp, E - S. E -
Helisorma (Carinifex) newberryi newberryi (Lea, 1858) “8p, B i S, E -
Varticifex effusus dalli (Baker, 1945) o L R S, E- -
Voriicifex effusus diagonalis (Henderson, 1929) ~ ° R B < S E -
Vorticifex klamathensis klamathensis (Baker, 1945) Sp, E - S E -
Vorticifex klamathensis sinftsini (Baker, 1945) Sp, E yes S E N

Discus shimeki cockerelli {Pilsbry, 1898) e - LT C2
Monadenia (Monadenia) n. sp. 1 Frest & Johannes, - - S, E -
1995a o
Pristilorna arcticurn? crateris Pilsbry, 1946 Sp. T yes ST -
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 . "' o v il 30 8p B | e S8 T R
Anodonta oregoniensis Lea, 1838 - - R S B
Anodonta wahlametensis |ea, 1838 T Sp,E | s o g B -
Gonidea angulata(lea, 1838) . . 000 ] DRGSR L -
Margaritifera falcata (Gould, 1850) Pl S| e W oo L
Pisidium (C.) ultramontanum Prime, 1865 Sp,E’ SRR RNES - T~y [EERE o~ REps
Pisidium (C.}n.sp.1"~ - B - o i s G R ]

EXP‘I_.ANA'T_EO_N_:._” S

c2= Federal ESA category 2 candidate: see USFWS (1 994)

E= Recommended for federal ESA hstlng as Endangered see Frest & Johannes (1 993
1995a) = . ; :
S=  Sensitive species; see e Frest & Johannes (1995a)

Sp= Species of Special Concem; see Frest & Johannes (1 993)
= Ftecommended for federal ESA 1|st[ng as Threatened see Frest & Johannes (1 993 _
. 19953) . L ST . ;
W= Walch Llst see Frest & Johannes (1 995a)

1= Mollusc Specres of Spec1al Concem Within the Range of the Northern Spotted Owli

... .{Frest & Johannes,.1993) ...
22 ~~“Record of Decision for Amendments to Forest Servrce 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 Spemes Within the Range of the Northern’ Spotted Owl (ROD, 1994)

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

4 = ' Endangered and Threatened Wildlife and Plants; Animal Candidate Ftev:ew for Llstmg as
B Endangered ar Threatened Specres Proposed Ruie (USFWS 1994)

T4
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“TABLE ‘3. UPPER KLAMATH SITE. FAUNAL LISTS: GASTROPODS.

Ferrissia rivularis

DS | -99 Lo Feefs

s é,-]?m -

Fluminicolan.sp.1 ~:

Fluminicolan.sp. 2 -3

Fluminicolan.sp. 3 - %

Fluminicolan.sp. 7 -7

Fluminicolan. sp. 8

Fluminicolan. sp. 9- =

Fluminicolan. sp. 16: :.4...-

Fluminicola n. sp. 27 ;

Fluminicolan, sp.28 =

- Fluminicolan, sp, 29 »:

- Fluminicola n. sp. 30

Fiuminicola n. sp. 31 = ¢

Fossaria (B.) bulimoide

. Fossaria {Fossaria) modicella

Fossaria (Fessaria) parva

Gyraulus (T.) parvus

Helisoma (C.) newberryi

Juga (Craobasis) “nigrina”

Juga (Oreobasis) nigrina

- Lanx alta -

Lanx kiamathensis

Lymnaea stagnalis appressa

Lyogyrus n, sp. 3

Lyogyrus n. sp. 4

Lyogyrus n. sp. 5

‘Menstus {M.) callioglyptus

Physeila {Costatella) virgata

Physella (Physella} ayrina

Planorbella (P.) subcrenata

Planorbella (P.) tenuis

Promenelus exacuous

Promenstus umbilicatellus

*Psuedosuccinea columella

Pyrgulopsis archimedis

Pyrgulopsis n. sp. 1

Pyrgulopsis n. sp. 2

*Radix auricularia

Stagnicela (H.) caperata

-Stagnicola (H.) montanensis

Stagnicola (Stagnicoja) elodes

Vaivata humeralis

Vorticifex effusus dalli

Vorticifex effusus diagonalis

Vorticifex effusus effusus

Vorticifex k. kfamathensis

Vorticifex k. sinitsini

T5
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TABLE 3. -UPPER KLAMATH. SITE- FAUNAL LISTS: GASTROPODS (cont.).

Ferrissia rivularis

Fluminicolan. sp. 1

Fluminicolan. sp. 2

Fluminicolan. sp. 3

Fluminicolan. sp. 7

Fluminicolan; sp. 8

Fluminicolan.sp., 9

Fiuminicola n. sp. 16

Fiuminicola n. sp, 27

Fluminicola n. sp. 28

Fluminicola n, sp, 29

Fluminicola n. sp, 30

Fluminicola n, sp. 31

Fossaria (B.) bulimoides

Fossaria (Fossaria) modicella

Fossaria (Fossaria) parva

Gyraulus (T.) parvus.

Helisoma (C.) newberryi

Juga (Oreabasis) “nigrina”

Juga (Oreobasis) nigrina

Lanx alta

Lanx klamathénsis

Lymnaea stagnalis appressa
Lyogyrusn, sp. 3 o

Lyogyrusn. sp. 4

Lyoayrus n. sp. 5

‘Menetus (M.} callieglyotus

“Physella (Costatella) virgata

_Physelia (Physelia) gyrina

[x]

Planorbella (P.) subcrenata

Planorbella (P.} tenuis

Promenetus exacuous

Promenetus umbilicatellus

*Psuedostceinea columella

- Pyrgulopsis archimedis

Pyrgulopsis n. sp. 1

Pyrgulopsis n, sp. 2

*Radix auricularia

Stagrnicola (H.} caperata

Stagnicola (H.) montanensis

Stagnicola (Stagnicola) elodes .

Valvata humeralis

Vorticifex seffusus dalli

Vorticifex effusus diagonalis

Vorticifex effusus effusus

x7? X

Vorticifex k. klamthensis

Vorticifex k. sinitsini

Té

Ex. 279-US-407
Page 92 of 236



Ed

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

Ferrissia rivularis

Fluminicolan. sp. 1

Fluminicolan. sp. 2 .

Fluminicolan. sp. 3 .

Flurninicolan. sp. 7 -

Fluminicolan, sp. 8. ..

Fluminicolan. sp. 9 .

Fluminicola n. sp. 16 .

Flurminicola n. sp. 27

Fluminicola n. sp. 28

Fluminicola n..sp. 29

Fluminicola n. sp. 30

Fluminicola n. sp. 31

. Fossaria (B.) bulimoides

Fossaria (Fossaria) modicella. .

Fossaria {Fossaria) parva

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

_Lyogyrusn.sp. 5

Menetus (M.) calfioglyptus

Physella (Costatella) virgata

Physella (Physella) gyrina

Planorbella (P.) subcrenata

Planorbella (P.) tenuis .

Promenetus exacuous

Promenetus umbificalellus

*Psusdosuccinea columelia

Pyrgulopsis archimedis

Pyrgulopsis n. sp. 1

Pyrgulopsis n, sp. 2

*Radix auricularia. .

Stagnicola (H.} caperata

Stagnicola (H.) montanensis

Stagnicola (Stagnicola) elodes

Valvata humeralis

Voriicifex effusus dalli

Vorticifex effusus diagonalis

Vorticifex effusus effusus

xX?

Vorticifex k. klamthensis

Vorticifex k. sinitsini

T7
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TABLE 3. UPPER KLAMATH SITE FAUNAL LISTS: . GASTROPODS  (cont.).

Ferrissia rivularis

Fluminicola n. sp. 1

Fluminicolan. sp. 2

Fluminicola n, 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

Fluminicola n. sp. 30

Flurninicola n. sp. 31

Fossaria (B.) bulimoeides

Fossaria (Fossaria) modicella

Fossaria {Fossaria) parva

Gyraulus (T.) parvus

Helisoma (C.) newberryi

Juga {Orepbasis) “nigrina”

Juga {Oreobasis) nigrina
Lanx alta :

Lanx klamathensis

Lymnaea stagnalis appressa
Lyogyrusn. sp. 3 ;

Lyogyrus n. sp. 4

Lyogyrusn.'sp. 5

Menetus (M.) callioglyptus

Physella {Costatella) virgata

Physella (Physella) gyrina

Planorbella (P.} subcrenata

Planorbella (P.) tenuis

Promeneltus exacuous

Promenetus umbilicatelius

*Psusedosuceinea columelia

Pyrgulopsis archimedis

Pyrgulopsis n. sp. 1

Pyrgulopsis-n. sp. 2

*Radix auricularia

Stagnicola (H.) caperata

Stagnicola (.} montanensis

Stagnicola (Stagnicola) elodes

Valvata humeralis -

Vorticifex effusus dalii

Voriicifex effusus diagonalis

Vorticifex effusus effusus:

Vorticifex k. klamthensis

Vorticifex k. sinitsini

T8
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TABLE ‘3. UPPER KLAMATH SITE FAUNAL LISTS: GASTROPODS (cont.).

Ferrissia rivujaris

Fluminicela n. sp. 1

Flurninicolan, sp. 2

Flurninicola n, sp. 3

Fluminicola n. sp. 7
 Fluminicolan. sp. 8

Flurninicolan. sp. 9

Flumninicola n. sp. 16

Fluminicola n, sp. 27

Fluminicola n, sp. 28

Fluminicofa n. sp. 29

Fluminicola n. sp. 30

Fluminicola n. sp. 31

Fossaria (B.) bulimoides

Fossaria (Fossaria} modicella

Fossaria (Fossaria) parva

Gyraulus (T.) parvus

Helisoma (C.) newberryi

Juga (Oreobasis) "nigrina"

Juga {Oreobasis) nigrina
Lanxalta =~ v

Lanx klamathensis |

Lymnaea stagnalis appressa

Lyogyrus n. sp. 3

Lyogyrus n. sp. 4

Lyogyrusn. sp. 5

Menstus (M.) callioglyptus

x?

Physelia {Costatella) virgata

Physella (Physella) qyrina

Planorbella (P.) subcrenata

Planorbelia {(P.) tenuis

Promensetus exacuous

Promenetus umbilicatelius =

*Psuedosuccinea columella

Pyrgulopsis archimedis

Pyrgulopsis n. sp. 1

- Pyrgulopsis n, sp. 2

*Radix auricularia

Stagnicola (H.) caperata

Stagnicola {H.) montanensis

Stagriicola (Stagnicola) elodes

Valvata humeralis

Voorticifex effusus dalli

Vorticifex effusus diagonalis

Vorticifex effusus effusus

x7?

Vorticifex k. Kamthensis

Vorticifex k. sinitsini

x?

T9
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TABLE 3. UPPER KLAMATH: SITE FAUNAL LISTS: GASTROPODS -(cont.).

Ferrissia rivularis

Fluminicola n. sp. 1

Fluminicola n. sp. 2

Fluminicofan. sp. 3

Fiuminicolan. sp. 7

Fluminicofan. sp. 8

Fluminicofa n. sp. 9

Fluminicolan. sp. 16

Fluminicofa n. sp. 27

Fiuminicola n. sp. 28

Fiuminicofa n. sp. 29

Fluminicofa n. sp. 30

Fiuminicola n. sp. 31

Fossaria (B.) bufimoides

Fossaria (Fossaria) modicella

Fossarja (Fossaria) parva

Gyraulus (T,) parvus

Helisorna (C.) newberryi

Juga (Oreobasis} “nigrina”

Juga (Oreobasis) nigrina

Lanx alta

X7

Lanx klamathensis

Lymnaea stagnalis appressa

Lyogyrus n. sp. 3

Lyogyrusn. sp. 4

Lyogyrus n. sp. 5

Menetus (M.} callioglyptus

Physella {Costatella) virgata

Physella (Physella) gyring -

Planorbella (P.) subcrenata

Planorbella (P.) tenuis

Promenetus .exacuous

Promenetus umbilicatelius

*Psuedosuccinea columella

Pyrgulopsis archimedis

Pyrgulopsis n. sp. 1

Pyrgulopsis n. sp. 2

*Radix auricularia

Stagnicola (H.) caperata

Stagnicola (H.) montanensis

Stagnicola (Stagnicola) elodes

Valvata humeralis

Vorticifex effusus dalli

Vorticifex effusus diagonalis

Vorticifex effusus effusus

X2

Vorticifex k. klamthensis

Vorticifex k. ‘sinitsini

T10
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TABLE 3. UPPER KLAMATH -SITE FAUNAL LISTS: G.ASITROPODS (cont.).

Ferrissia rivularis
Fluminicolan.sp.1... .. X
Fluminicolan. sp. 2
Fluminicolan. sp. 3 Y PR .
Fluminicolan. sp. 7 .. .. . ‘X x ] x | ix
Fiuminicolan. sp. 8 ] :

- Fluminicolan. sp. 9

- Fluminicola n.'sp. 16 -.
Fluminicola n. sp. 27.
Fiuminicola n. sp. 28
Fluminicola n. sp. 29
Fluminicola . sp. 30 ) ;
Fiuminicola n. sp. 31.. N S : : X ol X
- Fossaria (B.) bulimoides 4 ’ j
Fossaria (Fossaria) modicella .| - .. i ox
Fossaria (Fossatia) parva
Gyraulus (T.) parvus

- Helisoma (C.) newberryi e K% 4
Juga (Oreobasis) "pigrina": .
Juga {Oreobasis} nigrina
Lanxafta - o
Lanx klamathensis )
Lymnaea stagnalis appressa . § X
Lyogyrus n. sp. 3
Lyogyrus n. sp. 4
Lyogyrus n. sp. 5

Menstus (M.) callioglyptus ... |- x | x
Physella (Costatslla) virgata .
Physella (Physella) gyrina PX

Planorbselfa (P.} subcrenata
-Planorbella (P.) tenuis
Promenetts exactous
Promenetus umbilicatelfus
*Psuedosuccinea.columeila
Pyrgulopsis archimedis
Pyrgufopsis n. sp..1
Pyrgulopsis n. sp. 2 -
*Radix auricularia ‘.
Stagnicola (H.) caperata
- Stagnicola (H.) montanensis
Stagnicola (Stagnicola) elodes
Valvata humoralis o x
Vorticifex effusus dalli
Vorticifex effusus diagonalis
Vorticifex effusus effusus
Vorticifex k. klamthensis 1 x7?
Vorticifex k. sinitsini
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TABLE 3. UPPER KLAMATH :SITE :Fj

Ferrissia rivulatis

Fluminicola n. sp.

Fluminicola n. sp.

Fluminicola n. sp.

Fluminicola n. sp.

Fiuminicola n. sp.

Fluminicolan. sp.

g Liel La=B VECAREVE B

Fiumninicola n. sp. 16

Fluminicola n. sp. 27

Fluminicola n, sp. 28

Fluminicola n, sp. 28

Flumninicola n. sp. 30

Fiuminicola n. sp. 31

Fossaria (B.) bulimoides

Fossaria (Fossatia) modicella

Fossaria (Fossaria) parva

Gyraulus (T.) parvus

Helisoma (C.) newberrvi

Juga (Oreobasis) “nigrina”

Juga (Oreobasis) nigrina

Lanx alta

Lanx klamathensis

Lymnaea stagnalis appressa

Lyogyrus n. sp. 3

Lyogyrus n. sp. 4

Lyogyrus n. sp. 5

Menetus .(M.) callioglyptus

Physella (Costatella) virgata

Physella (Physella) gyrina

[x]

Planorbella (P.) subcrenata

3 S - TR

Planorbella (P.)} tenuis

Promenetus exacuous

Promenetus umbilicatellus

*Psusdosuctinea columelia

Pyrgulopsis archimedis

Pyrgulopsis n. sp. 1

Pyrgulopsis n. sp. 2

*Radix auricularia

[x]

Stagnicola (H.) caperata

Stagnicola (H.) montanensis

Stagnicola (Stagnicola) elodes

Valvaia humeralis

Vorticifex effusus dalli

Vorticifex effusus diagenalis

Vorticifax effusus effusus

Vorticifex k., klamthensis

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

Ferrissia rivularis

Fluminicolan. sp. 1

Fluminicolan. sp. 2

Fluminicolan. sp. 3 «

- Fluminicolan.'sp, 7

Fluminicolan. sp. 8 -

Fluminicola n, sp. 9

Fluminicola n. sp. 16

Fluminicola n. sp. 27

Fluminicola n. sp. 28

Fluminicola n. sp. 29

Fluminicola n. sp. 30

Fluminicola n. sp. 31

Fossaria (B.) bulimoides

Fossaria (Fossaria} modicella

Fossaria (Fossaria) parva

Gyraulus (T.) parvus

Helisoma (C.) newberryi

Juga (Oreobasis) "nigrina”

Juga (Oreobasis) nigrina

Lanx alta

Lanx klamathensis

Lymnaea stagnalis appressa
Lyogyrus n. sp. 3 :

x?

Lyogyrus n. sp. 4

Lyogyrus n. sp. &

x?

Menetus (M.} calliogivptus

Physella (Costatella) virgata

Physella (Physella) gyrina

Planorbella (P.} subcrenata

Pianarbella (P.) tenuis

Promeneliss sxacuous

Promenetus umbilicatelius

*Psuedosuccinea columella

Pyrgulopsis archimedis

Pyrgulopsis n. sp. 1

Pyrgulopsis n. p. 2
| . “Radix auricularia .

Stagnicola (H.) caperata:

Stagnicola (H.) montanensis

Stagnicola (Stagnicola) elodes
Valvata humeralis

Vorticifex effusus dalli

Verticifex effusus diagonalis

Vorticifex effusus effusus

Vorticifex k. klamthensis

Vorticifex k. sinitsini

T13

Ex. 279-US-407
Page 99 of 236



- . , L
— ifes Joo — 188 Fwe reaw T

Ferrissia rivularis
Fluminicolan. sp. 1
Fluminicolan, sp. 2
Fluminicolan, sp. 3
Fluminicolan. sp. 7

‘ Fluminicola . sp. 8
Fluminicola n. sp. 9
Fluminicola n. sp. 16 e B ) Nk
Fluminicola n. sp. 27 i 5 ) X
Fluminicola n. sp. 28 :
Fluminicola n. sp. 29
Fluminicola n, sp. 30
Fluminicola n. sp. 31
Fossaria (B.) bulimoides
Fossaria (Fossaria) modicella
Fossaria (Fossaria) paiva
Gyraulus (T.) parvus
Helisoma (C.) newberryi
Juga (Oreobasis) “nigrina”
Juga (Oreobasis) nigrina
.anx afta
Lanx klamathensis
Lymnaea stagnalis appressa
Lyogyrusn. sp. 3
Lyogyrus n. sp. 4
Lyogyrus n. $p. 5

Menetus (M.) calfioglyptus X
Physella (Costatella) virgata :
Physella (Physella) gyrina X ] . X

Planorbella (P.) subcrenata
Planorbella (P.) tenuis
Promenetus exacuous
Promenetus umbilicatellus
*Psuedosuccinea columella
Pyrgulopsis archimedis
Pyrgulopsis n. sp. 1:
Pyrgulopsis n. sp. 2
*Radix auricufaria -~
Stagnicola {H.) caperata
Stagnicola {H.) montanensis ] ]
Stagnicola (Stagnicela) elodes X
Valvata humeralis
Vorticifex effusus dalli
Vorticifex effusus diagonalis _
Vorticifex effusus effusus X X
Vorticifex k. klamthensis
Vorticifex K. sinitsini

T4

Ex. 279-US-407
Page 100 of 236



TABLE :3. 'UPPER KLAMATH: SITE ‘FAUNAL LISTS: GASTROPODS: (conl.).

Ferrissia rivularis

Flurninicolan. sp..1-

Filuminicolan. sp. 2

Fiuminicolan. sp. 3

Fluminicolan. sp. 7

Flumninicolan. sp, B

Fluminicolan, sp, 9 :

Fluminicola n. sp. 16

D2

Fluminicola n. 'sp. 27.

Fluminiccla n. sp. 28

Flumninicola n. sp. 29

Fluminicola n. sp, 30

Fluminicofa n. sp, 31

Fossaria (B.) bulimoides

Fossaria (Fossaria) modicella

Fossaria (Fossaria) parva

Gyraulus (T,) parvus

Helisoma (C.) newiberryi

Juga (Oreobasis) ‘nigrina"

Juga (Orecbasis) nigrina

Lanx affa o

Lanx klamathensis

Lyrmnaea stagnalis appressa

Lyogyrus n. sp. 3

Lyogyrus n. sp. 4

Lyogyrusn. sp. 5

Menetus (M.) callioglypius

Physella (Costatella) virgata

Physella (Physella} gyrina

Ix]

Planorbelfla {P.) subcrenata

Planarbella (P.) tenuis

Promenetus exacuous

Promenetus umbilicatellus -

*Psuedosuccinea columella

Pyrgulopsis archimedis

Pyrgulopsis n. sp. 1

Pyrgulopsis n. sp. 2

*Radix auricularia

Stagnicola (H.) caperata

Stagnicoia {H.) montanensis

Stagnicola (Stagnicola) elodes

Valvata humneralis

Vorticifex effusus dalli

v'GOB

Vorticifex effusus diagonalis

Vorticifex effusus effusus

Vorticifex k, klamthensis

Vorticifex k. sinitsini
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TABLE 3. UPPER

‘KLAMATH SITE ‘FAUNAL LISTS: “GASTROPODS (cont.).

Ferrissia rivularis

,‘w"‘—-\ !

ou)

Fluminicolan. sp.1

Fluminicolan. sp. 2

Fluminicolan. sp. 3

Fluminicolan. sp. 7

Fluminicolan. sp. 8 -

Fluminicolan. sp. 9

Fluminicolan. sp. 16

Fluminicola n. sp. 27

Fluminicola n. sp. 28

Fluminicola n. sp. 29

Fluminicola n. sp. 30

Fluminicola n. sp, 31

Fossaria (B.) bulimioides

Fossaria (Fossaria) modicella

Fossaria (Fossaria) parva

Gyraulus (T.) parvus

Helisoma (C.) newberryi

Juga {Oregbasis) "nigrina”

Juga (Orecbasis)} nigrina_

Lanx afta

Lanx klamathensis

Lymnaea stagnalis appressa

Lyogyrus n. sp. 3

00D _

Lyogyrusn.'sp. 4 i

Lyogyrus n. sp. 5

Menetus (M.) callioglyptus

Physalla (Costatslla) virgata

Physella (Physella) gyrina

Planorballa {P.) subcrenata

Planorbelia (P.) tenuis

Promenetus exaclous

Promenetus umbilicatellus

*Psuedosuccinea columelia

Pyrgulopsis archimedis

Pyrgulopsis n. sp. 1

Pyraulopsis n. sp. 2

*Radix auricularia

Stagnicola (M.} caperata

Stagnicola (H.} montanensis

Stagnicola {Siagnicola) elodes

Valvata humeralis

o3

Vorticifex effusus dalli

Vorticifex effusus diagonalis

Verticifex effusus effusus

007

OO,

G

Vorticifex k. klamthensis

Vorticifex k. sinitsini
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TABLE ‘3. UPPER KLAMATH SITE FAUNAL  LISTS: GAS.TRO_PODS: (cont.).

Fetrissia rivularis

Fiuminicola n. sp. 1

Fluminicolan.sp. 2 -

Fluminicolan. sp. 3

Fluminicolan. sp. 7

;o0

A-1TY

- Fluminicola.n.sp.’8 -

o4 LU R

Fluminicola . sp. 9

Fluminicola n. sp. 16

Fluminicola n. sp. 27

Fluminicola n. sp. 28

Fluminicola n, sp. 29

Fluminicola n. sp. 30

‘Fluminicofan, sp. 31 -

.0l

.:"' o3

Fossaria (B.}) bulimoides

g I e 1T w4149

Fossaria (Fossaria) modicella

Fossaria (Fossaria) parva

Gyraulus (T.) parvis

Helisoma (C.) newberryi

Juga (Oreobasis) "nigrina” .

Juga (Oraobasis) nigrina

Lanx alta

Lanx kfamathensis

Lymnaea stagnalis appressa

Lyogyrus n. sp. 3

Lyogyrus n. sp. 4

Lyegyrusn, sp. 5

Menetus (M.) callioglyptus

Physella (Costatella) virgata

Physella (Physella) gyrina

Planorbefla (P.) subcrenata

Planorbella {P.) tentis

Promenelus exacuous

Promenetus:umbilicatelius

*Psuedosuccinea columella

Pyrgulopsis archimedis

Pyrgulopsis n. sp. 1

e N u?“\:’»“‘.a, S

Pyrgulopsis n. sp. 2

*Radix auricularia

Stagnicola (H.) caperata

Stagnicola {H.) montanensis

Stagnicola (Stagnicola) elodes

Valvata humeralis

Vorticifex effusus dalli

Vorticifex effusus diagonalis

Vorticifex effusus effusus

[x]

Vorticifex k. kiamthensis

Vorticifex k. sinitsini

Ti17
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Ferrissia rivularis
Fluminicolan, sp. 1
Fluminicola n. sp. 2
Fluminicola n. sp. 3

) Fluminicala n. sp. 7 N R

Lol Fluminicolan, sp.8 i x|
Fluminicolan. sp. 9 b ] : 50
Fluminicolan. sp. 16 . i B B S : . e
Fluminicolan. sp. 27 . : : ) )
Fluminicola n. sp. 28 :
Fluminicola n. sp. 29 b
Fluminicolan. sp. 30 - BN PR PR b ek et
Fluminicolan, sp. 31" IR ; x|

Fossaria (B.) bulimoides
Fossaria (Fossaria) modicella
Fossatia {(Fossaria) parva
Gyraulus (T.) parvus x | x
Helisoma (C.) newberryi ) :
Juga {(Oreobasis) "nigrina"
Juga (Oreobasis) nigrina
Lanx afta
Lanx klamathensis
Lymnaea stagnalis appressa
Lyogyrus n. sp. 3
Lyogyrus n. sp. 4
Lyogyrusn. sp. 5
Menetus (M) callioglyptus
Physella (Costatella} virgata
Physella (Physella) gyrina X X
Planorbella (P.) subcrenata x X
Planorbella (P.) tenuis
Promenetus exacuous
Promenstus umbilicatellus
*Psuedosuccinea columelia
Pyrgulopsis archimedis

ol Pyrgulopsisn.sp.1 el |
L SV | Pyrgufopsis n, sp. 2 X ‘X
*Radix auricuiaria
Stagnicola {H.) caperata

Stagnicola {H.) montanensis
Stagnicola (Stagnicola) elodes
Valvata humeralis

Verticifex effusus dalli
Vorticifex effusus diagonalis
Vorticifex effusus effusus X
Vorticifex k. klamthensis
Vorticifex k. sinitsini
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TABLE 3. ‘UPPER KLAMATH SITE -FAUNAL LISTS: GASTROPODS. {cont,)..

Ferrissia rivularis
Fluminicolan,sp, 1. .. X
Flurninicolan, sp. 2 s :
Fiuminicolan. sp.3 3 I~ £ : : “|.ol%

- Fluminicolan. sp. 7 K ix - C = o -
Fiuminicelan. sp. B
Fluminicolan. sp. 9

.Fluminicofa n. sp. 16
Fluminicola n. sp. 27
Fluminicola n. sp. 28
Fluminicola n. sp. 29
Flurminicola n, sp, 30
Flumninicola n. sp, 31
Fossaria {B.) bulimoides
Fossaria (Fossaria) modicella
Fossaria (Fossaria) parva
Gyraulus (T.) parvus - " X
Helisoma (C.) newberryi ‘X
Juga (Oreobasis) "nigrina" '
Juga (Oreobasis) nigrina
Lanx aita )

Lanx klamathensis .
Lymnaea stagnalis appressa
Lyogyrus n. sp. 3
Lyogyrus n. sp. 4
Lyogyrus n.'sp. 5 - o L

_Menétus (M.) callioglyptus i : x
Physalla (Costatelia) virgala -
Physella (Physella) gyrina ) X X
Planorbelia {P.) subcrenata X
Planorbelia (P.) tenuis
Promenetus exacuous
Promenetus umbilicatellus 1:

*Psuedosuccinea columella i)
Pyrgulopsis archimedis . ' X
Pyrgulopsis n. sp. 1 ]
Pyrgulopsis n. sp. 2 . .
*Radix auricularia . L X X
Stagnicola (H.) caperata_ . : X X
Stagnicola (H.) montanensis '
Stagnicola.{Stagnicola) elodes
Valvata humeralis - _ L x
Vorticifex effusus dalli. . X

Vorticifex effusus diagonalis . 084

Vorticifex effusus effusus Jotly | om0t

Vorticifex k. kKlamthensis ] X X

Vorticifex k. sinitsini

' T19
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TABLE 3. UPPER KLAMATH SITE ‘FAUNAL LISTS: GASTROPODS. (cont.)..

Ferrissia rivularis
Fluminicola n. sp. 1
Fluminicolan. sp. 2
Eluminicolan. sp. 3 i I
Fluminicolan.sp. 7 SRR I
Flumninicolan, sp. 8 :
Fluminicofan. sp. 9
Fluminicola n, sp. 16
Fluminicola n. sp. 27
Fluminicola n. sp. 28
Fluminicola n. sp. 29
Fluminicola n. sp. 30
Fluminicola n. sp. 31
Fossaria (B.) bulimoides
Fossatia {Fossaria} modicella
Fossaria (Fossatia) parva
Gyraulus (T.) parvus
Helisomna (C.) newberryi
Juga (Oreobasis) "nigrina’
Juga (Oreobasis) nigrina
Lanx alta ’
Lanx klamathensis’
Lymnaea stagnalis ‘appressa
Lyogyrus n. sp. 3
Lyogyrus n.sp. 4
Lyogyrus n. sp. 5
Menetus (M.) calijoglyptus
Physelfa (Costatella) virgata
Physelia (Physella) gyrina
Planorbella {P.) subcrenata
Planorbella (P.) tenuis
Promenetus exacuous
Promenetus umbllicatellus X
*Psuedosuccinea columella :
Pyrgulopsis archimedis
Pyrgulopsis n. sp. 1
Pyrgulopsis n. sp. 2
*Radix auricularia
Stagnicola (H.) caperata
:|_Stagnicola (H.) montanensis
Stagnicola (Stagnicola) elodes
Valvata humeralis
Vorticifex effusus dalli
Vorticifex effusus diagonalis
Vorticifex effusus effusus
Vorticifex k. klamthensis
Vorticifex k. sinitsini
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TABLE ‘3. UPPER KLAMATH -SITE -FAUNAL ‘LISTS:" GASTROPODS" (cont.).’

Ferrissia tivularis

Fluminicolan. sp. 1

Flurninicola n. sp. 2

Flumninicola n, sp. 3

Fluminicolan. sp. 7

Fluminicolan. sp. 8

Fluminicolan. sp. 9

Fluminicolan. sp. 16: -

Fluminicola n. sp. 27

Fluminicola n. sp. 28

. Fluminicola n. sp. 29

Fiuminicola n. sp. 30:

Fluminicolan. sp. 314..

. ,(jg)o' s

Fossaria (B.) bulimoides .

Fossaria (Fossaria) modicella

Fossaria (Fossatia) parva

Gyraulus (T.) parvus. ..

Helisema (C.) newberryi

Juga (Oreobasis) "nigrina”

[x]

Juga (Oreobasis) nigrina
Lanx alta )

L anx kiamathensis

Lymnaea stagnalis appressa

Lyogyrusn. sp. 3

Lyogyrusn. sp. 4

Lyogyrusn.sp. 5

Menetus (M) callioglyptus

Physella (Costatella) virgata

Physella (Physella} gyrina

Planorbelia (P.) subcrenata ..

Planorbella (P.} tenuis

Promeneltus exacuous

Promenetus umbilicatelius ..

*Psuedosuccinea columelia

Pyraulopsis archimedis

Pyrgulopsis n. sp. 1°

Pyrgulopsis n. sp. 2

*Radix auricularia

Stagnicola (H.) caperata

Stagnicola (H.) montanensis

Stagnicola (Slagnicola) elodes
Valvata humeralis .

Vorticifex effusus dalli

Vorticifex effusus diagonalis

Vorticifex effusus effusus

Vorticifex k. klamthensis

Vorticitex k. sinitsini
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TABLE 3.

Ferrissia rivilaris -

UPPER KLAMATH. SITE F.’AUNAL LISTS:

GASTROPODS (cont.).

Fluminicola n. sp. 1«

Fuminicolan,sp. 2 =%

Flurninicolan. sp. 3

- Fluminicolan. sp. 7

Fluiminicofan. sp. 8

Fluminicofan. sp. 9

Eturninicolan. sp. 16 " nul.

Fluminicolan. sp. 27 = "

Fluminicolan.sp. 28 %+ %

Fluminicola n. sp. 29

Fluminicolan.'sp. 30

. Fluminicolan. sp. 31

“Fossarja (B.) bulimoides ™

Fossaria (Fossaria) parva

Fossaria {(Fossaria) modicella ' §

Gyraulus {T.) parvus

-

- Helisoma [C.) neviberryi

Juga (Oreobasis) “nigrina”

Juga (Oréobasis) | mgrma

e

Lanx alta’

~Lanx klamath'ensfs

_Lymnaea stagnalis appressa ’

‘Lyogyrusn.'sp. 3

“Lyogyriisn. sp. 4

Lyogyrusn, sp. 5 %

Menetus (M.) callioglyptus -

py

“Physella (Costatella) virgata

ol |elu]o|s|olalsieio

Physella (Physella) gyrina

w
~l

" Planorbella (P.) subcrenata

-
o

Plancrbella (P.) tenuis

Promenetus exacuous

Profmenetus umbilicatellus

*Psuedosuccinea columella

A

Pyrgulopsis archimedis

Pyrguiopsis n.sp.’1

“Pyrgulopsis n. sp, 2

*Radix auricularia ™

* Stagnicola (H.) caperata’

Eryy pury

Stagnicola (H.) montanensis

_Stagnicola (Stagnicola) elodes

-y

Valvata humeralis

Vorticifex effusus dalli

Vorticifex effusus diagonalis

Vil lolw VM joio || {o

Vorticifex effusus effusus

™
~!

Vorticifex k klamthensis

-

Vorticifex k. sinitsini

w
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.

(zee}f t

2\-49 -

Anodonta californiensis
Anodonta wahlametensis
Anodonta orsgonensis
Gonidea angulata
Margaritifera falcata
Corbicula fluminea
‘Sphaerium patella
Sphaerium striatinum
Musculium raymond|
Pisidium idahoense -

Pisidium casertanum A1 o] o x
Pisidium compressum B %
Pisidium pauperculum ' X

Pisidium ultramontanum
Pisidium n. sp. 1

Pisidium variabile s
Pisidium insigne . . . X
Pisidium punctatum :

SITE DIVERSITY s lalej1lals|alalzl|ali
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TABLE 4. UPPER KLAM

Anodonta californiensis

ATH SITE FAUN

. (cont)

AL LISTS: BIVALVES.

Anodonta wahlametensis

Anodonta oregonensis

Gonlidea angulata

Margaritifera falcala

Corbicula fluminea

Sphaerium palella

Sphaerium striatinum

Musculium raymondi

Pisiditim idahoense

Pisidium casertanum

Pisidium compressum

Pisidium pauperculum

Pisidium ultramontanum

Pisidium n. sp. 1

Pisidium variabile

Pisidium insigne

Pisidium punctatum

SITE DIVERSITY

-y
[{+]
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TABLE 4. UPPER KLAMATH SITE FAUNAL L!STS BIVALVES
(cont)

Anodonta californiensis

Anodonta wahlametensis

Anodonta oregonensis

Gonidea angtilata

Margaritifera falcata

Corbicula fluminea

Sphaerium palella

Sphaerium striatinum

Musculium raymondi

Pisidium idahoense’

Pisidium casertanum

Pisidium compressum

Pisidium paupercuium

Pisidium ultramontanum

Pisidium n, sp. 1

Pisidium variabile

Pisidium_insigne

Pisidium punctatum

SITE DIVERSITY

10
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TABLE 4. UPPER KLAMATH SITE FAUNAL LI

Anodonta californiensis

STS: BIVALVES.

Anodonta wahlametensis

Anodonta oregonensis

Gonjdea angulata

Margaritifera falcata

Corbicula fluminea

Sphaerium patella

Sphaerium striatinum

Musculium raymondi

Pisidium idahoense

Pisidium casertanum

Pisidium compressum

Pisidium pauperculum

Pisiditm n. sp. 1

Pisidium ultramontanum

Pisidium variabile

Pisidium insigne

Pisidium punctatum

SITE DIVERSITY

T26
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TABLE 4 UPPEH KLAMATH SITE FAUNAL LISTS BIVALVES
EP (cont.)

Apodanta californiensis
Anodonta wahlametensis
Anodonta oregonensis
Gonidea angulata
Margaritifera falcata
Corbicula fluminea
Sphaerium patella
Sphaerium _striatinum N L ' .
Musculium raymondi : ;
Pisidium idahoense

Pisidium casertanum - 1 . X .4 : : X
Pisidium compressum :
Pisidium pauperculum ) ' X

Pisidium ultramontanum
Pisidium n, sp. 1

Pisidium variabile ] X X _ : ; X
Pisidium_insigne ' X : ; X RRRRE S ¢
Pisidium punctatum N l

sitE DIVERsITY | a3 | a | e | 7 | af s | s |7 |25 |0
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TABLE 4 UPPEFI KLAMATH SITE FAUNAL LISTS BIVALVES
(cont)

Anodonta_californiensis
Anodonta wahlametensis "
- Anadonta oregonensis _ ;
Gonidea angulata ' 5 HIE B X
Margaritifera falcata ' : L ' x
Corbicula fluminea i ' '

Sphaerium patella
Sphaerium striatinum

Musculium ‘raymondi ol ox
Pisidium idahoense N : :
Pisidium casertanum X e x |- 2 X

Pisidium compressum
Pisidium pauperculum
Pisidiumn ultramontanum
Pisidium n. sp. 1
Pisidium variabile ' X - ' - x| ox
Pisidium insigne : : : e
Pisidium punctatum o ' ' B ' '

smE piversiTy |7 |8 o fo oo |1 ]|2]|8]s]|oe

T28.
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TABLE 4. UPPER KLAMAT

Anodonta ‘californiensis

H SITE FAUNAL LISTS: BIVALVES.
(cont) o _

Anodonta wahlametensis

Anodonta oregonensis

Gonidea angulata

Margaritifera falcata

Corbicula fluminea

Sphaerium patella

Sphaerium striatinum

Musculium raymondi

Pisidium idahoense '

Pisidium caserfanum

Pisidium compressum

Pisidium pauperculum

| Pisidium ultramontanum

Pisidium n. sp. 1

Pisidium variabile

Pisidium insigne

Pisidium punctatum

L

SITE DIVERSITY

T29
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
o - {cont) SR

L Anodonta californiensis
Anodonta wahlametensis
Anodonta oregonensis
Gonidea angulata
Margaritifera falcata
Corbicula fluminea
Sphaerium patelia
Sphaerium striatinum
Musculium raymondi
Pisidium idahoense :
Pisidium casertanum Sl x
Pisidium compressum '
Pisidium paupercuium
Pisidium ultramontanum
Pisidium n. sp. 1
Pisidium variabile
Pisidium insigne
Pisidium punctatum

f
|

STEDIVERSITY. lo |2 e [22]oclz2)o|o o]

T30
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
* (cont.)

Anodonta californiensis

Anadonta wahlametensis

‘Anodonta oregonensis

Gonidea angulata

Margaritifera falcata

Corbicuia fluminea

Sphaerium patslla

Sphaerium striatinum

Musculium raymondi

Pisidjum idahoense’

Pisidium casertanum

Pisidium compressum

Pisidium paupsrcuiurn

Pisidium ultramontanum

Pisidium n, sp. 1

Pisidium variabile

Pisidium insigne

Pisidium punctatum

SITE DIVERSITY

11

T31
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TABLE 4. UPPER KLAMATH

Anodonta californiensis

5, 100-

(cont):

194 anes vewr AlNs (7

s

SITE FAUNAL LISTS: BIVALVES.

Anodonta wahlametensis :

Ancdonta cregonensis

Gonidea angulata

Margaritifera falcata

Corbicula fluminea

Sphaerium pateila

Sphaerium striatinum.

Musculium raymondi

[x]

Pisjdium idahoense

Pisidium casertanum

[x]

Pisidium compressum

Pisidium pauperculum

Pisidium uitramontanum

Pisidium n. sp. 1

Pisidium variabile

[x]

Pisidium insigne

Pisidium punctatum

SITE DIVERSITY

T3z
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.:
o (cont.) :

Anodonta californiensis

Anodonta wahlametensis

Anodonta oregonensis

Gonidea anguiata

Margaritifera . falcata

Corbicula fluminea

Sphaerium patella

Sphaerium striatinum

Musculium raymondi

Pisidium idahoense

Pisidium casertanum

Pisidium compressum

[x]1[x]

Pisidium pauperculum

Pisidium ultramontanum

Pisidiutm n. sp. 1

Pisidium variabile

Pisidium insigne

Pisidium punctatum

SITE DIVERSITY

H
m||
o

Ta3
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TABLE 4.'UPPER KLAMATH SITE FAUNAL LISTS:'BIVALVES.
' {cont.}; : '

Anodonta_californiensis
Anodonta wahlametensis
| Anodonta oregonensis L : C X
Gonidea angulata )
Margaritifera falcata
Corbicuia fluminea

Sphaerium patella - X

Sphaerium striatinum

Musculium raymondj ; ' : X

Pisidium idahoense : i

Pisidium casertanum _ : : X X

Pisidium compressum c b X
Pisidium_pauperculum ' ,o069

Pisidium ultramontanum - o

Pisidium n, sp. 1 | _ ' X

Bisidium variabile ” - X X x]
Pisidium insigne ' L
Pisidium punctatum X

SITE DIVERSITY

T34
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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 patella
Sphaerium striatinum

Musculium raymondi : 3 | ox
Pisidium idahoense _ RO R :
Pisidium casertanum - X X x S : 0 4
Pisidium compressum X { :

Pisidium pauperculum

Pisidium ultramontanum
Pisidium n. sp. 1 e
Pisidium_variabile - X ' | x - 1 x
Pisidium insigne: - x [ PR
Pjsidium punctatum

SITE DIVERSITY

T35

Ex. 279-US-407
Page 121 of 236



TABLE 4. UPPER KLAMATH SITE FAUNAL
(cont)

Anodonta californiensis

LISTS: BIVALVES.

Anodonta wahlametensis =

Anodonta oregonensis

Gonidea angulata

Margaritifera falcata

Corbicula fluminea -

Sphasrium patella

Sphaerium striatinum

Musculium raymondi

Pisidium idahoense

Pisidium casertanum

[x]

X _X X [x]

I8

Pisidium compressum

Pisidium pauperculum

Pisidium ultramontanum

Pisidium n. sp. 1

Pisidjum variabile

Pisidium insigne

[x]‘

Pisidium punctatum

SITE DIVERSITY

T36
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TABLE 4. UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
(cont.).

Ancdonta californiensis

Anodonta wahlametensis

Anodonta oregonensis

Gonidea angulata

Margaritifera falcata

Corbicula fluminea

Sphaerium patella

Sphaerium striatinum

Muscuiium raymondi

Pisidium idahoense

Pisidium casertanum

Pisidium compressum

[x]

[x]'--

[x]

Pisidium pauperculum

Pisidium ultramontanum

UOIO

Pisidium n. sp. 1

Pisidium variabile

[x]

Pisidium insigne

[ x]

[x_]_

Pisidium punctatum’

Ix]

SITE DIVERSITY .

11

©n

T37
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TABLE 4.-UPPER KLAMATH SITE FA_U_NAL.LISTS: BIVALVES.
(cont.) ' S

Anodonta californiensis
Anaodonta wahlametensis
Anodonia cragonensis
Gonidea angulata
Margaritifera falcata
Corbicula fluminea
Sphaerium patella X
Sphaerium striatinum '
Musculium raymondi
Pisidium idahosnse
Pisidium casertanum X o pbIx] B Ix]
Pisidium compressum '
Pisidium pauperculum
Pisidium ultramontanum
Pisidium n. sp. 1
Pisidium variabiie
Pisidium insigne : x
Pisidium punctatum '

SITE DIVERSITY

T38
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TABLE 4. UPPER KLAMATH SITE FAUNAL

Anodonta californiensis

' (cqn_t.)

LISTS: BIVALVES.

Anodonta wahlametensis

Anodonia cregohensis

Gonidea angulata

Margaritifera falcala

Corbicula fluminea

Sphaerium patella

Sphaerium striatinum

| Musculium raymondi

Pisidium idahoense .

Pisidium casertanum ...

SITE DIVERSITY

Pisidium_punctatum -
T -

0

COX
Pisidium compressum
Pisidium pauperculum
Pisidium ultramontanum -
Pisidium n. sp. 1
Pisidium variabile Sy
Pisidium _insigne X

T39
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TABLE 4..UPPER KLAMATH SITE FAUNAL LISTS: BIVALVES.
' (cont) - '

Anodonta ‘californiensis

#FAnodonta wahlametensis
‘Anodonta oregonensis
-Gonidea angulata
-Margaritifera “falcata
Corbicula fluminea -
-Sphaerium patella .
Sphaerium striatinum
Musculium raymondi -
Pisidium idahoense '
Pisidium casertanum
Pisidium compressum -
Pisidium -paupercufum

-+ Pisidium ultramontanum
Pisidium n.sp. 4" ' - Y
Pisidium -variabile : ' ' S 319
Pisidium -insigne - e i 14
Pisidium punctatum - -~ oo g

Ln'ch-qco:o___m_m'm'of_n

Py
o

w

w

[4,]

SITE DIVERSITY

T40
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*

TABLE 6. SITE OWNERSHIP.

Crater Lake National Park (total
2)

107 {oa _;]

Winema National Forest (total 78)

16,17,18,20 21, 24, 25, 33,35,:36,:37, 38,

39, 40, 41, 42, 43, 44, 47, 50, 51, 53, 54, 55,
59, 60, 61, 62, 63, 64, 65, 67, 69, 70,.71, 74,
75, 76, 77, 78, 79, 93, 96, 101, 104, 105, 106,
199;110,111,112,j13;114,115'116 117,
118, 125, 126, 127, 128,129, 146, 147, 155,
156, 157, 159, 160, 161, 172, 173, 174, 175,

Fremont National Forest.(total 3)

{176, 177, 179, 180

28,119, 120

'Klamath National Wildlife Refuge -
{total 1)

58 ' -

BLM (total 22)

10,711, 12, 72, 81, 82, 83, 90, 91, 92, 133,
134,135, 136, 1137, 138, 139 15_1 152 153'_
154, 188 s

State of Oregon {(total 9%}

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

Klamath County (total 6)

7, 19 97, 98, 99,.181 .

City of Bonanza (fotal 5). =~

180,142, 143, 144, 145

Other (total 62%)

14, 6,78, 9, 13, 14, 15222326272930
131, 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. '

note that some of these sites are

whol]y or. |n part h:ghway rlght of ways and hence also

publicly owned. In many cases, the extent of the highway right-of. . way was unclear Ownershlp

determined using Winema National Forest Road. Allas Winema Nat:onal Forest 1986 and Fremont
National Forest 1987 1: 126 7201 maps : . .

T44
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~ APPENDIX A.SITES.

Map coordlnates are from the Iatest avaliable USGS 7. 5' series topographlc maps. Legal
coordlnates are given when pract:ca[ where survey is 1rregular pro;ected coordlnates are glven :
orlentlng from the northwest section comer where\rer posmbla Some areas have not been
surveyed, or the survey is sufficiently 1rregular as to make use of townshlp and range difflcurt
Hence, UTM coordinates are a[so supplied, in the format favored by Crawford (1983) Fload_
names, road numbers and land ownership were confirmed usmg Delorme Mapplngs Oregon
Atlas and Gazetieer, Winema National Forest Road Atlas, Winema National .Forest 1986 .and
Fremont National Forest 1987 1:126,720 maps. Site descrlptlons are apamal dump from Deixis
MolluscDB™. Number in parentheses at the end of each entry refers to site rnap page number_

(see Appendix B).

Site entry format. - - o0 o . Prolect site number Dems Iocalny number [in brackets]
' o | Iocalrty name, coordlnates (UTM; legal), quadrangle '
“*(name and year), county, drainage, mountain range, -
-~ valley, geographic descniption, elevation, depth,
~-habitat description, locality remarks collector remarks

B 'date collected and collectors

Collector a_bbreviatione as follows: _ TF=- : Terrence J. Frest
: RN e SR  BEJ= .- Edward J. Johannes -
~wdd= - James E. Johannes.

-SW= - Steve L.-Welly ..

At
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1. [630] South source springs to the Wood River. Zone 10: 583,750E 4,731,980N. SWs; SEx
NE» SE% sec. 3, T33S R7 14, 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 (OH 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; siow-swift; clear; shallow-deep. Hand and dip net collections; partly
sieved -in field. Abundant ‘Fluminicola . locally . (2 . species);..uncommon . sphaeriids. . Some
modification at some spring sources; possibly partly dug out. 8/156/1991 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 sphaemds 6/2411994 TF, EJ! .. = [B24]

2. [631] First unnamed spring south of Klamath State Fish Hatchery. Zone 10: 586,460E
4,722,210N. NE% NE% SEx SW sec. 1, T34S R7 %:E, Fort Klamath 1985 .quad.;. Klamath Co.
Crooked Creek-Wood Fllver-Agency Lake- Upper Klamath Lake-Link River-Lake Euwauna-
Klamath River, Wood River Valley. First unnamed spring ca. 0.1 mi. S. of Kiamath StateFish
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 Rorjppa to E. of
access road; less common below. Predominantly basalit cobble substrate to E. of road, with some
mud and sand patches; slow; clear; moderately cold. Common small Fluminicola on cobbles: rare
sphaeriids (not collected). Collected by hand and dip net. Flow parlly diverted into hatchery;
collected below ‘diversion structure.” 8/15/1991 TF, 'EJ, JJ! Common small Fluminicola on
cobbles; rare sphaeriids. (not collected). Dip net and tray collection. 6/23/1994 TF, EJ! [B26]

3. [632] Tecumseh Spring northeast of Agency Hill. Zone 10: 586,770E 4,721,340N. SW; NEx
SWri NE% 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 Ceratophyllum beds in deeper areas, some substantial Chara
stands; mostly mud substrate, with scattered gravel, cobbles, boulders, especially on E. side and
S. end. Abundant Flumninicola; very common Carinifex; sphaeriids; Physella; very rare dead Lanx.
Collected by hand and dip net. Parlly dug out and diveried as water source. 8/15/1991 TF, EJ, JJ!
Abundant Fluminicola; very common Carinifex; sphaeriids; Physella; rare Lanx on cobbies. Dip
net and tray, hand collections; partly sieved in the field. 6/24/1994 TF, EJ! {B26]

4. [633] Wood River Springs at head of Wood River. Zone 10: 583,440E 4,732,680N, NE% NE%
SWi: NE% sec. 3, T33S R7 %E, Fort Kiamath 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. Kimbali State Park, NE of Fort
Klamath, off Sun Mountain Road (OR 232, FS 2300}, Elev. 4200'. Depth 1-2". Cold springs with
mostiy fine gravel and sand (pumice) substrate; some large wood fragments; locat dense Rorippa.
Heavily grazed, with snails (common smali Fluminicola) surviving only in fortuitously protected
areas. Hand and dip net collections. 8/15/1991 TF, EJ, JJ! [B24]

5. [634] Crooked Creek 1. Zone 10: 586,580E 4,721,600N. SWy SWh NWiy NE4 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 (CR 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

A2
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substrate; no macrophytes. Common. Iarge black Flum.'mcola Hand brush and tray collecl:on
8/15/1991 TF, EJI. .~ [826] ' . ; .

6. [635] Llnk River at USGS nonh gaugmg slatlon Zone 10 599 550E 4 674 920N NEH SWJr
SWi NWy sec. 32, T38S ROE, Kiamath Falls 1985 quad., ‘Klamath .Co..Link River-Lake Euwauna-
Klamath River. Link River on W. side at USGS N. gauging slation, just-N. of a power station, W. of
Klamath Falls. Etev. 4098'. Depth 1-48", River with substrate ranging from pebbles to boulder-size
rocks. Rapids. " Abundant - Vorticifex . klamathensis: -klamathensis; - common . Pyrgulopsis
archimedis; - Pyrgulopsis: n.- sp.; uncommon Lyogyrus;: common ‘sphaeriids. Hand and dip net
collections. -8/15/1991.-TF, EJ, JJ! Vorticifex. kiarnathensis - klamathensis, common’ Pyrgulopsis
archimedis; Pyrgulopsis n. sp.;.uncommon: Lyogyrus; common sphaemds Hand, drp net, and
brush collected, 10/26/1992 TF, EJ, JJt .. - [B36] : :

7. 1636] Barkley Spring below Modoc Fllm Zone 10; 597, 930E 4 692 700N Quaner secl:ons nol
practical; sec. 6, T37S: ROE; Modoc Point 11985 quad., Klamath Co. Upper Klamath Lake-Link
River-Lake Euwauna-Klamath River. Barkley Spring at the'S. end of Hagelstein County Park, W.
side of Algoma Road, E. of US 97 (The Dalles-California Highway) and Upper Klamath Lake,-below
Modoc Rim, ca.. 13 mi. N. of Klamath Falls. Elev. 4150 Depth.11-4".- Large cold spting pool with
predominantly sand and fine pumice-basalt gravel; Jocal 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 s. spring diverted into concrete irrigation channel.
8/15/1991 TF, EJ, JJ! [848} ' s :

8 [637] Wllllamson Rrver at the Watemheel Campground Zone 10: 591 540E 4, 708 360N NW’/
SWhi SWi NEY sec. 21, T35S R7E, Agency Lake 1985 quad Klamalh Co. Wllhamson River-
Upper Klamath Lake-| Llnk River-Lake Euwauna-Klamath River: Waterwheel Campground. (private)
W. off US 87 (The Dalles-California Highway) bridge ‘on. the N. side.of the -Williamson River,
opposite Wiliamson River Pumping Station. Elev. 4142". Depth 1-4".. River with gravel-cobble-
some mud substrate; no macrophytes; very common odd lumber mil effluent-type algae and
some protozoan coating on rocks. Gravel bar rapids.: Common, small Lanx uncommon iarge
Fluminicola. Hand collection. 8/15/1991 TF, EJ, JJ! [BS} - :

9. [638] Upper Klamalh Lake nonh of Ratt!esnake Poant Zone 10 596 552E 4, 688 792N.
Projected from NW corner; SEx SEx SE» NWw SWis sec. 23, T37S. R8E, Wocus-1985 quad.,

Kiamath Co. Upper Klamath Lake-Link River-Lake Euwauna-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; focal mud bottom. No macrophytes, but epiphytic:algae
common. One large species of Fluminicola abundant. Very rare Lyogyrus Hand collection
8/15/1991 TF, EJ, JJ! [BG?] Coon : _ . :

10. [639] Klamath Rwer easl of John C. Boyle Power Plant. Zone 10 577, 140E 4 660 260N.

S NEM SWes NW2 sec. 13, T40S R6E, Chicken Hills 1986 quad., Klamath Co. Klamath River.
Klamath 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, Polamogeton crispus,

Ceratophyllum. Collected % mi. section of the river. Juga (Oreobasrs) scattered, mostly:in guiet
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
pools. Vorticifex effusus and Physeﬂa mostly in qu1et pooE edges Hand collected. 8/16/1991 TF,

EJ, JJ* §B14] '
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11. [640] Unnamed spring south of John C.'Boyle Power Plant. Zone 10:576,440F 4,659,140N.
NE NE NWhs NEY sec. 23, T40S R6E, Chicken Hills 1986 quad., ‘Klamath Co. Klamath River
Unnamed spring 0.8 rd. 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 tnckle No macrophyles Juga
mostly juvemles collected by hand. 8/16/1991 TF EJ;JJ {B14] i

12. [641] Unnamed sprlng at Klamath Fllver FlM 212 5 Zone 10: 571 700E 4 652 820N NE’/
SE% SWi SEk 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.
Gollecled by hand 8/16/1991 TF, EJ JJI [BSO]

13. [642] Unnamed spring at Klarnath Hlver RM: 2108 Zone 10 569 590E 4652 0B80N.
Projected from NE comer; NWss NV SEss SE% NWii sec. 7, T41S ReE, ‘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 botton with some cobbles-boulders. Juga (Oreobasis) moderately abundant,
mix of Juvenlles and adults hand collected Physella sp rare not collected 8/8/1 991 TF EJ JJI
[B50] :

14, [643] Unnamed double spring run at Klamath Flrver RM 209.7. Zone 10 567 920E
4,651,160N. SWrs NE: SWhi SWia SEY sec. 12, T41S R6E, Mule Hill 1985 quad., Klamath Co.
Kiamath River Unnamed double spring run'below and'to E. of power (Pacific' Power and Lsght)_
substation below Kiamath 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 onsides.
Juga fairly ‘abundant, mostly adults and subaduits (normal popuiat:on d:slnbutron) Hand
coElected Heawly grazed area, 8/16/1991 TF EJ JJI [851] ' . '

15 {799] Upper Klamath Lake at Flatl!esnake F‘olnl Zone 10: 596 456E 4, 688 648N Pro;ected
from NW corner; NE: SWts SWha SEW SWhe sec. 23, T37S RBE, Wocus 1985 quad.; Klamath Co.
Upper Klamath Lake-Link River-Lake Euwauna-Klamath River. Upper Klamath Lake at Rattlesnake
Point just SW of the intersection of Algoma Road and US 97 (The Dalles-Califomia Highway), W. of
8. P.R. R.levee. Elev. 4143'. Depth 2-4'. Lake with mud bottom with scattered basalt boulders;
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 -Vorticifex " klamathensis - klamathensis; rare" Lyogyrus;’ uncommon F!umm.'cola
Col[ected by hand and d|p net. 10/26/1 992 TF, EJ JJ! {867] : -

16. {BOO] Unnamed springs near Ouxy Sprlng Zone 10; 596,888EF 4,694, 528N, Quarler sections
not practical; sec. 1, T37S R8E, Modoc Point 1985 quad Klamath Co. Upper Klamath Lake-Link
River-Lake 'Euwauna-Klamath River. Unnamed springs near Ouxy Spring below US 97 (The
Dalles-California Highway) at rd. mi. 260.8 ‘and S. P.-R. R. track on the E. shore of the Upper
Klamath Lake below Modoc Rim, Winema National Forest. Elev. 4143', Depth 0-1". Shallow cold:
spring run with gravel bottom scattered red:basalt with pumice like texture. Hand, brush, and dip
net collection.: Common Lyogyrus, - Fluminicola; rare Pyrgulopsis archimedis; rare Pisidium
ultramontanum. Collected at unusually low water stage of lake, 10/26/1992 TF, EJ, JJ! - [B48]

17. [801} Upper Klamath Lake offshore of Ouxy Spring. Zone 10: 596,886E 4,694,528N. Quarter
sections not practical; sec. 1, T375 RBE, Modoc Point 1985 quad.,; Klamath Co. Upper Klamath
Lake-Link River-Lake Euwauna-Klamath River. Offshore of Ouxy Spring below S. P. R. R. track

and US 97 (The Dalles-California) at rd. mi. 260.8 on the E. shore of the Upper Klamath Lake
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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 at unusually low water stage of lake. Hand, brush, and dip net

collection. 10/26/1992 TF, EJ, Jdo [B4B) s

18. [803] :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 Euwauna-Klamath River. Sucker Spring below S. P. R. R. track and US 97 (The Dalles-
California 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 (Oreobasis) -abundant;: full ontogeny. : Rare
Physella, Brush. and tray, hand collections.: Collected . at unusuaily low lake water levels.

10/26/1892 TF, EJ, JJI ~  .[B48] -

19. {804] Howard Bay boat ramp on the west side of Upper Klamath Lake. Zone 10: 587,260E
4,684,920N. SWhs NWAs NWic NE sec. 36, T37S R7E, Howard Bay 1985 quad., ‘Klamath.Co.
Upper Klamath Lake-Link River-Lake Euwauna-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 Woods Highway). Elev.
4143". Depth 1-4'. Lake .with predominantly .mudsubstrate - and -scattered ‘basalt: cobbles,
boulders; rip-rap; near shore.” Dense macrophytes  off shore bul none. close {Ceratophylium,
Nelumbo). Rather - warm and :turbid; : nil- velocity. 'No' live. mollusks :except: -Physella; dead
Slagnicola, Planorbella (not collected). 10/27/1992 TF, EJ, JJ! .~ " [B34] - =~ SRS

20. [805] Camporee Spring at Odessa Campground. Zone 10:577,270E 4,697,800N. NW3; NWs4
NWsi NE sec. 24, T36S. R6E, Pelican Bay 1985 quad., Klamath Co. Odessa Creek-Upper
Klamath Lake-Link River-Lake Euwauna-Klamath River. Camporee ‘Spring along Odessa Creek at
Odessa Campground off OR 140 (Lake of the Woods Highway) on FS 3639, Upper Klarath 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: commion “epiphytic
algae (Cladophora). Only adult Fluminicola were found in spring; most abundant at mouth. Spring
collected at extreme low-water level in Upper Klamath Lake; usually underwater at normal water
levels. Hand, tray, and brush collections: 10/27/1992 TF, EJ, JJt * ~""* "[B54] e
21.[806] Odessa Creek at Camporee-Spring. Zone 10: 577,270E 4,697, 800N, NWi NWs; NWy
NEs sec. 24, T36S R6E, Pelican Bay 1985 quad., Klamath Co. Qdessa Creek-Upper Klamath
Lake-Link River-Lake Euwauna-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 fossit -fish bones. ‘Elodea '8-8' from shore,
Dredged creek channel on either side of the nearby Camporee Spring. Dip net, trawl, and hand
collections.-:Common Carinifex, Pisidium idahoense; Fluminicola; uncommon Lanx and: Lyogyrus
on rocks. Rare Anodonta californiensis? 10/27/1992 TF, EJ, JJl - = . [B54] i ot

22..[807] Unnamed spring west of Odessa and Camporee Springs. Zone 10: 576,100E
4,697,450N. NWi; NWhs SEb NE sec.’ 23, T36S R6E, Pelican ‘Bay 1985 quad., Klamath Co.
Upper Klamath Lake-Link River-Lake Euwauna-Klamath River. Unnamed spring W. of Odessa and
Camporee Springs on the west side of OR 140 (Lake of the Woods Highway), Winema National
Forest. Elev. 4154', ‘Boulder-cobble substrate. Spring now runs dry. No mollusks. 10/27/1992
TF, EJ, JJ110/27/1992 TF, EJ, JJ! - .- [B54] : e ' S .

23. [808] Harriman Spring.in Harriman Spring Resort. Zone 10: 574,060E 4,704 ,960N. SW3; SWi;
SWis NE sec. 3, T36S R6E, Pelican Bay 1985 quad., Klamath Co. Upper Kiamath Lake-Link
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River-Lake Euwauna-Klamath River,'Haniman Spring in Hamman - 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 bottom draining directly into Upper
Klamath Lake. Rare Rorippa near shore. Offshore Veronica -and very abundant huge Nostoc
pruniforme accumulations. Both spring sources and offshore runs ‘were collected. Lake: levels
unusually low. Collected by hand, dip net, brush and tray. Common Fluminicola (possibly two
spp.); common: Lyogyrus on Nostoc under5|des and rocks; common Voﬂrc:fex and uncommon
Lanx on rocks 10/27/1992 TF, EJ, JJ' Sk {BSS] ' : . E

24, [809] Malone Spnng east side of FS 3459 Zone 10 575 180E 4 708 850N SW'/ SW’-:; NE3
NWi sec. 14, T35S R6E, Crystal Spring 1985 quad., Klamath Co. Crystal Creek-Upper Klamath
Lake-Link River-Lake Euwatina-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 Cryslal Creek,
W. of Agency Lake, Winema National Forest. Elev. 4143'. Depth 0-4'. Cold spring with mud with
occasional cobbles Macrophytes present. Hand and dip net collections. Rare Carinifex, Lanx;
uncommon Fluminicola, Lyogyrus, Lymnaea stagnalis appressa, sphaemds 10/27/1992 TF,
EJ, JJ! Recollected ‘at normal lake level; trawl, dip net and tray collections. Fauna as above; but
more common Canmfex Flummrcola Lymnaea 6/23/1 994 TF EJ' - {B19] ' i

25. [81 O] Mares Egg Sprlng at head of Crane Creek Zone 10: 576 ,BBOE 4,723, SOON ‘Quarter
sections ‘not practical; 'sec. 2, T34S R6E, Mares Egg Spring 1985 quad., Klamath Co. ‘Crane
Creek-Fourmile Creek-Kiamath Lake-Link River-Lake Euwauna-Klamath River, Wood River Valiey.

Mares Egg Spring at ‘head of Crane Creek on E. side 'of Westside ‘Road, Wnerna ‘National Forest.

Elev. 4147'. Depth 0-13". Very cold spring runs and large pool with Rorippa and Mimulus mostly
confined to edges; ‘Nostoc accumulations in deeper pool. -Substrate. predominantly “sand, silt,
mud; some . highly calcareous. Clear; deep in center. Common downed trees, -wood. ‘Rare
Vorticifex, common small Flumninicofa in small side springs on N. end: rare sphaeruds 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 repalr of 1992 damage water level h[gher

Nostoc not improved. Not collected. [B44] . . '

26. [839] Klamath Fhver at HM 214 9 Zone 10 574, 400E 4 652 610N SE’/ SE’»’ NE’/ SE’r SW%
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, Eiev. 3160'. Depth 1-2'. River with
boulder substrate. Polluted.. Lanx rare. Hand collected. - River poIluted .8/16/1991: TF EJ, JJ'
[B15] . . S - S :

27. [11_15] Penny Spring at site. of Penny Guard Station. Zone 10: 574,550E 4,663,040N. - NWs;
NE; SW NWss SE% sec. 3, T40S R6E; 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! -+ - [B14]

28. [1753] South Fork Sprague River at Forest Service picnic ground.Zone 10: 667,330E
4,693,020N. -SWhs NWh: SWh NWhs SEs sec. 8, T375:R15E, Paradise Mountain 1988 quad.,,

Klamath Co. S. Fk. Sprague River-Sprague -River-Williamson River-Upper :Klamath : Lake-Link
River-Lake Euwauna-Klamath River. South . Fork Sprague River at SpragueRiver Picnic Area, off.
and N. of OR 140 {Kiamath Falls-Lakeview Highway) about 0.7 rd. mi.,-Fremont National Forest.
Elev. 4400'". Depth 2-12°. Parlly impounded small river; sand-cobble substrate; small riffle-pools: -
scattered macrophytes (Myriophyllum, Potamogeton filiformis); common Cladophora. Rare
Margaritifera falcata, Physella hand and dlp net collections. Somewhat eutropified. 6/20/1994
TR, EJ . . [B52] : : S . . :
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29.[1761] Unnamed spring near Bealty Gap.- Zone 10: 644;240E 4,700,500N. NWs NW NWe
SBx SWhi sec. 13, T36S R12E, Ferguson ‘Mountain 1988 quad., Klamath Co. Sprague River-
Williamson. River-Upper Klamath Lake-Link River-Lake ‘Euwauna-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, with-local basalt cobbles: ‘no macrophytes; scattered Mimulus;
some small Aivularia colonies. :‘Common ‘small  Fluminicola, rare Vorticifex, very rare dead
Pyrgulopsis. Dip net and tray collections. Area heavily grazed. 6/21/1994 TF, EJt ==+ "7 [B23]

30. [1762] Brown .Spring east of Oregon Pines-Road, Zone 10: 639,190E 4,706,410N.” SE
NWh NE NWs NWes sec.’ 33, T35S R12E; Beatty 1988 quad.; Klamath Co. Sprague ‘River-
Williamson River-Upper Klamath Lake-Link River-Lake Euwauna-Klamath River, Sprague - River
Valiey. Brown Spring to the E. of ‘OregonPines ‘Road, Elev; 4320"; Depth 2-6";Eutrophic large
cold - spring -pond “with “abundant’ filamentous " algae,” Myriophylium; - common | Elodea:
Potamogeton - crispus; Ceratophyllum, 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
Fluminicola and sphaeriids. 10/22/1995 TF, EJI « = (B8]~ i o Ve

31. [1763] Calohan Spring on north side of Bly Mountain Pass. Zone 10: 632,000E 4,690,580N,
SEx NW NW SWis SE 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,
EJl - [B69} & . ki e TR A U

32. - {1764] Wildhorse - Spring ‘on -south side of :Bly Mountain Pass. Zone - 10: 631,810E
4,689,290N.- Center. NE}x NE} SW sec. 22;:T37S R12E. Yonna 1988 quad.,’ Klamath Co.
Klamath Lake-Link River-Lake Euwauna-Klamath'River. Wildhorse - Spring on S. side of ‘Bly
Mountain Pass 0.6 mi. and just W. of OR 140 (Klamath Falls-Lakeview), Wildhotse ‘Canyon. Elev,
4960'. Dry spring. No mollusks. 6/21/1994 TF, EJ! [B69] '

33. [1777] Rock Creek 1. Zone:10: 574,280E 4,711,500N.. NE} NEx NEs NW 15 SBEs sec. 3,
T358 R6E, Crystal Spring 1985 quad., Klamath Co. 'Rock Creek-Agency ‘ Lake-Upper Klamath
Lake-Link River-Lake Euwauna-Klamath River.:Rock Creek 0.5 mi. W. of Westside Road cn ‘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, EJI:  :[B19] - e
34. [1778] Rock Creek 2. Zone 10: 575,100E :4,711,810N. - Wss SWi NWi SE 3 NWhs sec. 2,
T35S R6E, Crystal Spring 1985 quad., Klamath Co. Rock Creek-Crystal Creek-Upper Klamath
Lake-Link River-Lake Euwauna-Klamath River. Distributary channe! 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 moliusks, dry creek. 6/22/1994 TF, EJI - [B19] : : ' L

35. {1779] Cherry Creek south of Tiger Lily Spring. Zone 10: 574,740E 4,717,230N. Center SEx -
SWi SW 4 SWis sec. 14, T345 R6E, Crystal :Spring 1985 quad., Klamath Co. :Cherry Creek-
Fourmile Creek-Agency Lake-Upper ‘Klamath -Lake-Link ‘River-Lake Euwauna-Klamath, Wood
River Valley. Chermy 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! [B20] S :
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36. [1780] Unnamed spring south of Tiger Lily Spring. Zone 10: 574,450E 4,718,330N. Center
NWia NE 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 - Euwatina-Klamath, ‘Wood
River Valley. Small spring 0.1 mi..S. of Tiger Lily Spnng 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 trmy collections. Snails absent at source, present near E. fence line.
Channeled and diverted to Cherry Creek; impacted by grazing. 6/22/1994 TF, EJl - . {B20]

387. [1781] Tiger Lily Spring east of Westside Road. Zone 10::574,470E :4,718,430N.: SE% NWs;
NE*% SE 34 NE% sec.  15,:T34S 'R6E, Crystal :Spring 1985 quad., Klamath'Co. Chemy Creek-
Fourmile Creek-Agency ‘Lake- Upper Klamath Lake-Link River-Lake ‘Euwauna-Kiamath, 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 openmeadow); mud-
cobble substrate; no macrophytes; some epiphytic algae. Uncommen Fluminicola; abundant. or
absent locally depending -on grazing; dip net and. tray collections.- Mostly diverted to imigation
ditch; heavily grazed; 3 separate spring channels over 0.1 mi.; 1 without snails. 6/22/1994 TF, EJ!
[B20]

38 [1 782] Jack Sprmg east of Westslde Road Zone 10 575 320E 4 719 BQON SE&' SEJ»' NE3
SE 31 NW34 sec..11, T34S R6E,.Mares Egg Spring 19_85_ quad., Klamath Co,: Fourmile. Creek-
Agency Lake-Upper Klamath Lake-Link River-Lake Euwauna-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
parly open meadow..No macrophytes;:common Mimulus, Aconitum, Allium spp., tiger-lily; less
common Spiranthes, Salix, Prunus, Cornus stolonifera;-common Pyrola spp.; abundant wood
fragments; mud substrate - with uncommon..cobbles. Fluminicola uncommon; dlp net and tray
collections. Impacted by grazing, fire. 6/22/1994TF EJ' R [B45] : .

39. [1783] Fourmile Spring at head of Fourmlle Creek Zone 10: 575 790E 4 720 340N SE%
NE} NEw: NW 35 NE% sec. 11,-T345 R6E, Mares Egg ‘Spring 1985 quad., Klamath Co. Fourmile
Creek-Agency Lake-Upper Klamath Lake-Link River-Lake Euwauna-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. Efev. 4158" Depth 12-38". Large deep (dug o)
cold spring pool tributary to strongly agriculturally impacted creek; W. end open, deep; :Nostac,
rare algae -and moss, common -wood fragments; mud substrate; ‘rest “soupy :mud, abundant
epiphytic algae (Cladophora), Ceratophyllum, Fluminicola and Vorticifex rare, very mre Menetus
and sphaeriids; dip net collections. Mostly dug out and deepened; Fluminicola and Vorticifex only
in.extreme W. end. Mo[Eusks very rare elsewhere (Mene!us sphaernds) 6/22/1994 TF, EJ' o
[B45] .- S : — . - = :

40. [1784] Unnamed spring channels east of.FS 3300. Zone 10:. 575,090E 4,724,240N. SEx
SEx SEn SE % NWs sec. 35, T33S R6E, Mares Egg Spring 1985 quad., Klamath Co.: Crane
Creek-Fourmile Creek-Upper Klamath Lake-Link River-Lake Euwauna-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
spring channels in a very wet FPinus 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 grad:ent 6/22/1 994
TF, EJI [B44] : Lo :
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41. [1785] Unnamed spring east of FS 3300. Zone 10: 575,100E 4,724,200N. SE% SE» SEx SE

¥ NWs sec. 35, T33S R6E, Mares Egg Spring 1985 quad., Klamath Co. Crane Creek-Fourmite
Creek-Upper Klamath Lake-Link - River-Lake .- Euwauna-Klamath River, :Wood River Valley.
Unnamed spring pool E. of FS 3300 0.15 :mi.:N. of junction with Sevenmile :Road, headwater of
Crane Creek, Winema National 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 eollecﬂons 6/22/1 994 TF EJl:i - [B44]

42, [1786] Shorl Creek unnamed sprlngs-south end Zone 10: 575 360E 4, 725 400N SE SWP-
SE NWh: SE¥ sec. 26, T33S R6E, Mares Egg Spring 1985 quad., Klamath Co. Short Creek-

Sevenmile Creek-Agency Lake-Upper:Klamath Lake-Link ‘River-Lake ‘Euwauna-Klamath River,-
Wood River Valley. Spring runs at S. end of Short Creek pool, ¢a. 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.:Switt clear. current.. Uncommon Fluminicola; hand, dip net and
tray collections..- Near fence line .and |mpacted by : grazmg, spnng parﬂy dlverled |nto |rr|gat|on
canal. 6/22/1994 TF, EJl : [B44} : . : . A R

43, [1787] Shon Creek unnamed spnngs mlddle Zone 10 575 390E 4 725, 450N NEP SWV
SEx NWi SEb sec.:26, T33S R6E, Mares Egg Spring *1985 'quad:;: Klamath Co.:Short Creek-
Sevenmile - Creek-Agency Lake-Upper:Klamath Lake-Link River-Lake Euwauna-Klamaih “River,”
Wood River Valley. Spring runs near middle. of Short Creek pool, ca. 0.98 rd. mi..N. on FS 3300
from Sevenmils Road junction, WinemaNational Forest." Elev. 4160'. Depth 2-6". Several small-
medium sized steep and shallow cold spring runs (middie part:of large spring complex); mud-
cobble (red vesicular basalt) substrate; abundant Mimuius, Allium, Aconitum, Pyrola, bryophytes,

etc. {rich cool open ‘meadow); no macrophyies Swift clear current:: Gommon small - Fluminicola.

Hand, dip net and tray collections.. Some grazing -impact; springs parily diverted .into irrigation.-
canal. 6/22/1994 TF, EJ! [B44] :

44, [1788] Short Creek unnamed springs-north end. Zone 10: 575,400E 4,725,520N. NE NWs4
NEs SWs; SEs sec. 26, T33S R6E,; Mares Egg Spring 1985 ‘quad., Klamath Co. Short Creek-
Sevenmile Creek-Agency Lake-Upper Klamath Lake-Link River-Lake -Euwauna-Klamath River,

Wood River Valley. Spririg 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 - 2-6". Several small-

medium sized steep and shallow cold spring runs (N. part of large spring complex); mud-cobble
(red vesicular basall) substrate; abundant Mimulus, Allium, Aconitum, Pyrola, bryophytes, ‘etc.
(rich cool open: meadow); no macrophytes. ‘Swift clear current. Common small Fluminicola,

Vespericola; hand, dip net, -and tray collections. Minor grazmg |mpacl sprlngs parﬂy dlverted into
irrigation canal. 6/22/1994 TF, EJl . [ [B44j .

45. :[1789] North -source - springs . of - Klamath™ State :-Fish Hatchery.':Zone 10: 586,380E
4,722,500N. SWh; SE* NEs NE» SWis sec. 1, T34S R7 »E, Fort Klamath 1985 quad., Klamath
Co. Crooked Creek-Agency Lake-Upper Klamath Lake-Link River-Lake Euwauna: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 -
with mud, ‘sand, and basalt cobbles; some Myriophylium locally; Mimulus at source. Clear ‘swift
flows. Small . Fluminicola abundant {2 species}-small at source, large lower ‘down; ' uncommon
Voorticifex 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, EJ)t  [B26)
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46. [1790] Klamath State:Fish Hatchery-2nd channel. Zone 10: 586, 340E 4,722,500N. NEx
NW:s SE NE SWhs sec. 1, T34S R7 1E, Fort'Klamath 11985: quad., Klamath Co. Crooked Creek-
Agency Lake-Upper Kiamath Lake-Link River-Lake Euwauna-KIamath 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 Flumrnrcola ‘rarer Vorticifex; very ‘rare ‘dark
mantled Lyogyrus; snails abundant on Myriophylium; dip net and tray collections. Large mu!tlple
spring sources; run dlvened mto flsh hatchery 6/23/1 994 TF EJf o [B26]

47. 1 792] Unnamed sprlng ai head of Crooked ‘Creek, Zone 10 584, QOOE 4, 726 320N NWJr
NE NWi; SWi; NE sec. 26, T33S R7 &E, Fort Klamath 1985 quad., Klamath Co. Crooked Creek-
Agency Lake- Upper Klamath Lake-Link: River-Lake Euwauna-Klamath River, Wood -River ‘Valley.
Large unnamed spring and run at base of Sugar Hill E. ‘of :Forl:Creek;- ultimate source of Crooked
Creek, ca. 0.5 mi. SE of site of Fort Klamath, N. of - Thompson Road terminus, Winema: National
Forest. Elev. 4160'." Depth 4-24"::Large,: partly .dug out, cold - spring; ‘mud-pumice cobble
substrate; common wood debris; scattered Myriophyfum; common Mimulus at sides of run; deep
pool at head. Abundant small Fluminicola; rarer Vorticifex, common sphaeriids. Hand and dip net
coltectrons Grazed desprte fencrng somewhat modrfled 6/23/1 994 TF, EJ' [825]

48 [1793] Agency Sprlng east of Klamath Agency Zone 10 587 770E 4 718,920N. NE’»ra SE”'
NE* SWi SWhi sec. .18, T34S R7E, Agency Lake 1985 quad.,:Klamath Co..Agency. Creek—Wood
River-Agency Lake-Upper Klamath Lake-Link River-Lake  Euwauna-Klamath :River, Wood Fhver'
Valiey. Agency Spring just' E. of OR 62 (Crater Lake Highway) and Klamath:Agency: Elev. 4180'.
Depth 4-36".Large, :dug-out,” cold .spring:paol;. mostly ‘mud :with scattered red basalt'cobbles:
scattered Myriophylfum;.abundant wood fragments.: Clear slow flow. Abundant medium-sized tall
Fiuminicola;” common. Vorticifex ‘and sphaeriids; ‘uncommon Stagnicola, Dip-‘net "and hand
collections. Duyg out and dammed (former small power plant to the W) 6/23/1 994 TF EJl:

49.:[1794] Second .unnamed spring south of Klamath Fish' Hatchery. Zone 10: '586,470E
4,722,100N. SE:s SEs NE% SE% SWi sec. 1, T345 R7 E, Fort Klamath 1985 quad., Klamath
Co. Crooked Creek-Agency. Lake-Upper Klamath Lake-Link River-Lake Euwauna- -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 combified channel below; : Spiranthes,
bryophytes, - Cystopteris; mud-cobble (basall) substrate with some pumice; talus open with-wet
meadow vegetation; Mimuius, common Myriophylium. Clear slow flow. Not shown on USGS map. .
Abundant Fluminicola (2 spp.?); uncommon Vorticifex. Hand, dip net, and tray collections. Partly
diverted to hatchery at head. 6/24/1994 TF, EJ! L [826] B

50. :[1795] Third :unnamed -spring - south of Klamath Fish Hatchery. Zone “10: 586,540E
4,721,960N. Center SWh: SWis SWis SB: sec. 1, T34S R7 %E, Fort Klamath 1985 quad., Klamath
Co. Crooked Creek-Agency Lake-Upper. Klamath Lake-Link River-Lake Euwauna-Klamath River,
Waood 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:Mimulus, scattered Myriophyllum and rare Rorippa; sand-basalt
cobble substrate with fine pumice. Not shown on USGS map. Abundant Fluminicola (2 spp.?);
uncommoen VYorticifex. Hand, dip net, and tray collectlons Partly drver!ed a source to hatchery
6/24/1994 TF, EJ! [B26] . - : : . o R
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51. [1796] Fourth .unnamed . spring south -.of  Klamath .Fish Hatchery.-Zone -10: 586,560E
4,721,920N. SE» SWh SWis SWhs SE3g sec. 1,:T34S R7-%E, Fort Kiamath 1985 quad., Klamath
Co. Crooked Creek-Agency Lake-Upper Klamath Lake-Link River-Lake Euwauna-Klamath River;
Wood River Valley. Unnamed spring run ca. 0.30 mi. S. of Kiamath Hatchery and W. of access
road (below), ca. 0.30 rd. mi. N. of Crater Lake Highway (OR 62), Winema Nationai Forest, Elev.
4180". Depth 1-11". Several small cold spring runs.on open basalt talus with wet meadow
vegelation.and combined run below;.abundant Mimulus; rare Myriophylium; basatt cobbles-mud.
Not shown on. USGS map. Abundant Fluminicola (2 spp.); uncommon Vorticifex. Hand, dip net,
and tray collections. Partly diverted at source to hatchery. 6/24/1994 TF, EJl - . [B26] :
52. [1797] Crooked Creek 2. Zone 10: 586,440E 4,722,060N. NE» NWhs SEs NE SWhs sec. 1,
T348 R7 »E, Fort Klamath 1985 quad., Klamath Go. Crooked Creek-Agency Lake-Upper Klamath
Lake-Link River-Lake Euwauna-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). Efev. 4155'.. Depth.6-21". .Large slow spring-fed cold creok:. dominantly mud substrate;
Scirpus, sedges, some Myriophyllum. Near locality 1794.- Abundant medium-sized Fluminicola;
Menetus. Dip net collections. Agricultural impact. 6/24/1994 TF, EJ! - IB26] -

53. [1798] Fort Creek below Reservation: Spring. Zone 10: 584,780E : 4,727,700N. Projected
from NW corner; SWw NWis SWhs SWiy NE% sec. 23, T33S R7 4E, Fort Klamath 1985 quad.,
Klamath Co. Fort Creek-Wood River-Agency Lake-Upper Klamath Lake-Link River-Lake Euwauna-
Klamath River, Wood River Valley, Fort Creek collected 0.3. mi.:frem 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! [B25]. - UL R B EEE T PP RE RE  F B

54. [1799] Reservation Spring northeast of Fort Klamath. Zone .10: 585,0B0E. 4,728,100N.
Projected from NW. corner; NWs: NE+ SEix NWss NE% sec. 23, T33S R7 4E, Fort Klamath 1985,
quad., Kiamath Co. Fort Creek-Wood River-Agency Lake-Upper Klamath. Lake-Link River-Lake
Euwauna-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, FS 2300), Winema National Forest. Elev. 4180'. Depth 4-18".- Large and very cold spring at
source with pumice cobble-sand substrate; no macrophytes; common Mimulus at edges; in Pinus
ponderosa forest; swift flow. Abundant Fluminicola {2 spp.); uncommen Vorticifex.. Dip net and
tray collections. Relatively pristine; grazed elsewhere. 6/24/1 994 TF, EJI . . '[B25]

55. [1851] Wood River at Wood River Picnic Ground. Zone 10: 582,600E 4,728,750N. NWh; SEb
SErs NWis SWha sec. 15, T338 R7 1E, Fort Klamath 1985 quad., Klamath Co. Wood River-Agency
Lake-Upper Klamath Lake-Link River-Lake Euwauna-Klamath  River, Wood River Valley. .\Wood
River Picnic Ground on Wood River at about RM 15, ca. 0.45 mi. NNE of Fort 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
Myriophyllum. No moliusks; dip net collections attempted. Unstable substrate? 6/24/1994 TF, EJ!
[B24] .. . S . L : _ o

56. [1852] Odessa Spring at Odessa Ranch. Zone 10; 576,840E 4,697,600N. NEx SWr SWig
NE} NWis sec. 24, T36S RBE, Pelican Bay 1985 quad., Klamath Co. Odessa Creek-Upper
Klamath . Lake-Link River-Lake Euwauna-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
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filamentous algae, Ceratophyllum, ‘Elodea, ‘predominant ‘mud substrate. Planorbella, common
sphaeriids, ‘Radix, Physella ‘fare ‘Valvata; dlp net and tray collect|ons Agrtculture |mpacted
6/25/1994 TF, EJl : [854] Aoy L - :

57. 1 853] Odessa Creek east of Odessa Spnng Zone 10 577 040E 4, 697 61 ON NWP NWJr
SE3 NE NWss sec. 24, T36S R6E, Pelican Bay 1985 ‘quad., Klamath Co.:Odessa Creek-Upper
Klamath Lake-Link River-Lake Euwauna-Klamath River. Odessa Creek ca. 0.13 mi. E. of Odessa
Spring, below the mouth of unnamed spring, Odessa Ranch (Wampler) Elev. 4147'."Depth 4-
40". Large spring-fed creek; local ‘Myriophyllum, Potamogeton ¢rispus, Elodea, Ceratophyllum
some filamentous algae; mud-cobble substrate. Abundant Fluminicola; common Vorticifex,
uncommon Lanx k.’amathens:s hand dlp net and tray collectlons 6/25/1994 TF, EJI ' 1854}

58. [1854] Channel in Klamath Marsh along Silver’ Lake Road. Zone 10 608 200E- 4, 749 870N.

SW2s NEt NWhs SEH SWissec. 8, T315 R9E; Military Crossmg 1988 guad., Klamath Co. Klamath
Marsh-Williamsan Fllver-Upper Klamath ‘Lake-Link River-Lake - Euwauna-Klamath River, Dug-out
channel on Silver Lake:Road (Klamath County.676); ‘S. end of Klamath Marsh, Kiamath National
Wildlife Refuge. Elev. 4510". Depth 1-40". Deep channel paralleling road; "dark water”, in peat;
muddy-organic substrate; commaon Nelumbo, Ceratophyilum No mollusks d[p net collectlon
attempted Dug out channel m peat. 6/26/1994 TF, EJl [B47] - R

59. 1 855] Wocus Butle Spring west of Wocus Bay Zone 10 609 235E 4, 741 940N SE% SE’r
SWii NE* SE34 sec. 5, T325 RSE; Wocus Bay 1988 quad., Klamath Co, Kfamath Marsh-Williamson
River-Upper Klamath Lake-Link -River-Lake Euwauna- 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 sprmg w1th pumlce substrate ‘No mollusks
6/26/1 994 TF BJU o [BGB] - SR : '

60. [1856] Flecovery Spring along Klamath County 43, Zone 10: 608, 970E 4,739,100N. ' SE3
SWis SE+ SWhi NEH sec. 17, T32S R9E, Wocus Bay 1988 quad., Klamath Co. Upper Klamath
Lake-Link River-Lake Euwauna-Klamath River, Recovery Spring along Klamath County 43, above
Milihayes Meadow, Winema National Forest. Elev. 4640'. Dry small spnng, pumlce substrate No
moliusks. Dry spnng 6/26/1994 TF EJ' : [BGB] e

61. [1857] Hog Creek at Klamath County 43 crossing. Zone 10:'601,550E 4,736, 120N NW,
NWis NWes SWs NW3; sec. 27, T32S RBE, Fuego 1988 quad., Klamath Co. ‘Hog Creek- Williamson
River-Upper Klamath Lake-Link River-Lake Euwauna-Klamath River. Hog Creek at Klamath County
43 crossing, Winema Nationa! Forest. Elev. 4620'. Depth 0-4". Cold creek with muddy substrate;
no macrophytes. No moliusks; dip net collection atiempted. Almost dry 6/26/1994 TF, EJ!
[B28]

62.[1858] Williamson Fliver Ca_mpground-north 'spring'. Zone "10: '594,340E 4,723,360N,
Projected from SW comner; SE} SWii NE NE» NW's sec. 2, T34S R7E, Soloman Butte 1988
quad., Klamath Co, Wlixamson Ftiver-Upper Klamath Lake- Link “River-Lake Euwauna-Klamath
River. Unnamed small spring on W. side of Willamson 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 smal Fuminicola; hand, dip net and tray collections. Somewhat impacted by
human trafflc 6/26/1994 TF EJ' [BSB]

11859] Williamson River Campground-south spring. Zone 10: 594,335E 4,723, 360N,
Pro;ected from SW corner; NE+ NWis SE NE+ NWas sec. 2, T34S R7E, Soloman Butte 1988
quad.,” Klamath Co. Williamson River-Upper Kiamath Lake-Link River-Lake Euwauna-Klamath
River. Unnamed smalf spring on W. side of Williamson River, flowing out from below (E. of) well
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with -hand pump in Williamson River Campground off (E. ofy FS 9730, Winema National Forest.
Eiev. 4195'..Depth 0-2". Very small cold spring.with cobble-mud substrate; Aorippa covered. Fe
staining on substrate. Not on USGS map. Sparse small Flumrnlcola hand and dip net collecttons
Partly piped at source. 6/26/1 994 TF, EJ!. [858 . : :

64. [1 860] Wllhamson Fllver at Wliramson Fllver Campground Zone 10 594 360E 4,723 400N
Projected from SW comer; Ets NWhs SE NEx NWes sec. 2, T34S R7E, Soloman Buﬂe 1988
quad., Klamath Co. Williamson River-Upper Klamath_ Lake- :Lmk: River-Lake Euwauna_-Klama_th
River. Williamson River on E. side of Wiliamson 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 Mynophyﬂum locally; common Elodea (2 spp.) locally,
some filamentous algae; bryophytes Potamogeton filiforis uncommon. Abundant . Fluminicola,
common Vorticifex, Lanx, Margaritifera falcata, Gonidea angulata; rarer sphaeriids, Physelia.
Hand, dip net, and tray collections. Exceptiona! mollusk habitat' 6/26/1994 TFEJ [858]

65 1 861] Unnamed spnng ‘at head of Sprlng Creek Zone 10 591 310E 4, 724 450N NWJr SWJr
SWi: SWhs NE% sec, 33, T33S Fl7E Fort Klamath 1985 quad Klamath Co. Sprlng Creek-
Williamson River-Upper Klamath Lake-Link River-Lake Euwauna-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; basalt bedrock, . pumice sand/gravel and scattered gravel substrate;
common Rorippa, white. Liparis. Common small Flumiriicola, uncommon Vorticifex; d!p net and
tray collectlons Relatively pnstlne Iarge sprmg 6/26/1994 TF EJI ' [827] ' :

66. [1867} Cryslal Sprlng ai head of Crystal Creek Zone 10 575 420E 4,713, BOON SEH SEJr
NEss NEx NWss sec. 35, T34S R6E, Crystal Spnng 1985 quad Klamath Co. Crystal Creek- -Upper
Klamath Lake-Link River-Lake Euwauna-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 (Ceratophyﬂum
Elodea) and dense epiphytic algae offshore; mud-red basalt cobble substrate; common wood.
Common Carinifex and Vorticifex; uncommon Lyogyrus and small-Fluminicola. D|p net and tray
collections. Mostly dug out; snails out only near W. shore. 6/27/1994 TF, EJ* . [B20]

67. {1868] HRecreation Creek at Rocky. Point:Resort boat launch. Zone. 10: 575,120E
4,703,020N. SWi; NE+ NEw SWhs SWhs sec, 35, T358 R6E, Pelican Bay 1985 quad., Klamath Co.
Recreation, Creek—Upper Klamath Lake- Lrnk River-Lake Euwauna-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 Myrrophyllum
common Elodea, common Potamogeton crispus); mud- gravel and cobble (red basalt) substrate.,
Spring influenced through the gravel bottern locally, anoxic mud elsewhere, Abundant Carinifex,
common Vorticifex, Pisidium idahoensis; rare. Fluminicola. Traw, dip. net and tray collections.
6/28/1994 TF EJ' o [853] . . .

68. [1869] Second unnamed sprlng north on FS 3300 Zone 10: 575,280E 4 724,680N. NEP
SE} SWi NWh; NE% sec. 35, T33S . R6E, Mares .Egg Spring 1985 quad Kiamath Co. Crane
Creek-Fourmile Creek-Upper Klamath Lake-Lmk River-Lake Euwauna-Klamath River, Wood River
Valley. Unnamed spring 1o 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
Elodea in pool. Fluminicola (moderate sized) moderately abundant in pool; rare elsewhere. Dip
net and tray collections. Heavily grazed panly dug out and channelized. 6/28/1994 TF, EJ'

[B44] : :
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69. [1870] Third unnamed spring north on FS 3300. Zone 10: 575,380E 4,725,900N.: NEt SWis
SE+ SWh NE% sec. 26, T33S R6E, Mares Egg Spring 1985 quad., ‘Klamath Co."Short Creek-
Sevenmile Creek- Agency Lake- Upper ‘Klamath Lake-Link ‘River-Lake Euwauna-KIamath ‘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 anastamosing moderately steep
very cold spring runs; slow-moderate clear flow; open’ meadow with white orchids, Aconitum,
sedges, abundant Mimujus, bryophyles ‘Fluminicola uncommon sporadlcally dlstnbuted hand
dlp net and tray Relatwely lntact sprlng 6/28/1994 TF, EJI [B44]

70. [1871] Fourth unnamed spring north on FS 3300 Zone 10 575,650E " 4 726,500N. NE’/
SE4 NWs; SEx NEs sec. 26, T33S R6E, Mares Egg Sprlng 1985 quad Klamath Co. Short Creek-
Sevenmlle Creek-Upper Klamath Lake-Lmk Fllver-Lake Euwauna-Klamath River, Wood ‘River
Valley. Unnamed spring lake on Short Creek, ca, 1.65 mi. N. on FS 3300 from junction  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.’ Flum.'n.'co.'a very fare, in comparatlvely deep water Mostly destroyed (dug out).
6Q8H994TF EJl [B44]

71. {1 872} Source spring to Short Creek. Zone 10 575 680E 4 727 720N NW SW NE’r SE’r
NE sec. 26, T335 R6E, Mares Egg Spring- 1985 quad.. Klamath ‘Co. Shon Creek-Sevenmiile
Creek-Upper Klamath Lake-Link River-Lake Euwauna-Klamath River, Wood River Valley. Source
spring of Short Creek, E. of FS 3300 and 5.0.4 mi. from junction with*Sevenmile Road, W|nema
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 coliectlons Flelatively mtacl modmed at source. 6/28/1994 TF, EJF [B44] :

72. [1873] Spencer Creek above Spencer Creek Hook—Up Fload crosslng Zone 10: 574,440E
4,674,920N. SW3; SEx SWhs NWi; NEX; sec. 34, T38SR6E, 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 lands. Elev.'4090". Depth 2-8". Large cold creek;
cobble -gravel substrate; 'no macrophytes; ‘common’ brown algae. No mollusks; d|p net and hand
collections attempted. Agncultural and grazmg |mpact 6/29/1994 TF,EJ!** " “'[B6O]

73. [1874] Unnamed sprlng on Clover Creek Fload Zone 10: 566, 065E 4 ,8681,670N. .SWh SEx
SE% SEi SWhs sec. 2, T38S R5E, Lake of the Woods “South 1985 quad ‘Klamath Co. Buck
Valley Spencer Creek-l(lamalh River. Small unnamed spring above {W. of) Clover Creek Road and
0.7 mi. E. of locality 1875, mholdlng in Winema National Forest. Elev, 4980'. Depth 0-1°.  Cold
clear spnng with M.'mulus ‘sedge meadow above and below road. Sphaeruds only, not retained.
Collected by hand and dlp net Area grazed severely 6/29/1 994 TF EJ* e [B40}

74. [1875] Unnamed spnng off FS 950. Zone 10: 565,285E 4,681 QOON NW2: NEx SEx SE4
SEs sec. 3, T38S R5E, 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', Depth1-6". Small cold sprmg 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, cranberry, Allium spp.
in' meadow. Common Flumln.'co.'a hand dip net and tray collect|ons Meadow grazed 6/29/ 1 994
TFEIN _[B40]

75. {18?6] Cryslallme Sprlng west of FS 3790. Zone 10: 565,060E 4,684,340N. NWs; NE SWhs
SE NEw 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.
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1.8 mi. E. from Dead Indian Memorial Road, Winema Nati.onaI.Forest. Elev. 5260'". Depth 0-2".
Small cold spring in wet sedge meadow:- Salix, .Saxifraga, Spiranthes, Aflium 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, EJL - [B40]

76. [1877] Rainbow Springs at head of Rainbow Creek. Zone 10: 565,680E 4.685,800N. NE%
SEx SEx SWhw NWi 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 Euwauna-Kiamath.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; Mimulfus, common bryophytes - in .runs; - Saxifraga, .bryophytes, - Aconitum,
Spiranthes, Dodecatheon, blazing star, . etc. :Common. small -Flumninicola; 'dip net and tray
collections. Grazed, but meadow in good condition. 6/29/1994 TF, EJ! .- {B41) - T

77. [1878] Unnamed Rainbow Creek spring..Zone .10:.564,880E 4,686,820N. -SEx% NEY NEX
SWis SEX sec. 22, T37S R5E; Lake. of the: Woods . South 1985 ‘quad., Klamath Co. Rainbow
Creek-Lake Of The Woods-Seldom Creek-Fourmite Creek:Upper Klamath Lake-Link River-Lake:
Euwauna-Klamath River. Unnamed spring S. of (below) FS 3750 to E. of unnamed Anbutary to
Rainbow Creek, S. of Lake of the Woods, Winema National Forest. Elev. 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_.Sphaeériids only,

not retained; dip net and hand coflections. 6/29/1994 TF, EJ! B41] .

78. [1879] Rainbow Creek at FS 3750 crossing. Zone 10: 564,630E 4,687,220N. SE4 NE% NEx
SWis SE% sec, 22, T37S R5E, 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 -
Euwauna-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 -macrophyles; common brown algae “and
wood fragments; small Nostoc. No mollusks; hand and dip net collections. 6/29/1994 TF, EJI

79. [1880] Cold Creek south of Lake of the Woods. Zone 10: 565,320E 4,688,000N. NE; SEx
NEs NEs NE4 22 & NWr SWhs NWa NWis NWe: sec. 23, T37S R5E,-Lake of the Woods South
1985 quad., Klamath Co. Cold :Creek-Lake -Of - The :Woods-Seldom Creek-Fourmile Greek-U.
Klamath Lake-Link River:Lake Euwauna-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 creek; mud-gravel substrate with abundant conifer needies and wood: no
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, EJI [B41]

80. [1881] Big Springs at Bonanza. Zone 10: 632,150E 4,672,820N. SE% NWs; NEx SEx SWy
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 farge Rorippa to W.; to E. Lemna, filamentous
algae, .Polamogeton crispus, Potamogeton filiformis, Elodea. Abundant Fluminicola (2 spp?), -
Pyrgulopsis, unusual small Vorticifex sp., less common Physella, Helisoma; hand, dip net and tray
collections. Partly diveried for, city water supply (al source); collected when it was partly
impounded by backflooding from Lost River. 6/30/1994 TF, EJ!. Fluminicola n. sp.- (2 spp.),
Pyrgulopsis, small Vorticifex sp. hand, dip net and tray collections. 10/26/1995 TF, EJ .- [B10] .
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81. [1882] Ben Hall Spring east of Ben Hall Creek. Zone 10:'652,690E 4,676,130N. SE SE
SE+ SWh SWes sec. 35, T38S ‘R13E,. Goodlow Mountain 1988 quad., Klamath Co. Ben ‘Hall
Creek-Miller Creek-Lost River-LowerKiamath Lake. Ben ‘Haf Sprlng 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 collectlons
Snalls from trough Sprrng totally prped totrough 6/30/1 994 TF EJ' : [832} :

B2. [1883] Ben HaII Creek west of Gerber Road Zone 10: 652 640E 4, 676 160N. SE% SWis SEx
SWhi SWi4 sec. 35, T38S R13E, Goodlow Mountain 1988 ‘quad., Klamath Co.'Ben Hall Creek-
Miller Creek-Lost River-Lower Klamath Lake. Ben Hall Creek on NW am of Gerber Reservoir 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; Poramogeton filiformis; Cerarophyﬂum channei,
dry above site. Common Stagnicola and Physella dip‘net coilectlons Trenched and occasronally
flooded by reservoir, 6/30/1994 TF EJI v B32}: - i

83. [1884] Stan H. Spring northwest of Gerber Reservoir Zone 10: 653,640E 4,676,840N. NWs;
SEr NWis NE: SEY sec. 35 T38S R13E,: Goodiow Mountain 1988 quad Klarnath Co. Ben Hall
Creek-Miller Creek-Lost River-Lower Kiamath Lake. Stan H. Sprlng in BLM campground NW edge
of Gerber: Reservoir. Elev. 4860"."Dry spring: S:gn indicates this spring is named Stan H Spnng
despite USGS 75 map P:ped by BLM sprlng dry even |n trough 6/30.’1 994 TF EJ' ' [832] '

84. [1885] Barnes Creek spring 1. Zone 10 657 340E 4,678, 300N SWis NW; SEs NWhs SWP
sec. 29, T38S R14E, Gerber Reservoir 1988 quad., Klamath Co. Bames Creek-Miller Creek-Lost
River-Lower Kiamath Lake. Unnamed spring 0.3 mi. E. Barnes Creek, N. side of Gerber Dam Road
(FS3814), N. end of Gerber Reservoir. Elev. 4860, Depth 1-28". Large cold clear spring run; mud’
substrate; dense Acrippa, Lemna, in boggy pasture. Physella and Radix only, dip net collecled

not retalned Hea\nly pastured boggy 6/30/1 994 TF EJ' e {BSO] '

85 I BBG} Bames Creek spring 2 Zone 10 657 420E 4 678 260N, "NE+ SW%r SElr NW'f SWi;
sec. 29,7385 R14E, Gerbér Reservoir 1988 quad.; Klamath Co. Bames Creek-Miler 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 spnng 6/30/1994 TF, EJ! [830] .

86 E1 887] Barnies Creek spring 3. Zone 10: 657, 665E 4,678,180N. NW; NE} NWis SEx SWhs
sec. 29, T388 R14E, Gerber Reservoir 1988 quad., Klamath Co. Bames Creek-Miller Creek-Lost
Fhver-Lower Klamath Lake. Unnamed spring 0.5 mi. E. of Barnes Creek, N. side of Gerber Dam
Road (FS 3814) N. end of Gerber Flesenton Elev 4850' Dry spring No mollusks 6/30/1994 TF,
EJ! [B30] - -

87 [1888] J Spr!ng run east side of Gerber Dam Road. Zone 10: 658, 735E 4,676,875N. ‘NWx
SEt NEw NEX SEda 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 Fleservorr Elev 4960 Dry sprlng run. ;
No mollusks 6/30/1994 TF EJ! [830] T

88. [1889] Casebeer Spnng on norlh side of Gerber Dam Road. Zone 10: 660,220E 4,674,430N.
NW# NEY SWhi NEs NE; sec. 9, T39S R14E, Gerber Reservoir 1988 quad., Klamath Co. Mlller _
Creek-Lost River-Lower Klamath Lake. Casebeer Spring run on E. side of Gerber Heseworr N
side of Gerber Dam Road (FS 3814). Elev. 4960'. Depth 0-2". Shallow large cold spring run: mud.,
gravel and basalt cobbles; scattered Mimulus and Rorippa. Common medium-sized Fluminicola
and rare Physella hand collection. Heavily grazed. 6/30/1994 TF, EJl ' [B31] '
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89. [1890] First spring south of Casebeer Spring. Zone 10: 660,490E 4,674,050N. SEx SE%
NE3 SE3s NE% 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 Casébeer Spring run, E: side of
Gerber Dam Road (FS 3814) and Gerber Fleservmr Elev. 5040', Dry sprlng. all daveﬂed to freld
rrrlgatron No mol[usks 6/30/1 994 TF, EJI - © [831] _

90. [1891] Second spring soulh of Casebeer Sprrng Zone 10: 660 500E 4 673, 970N SEx NE’»«
SE¥ SE NE; sec. 9, T398 R14E, Gerber Heservorr 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 Gerber Reservoir, BLM lands. Elev. 5040' Dry sprlng. all drverled fo freid
|rrrgatron No mo[lusks 6/30/1994 TF EJ' : [831] s

91. [1892] Third to fifth springs south of Casebeer Sprlng Zone 10: 660 520E 4,673, 740N. Eu
NE* NE: NE% SE% sec. 9, T39S R14E, Gerber Fleservorr 1988 quad Klamath Co. Mrller Creek-
Lost River-Lower Klamath Lake. Third to fifth unnamed springs 0.5.mi. S. of Casebeer Sprmg run,
E. side of Gerber Dam Road (FS 3814) and Gerber Reservoir, BLM lands.. Elev. 5030‘ Three dry
smalt springs, aH drverled to fi eld lrngatron No mo!lusks 6/30/1994 TF EJL - [B31]

92, {1 893] Sixth sprrng south of Casebeer Spnng Zone 10; 660 540E 4,673, 600N NWs; NW*:;
SWis NWis SWas 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 sprrng, all
diverted to field . lrngatton No mollusks. 6/30/1994 TF, EJI . [531} :

93. [1894] Crystal Castle Spnng nonheast of Chlloqurn erge Road Zone 10: 597 245E
4,711 ,020N. SE% SEx NWs SWis SWhs sec. 7, T35S RBE, Chrloqurn 1988 quad., Klamath Co.
Sprague Rrver-erllamson Fhver-Upper Klamath. Lake-Link -River-Lake Euwauna- 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, mostiy piped. 7/1/1 994 TF, EJ! [B17] :

94 [1895] Sprague Rwer upstream of Chrloquln Rldge Hoad brldge Zone 10: 595, 095E
4,715,120N. NWss NWi; SEx NE3; NEY sec, 35, T34S R7E, Chiloguin 1988 quad.; Klamath Co.:
Sprague River-Williamson River-Upper Klamath Lake-Link River-Lake Euwauna-Klamath River. S,
side of Sprague River upstream of Chiloquin Ridge Road (FS 5810) bridge -at fisherman’s .access,
E. of Chiloguin. Elev. 4220". Depth 6-20"..Cold river with abundant macrophytes .(Potamogeton
crispus, -Potamogeton . _filiformis; . Elodea; Myriophyllum; . Ceratophyllum; - sponges; :some
filamentous :algae; silt, mud and .sand pocket -on dominantly cobble - substrate; medium-sized
shallow river with parlly cemented substrate. Rare Valvata; uncommon Lyogyrus;: uncommon
Vorticifex, uncommon Fluminicola; common Margaritifera falcata, Gonidea angulata. Hand and
dip net coHeclrons Somewhat eutroprfred snails abundant MM 994 TF, EJI [B17]

{1896} Sprrng Creek at Colher Memonal State Park Prcnrc Area. Zone 10: .591,680E
4 722 180N, E3s SW3a NE* SEx 5W¥4 sec. 4, T348 R7E, Forl Klamath 1985.quad., Klamath Co.
Williamson . Fhver-Upper Klamath Lake-Link River-Lake Euwauna-Klamath River. Spring Creek
collected on W. side, near picnic and day use area.N: of museum, Collier Memornial State Park, W,
of US 97. Elev. 4190'. Depth 6-48". Large deep spring channel; silt and mud, some cobble and
basalt bedrock; rare macrophytes (Myriophyllum), abundant wood.. Abundant ‘large Lanx and
Vorticifex; uncommon Fluminicola, rare Physeﬂa and Menerus Hand and dip net colleotaons
7111994 TF, EJI. - [B27] - : :
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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 R8E,.Modoc -Point:1985 quad., Klamath.Co. Upper
Klamath Lake-Link River-Lake Euwauna-Klamath River. Ouxy Spnng source (source on E, side of
S.P.R. R. track) and run under S. P. R. R. irack, W. of US 97 at rd. mi. 260.8, ca. 0.9 mi, NW of
Hagelstein County Park, E. side of Upper Klamath Lake, at base of Modoc Rim, Winema National
Forest. Elev. 4150'. Depth 0-2", Small shallow cold spring run; mostly sandy, with basalt cobbles
locally; no macrophyles or epiphytic .algae., Abundant . Juga . (Oreobasis), mostly immature;
common_Fluminicola, Hand, collection, - Suckers spawning at ‘mouth (Lost River, Shortnose)
chubs spawning at head of spnng run. 4/26/1995 TF EJ, SWf [B4B] . : .

97. [1697] Barktey Sprlng mlddle cove. Zone 10 597 860E 4692 760N Quarter sect|ons not
practical; sec, 6, T37S R9E, Modoc Point 1985 quad., Klamath Co. Upper Klamath Lake-Link
River-Lake Euwauna-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 97
(The Dalles-California Highway), E. side of Upper KIamath Lake below Modoc Rim, ca. 13 mi. N, of
Klamath Falls. Elev. 4150'. Depth 1-52". Large llmnocrene pool in small cove; mostly mud. and_
gravel substrate; abundant Potamogeron crispus, some Poramogeron filiformis; Ceratophylium,
Elodea, abundant epiphylic algae; common deciduous ‘leaves. Mostly open’ shoreline. Dip het
and tray collections. Common Fium.'nrcola .uncommon Sragnrco.’a Physeﬂa l_/a.’vata and
sphaemds No spawmng gravel 4!27/1995 TF EJ [B48] e

98. [1698]" Baridey Spnng-opposrte northsource - spring. Zone 10: 597, 820E 4,692, 820N.
Quarter sections not practical, sec. 6, T37S RE, Modoc Point 1985 quad Kiamath Co. Upper
Klamath Lake-Link River-Lake Euwauna-Klamath River: Cold spring run, W. ‘side, oppos:te 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-algae; common Ceratophyllum, Elodea, some Lemna trisilca; effectively a
limnocrene. Spawning ‘gravel placed sometime in 1994.Dip net and tray collections. Abundant
Fluminicola; common sphaemds uncommon Carrmfex Vorlrc.'fex rare Lyogyrus Physella.
4/271995 TF,'EJl. -::[B48B] L '

99. [1699] Barkley Spring-nonth source spring. Zone 10: 597,820E 4,692,880N. Quarter
sections not practical; sec. .6, T37S RSE, Modoc Point 1985 quad Klamath Co. Upper:Klamath
Lake-Link River-Lake Euwauna-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 Vomclfex on rocks common Flum.'n.'cola
4/27/1995 TF EJ! [B48} : -

100. [1791] Klamath Hrver beiow Keno Dam Zone 10 586,980E 4, 664 ,360N. NEJ»' SE‘/ NE%
SWis SWis sec. 36, T39S R7E, Keno 1985 quad., Klamath Co. Klamath River. Klamath River on N.
side below Keno Dam at RM 232.8, W. of Keno. Elev. 4020'. Depth 4-16". River with boulders
and patches of mud-silt. Patches of Ceratophylium. Vorticifex effusus effusus and Physella hand
collected Looks like treated sewage |n rlver 8/1 6/1 991 TF EJ JUE [835] :

101: [1862] Gold Spnng 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 River-Lake Euwauna-Klamath River. Cold Spring at Cold
Spring Campgreund at end of FS 3651, Winema Naticnal Forest. Eiev, 5845', Depth 0-2". Cold
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spring with cobble bottem; ‘no macrophytes.-No mollusks,- Wooden fence around spnng, altered
for watersupply torcampground 6/27/1 994 TF EJI : [BSS] .

102 [1863] Unnamed sprrng West ol Dalry Zone 10 621 810E 4, 676 595N SEL' SEx NWJ/
SWhi NW; sec. 34, T38S R11 »:E, 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 41 35" Forrner cold spr;ng now dry No mollusks
Spring prped and dry 6/21/1 994 TF EJ' - [321] :

103. [1864] Campbell Spring west of East Langell Valley Road. Zone 10 645 BGOE 4, 666 220N'
NE» NE» NW NE= 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 Hayneswlle Elev. 4160'. ‘Depth 4:12".
Large cold spring run; abundant Rorjppa; sand, gravel, and cobble substrate, Sphaeruds only, d|p
net collected Modrfred in lenced farmyarcl 6/30/1994 TF EJl [B:33]

104. [1865] Lost Creek wesl of Cold Creek Hoad Zone 10 566 260E 4, 705 100N Unsurveyed
T35S RSE, Lake of the Woods North 1985 quad.; Klamath Co. Lost Creek-Fourmile Creek-Upper
Kiamath Lake-Link River-Lake Euwauna-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 predeminantly cobbie substrate; local epiphytic algae no macrophyles No moilusks
Dip net and hand collect|ons atlempted 6/27/1 994 TF, EJI . [BS?] &

105. [1 866] Unnamed spnngs west of Lost Creek. “Zone ©10:" 566,250E 4,705 040N
Unsurveyed; T35S R5E, Lake of the Woods North 1985 quad., Klamath Co. Lost Creek-Fourmile
Creek-Upper Klamath Lake-Link River-Lake Euwauna-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 Nationa! Forest, Depth 0-2". Open sedge meadow in Ponderosa pine forest; Pyrola,
Acopitumn, Vaccinum, Viola, Leparis, Spirapthes; 3 small spring runs; cobble-mud substrate;
abundant bryophytes; local Horrppa and Mimulus. Dip net and hand collectrons sphaeruds only
not retarned 6/27/1994 TF EJ' : {BS?] 8 :

106. {2142] erl|amson H|ver northeast of gravel plt Zone 10: 595, 460E 4, 724 920N W SWJ/
SEx NWs NWss sec. 36, T338 R7E; Soloman :Butte 1988 quad., Klamath Co. Williamson River-
Upper Klamath Lake-Link River-Lake Euwauna-Klamath' River. W. side of Williamson River, ca. 0.5
mi. NE of gravel pit at terminus of FS 9730-200," Winema National ‘Forest, Elev. 421¢', 'Depth ‘2-
28". Medium-sized river with braided channel. Areas collected with muddy substrate (more
typically rocky); open,  grassy meadow with nearby basalt cliffs. River high-almost flood stage.

Common__Fluminicola, sphaeruds uncommon lymnaerds Physella Drp net colEectrons

4/27/1995 TF, EJ SWt oo [Bsg] o :

’ \Ilr oA S5 EEY 01 : : '

107. [2242] Cold Spring north of Lodgepole “Pichic ‘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 Euwauna-Kiamath ' 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 narmow open meadow with
abundant sedge; some basalt and pumice cobbles; mud; no macrophytes; ‘surrounded by
Pinus/ Populus forest. No mollusks seen. Hand and drp net attempted 10/20/1995 TF, EJ Jab
[866] . : .

108. [2243] Anme Spnng north of Mazama Campground Zone 10 567, 960E 4,746, 760N

Unsurveyed area, coordinates not possible., Union Peak 1985 quad., Klamath Co. Annie. Creek-
Wood River-Agency Lake-Upper Klamath Lake-Link River-Lake Euwauna-Klamath River. Annie
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Spring N. of Mazama Campground, source of Annie Creek, S. of Crater Lake; Crater Lake Nationa
Park. Elev. 6000'. Depth 1-8". Cold spring with silt-cobble substrate (mostly pumice “ and-ash.
debris). No macrophytes. No mollusks. Dip net and hand collections attempted. Spring modified
at source {in concrete box) and partlally d|verted for water supply for campground 10/20/1 995 TF
EJJJI--._- [BBB] i : o : :

109. [2244] Annle Creek above brldge of FS 6237 Zone 10 577120E 4734 BtON
Unsurveyed area, coordinates not possible.; Maklaks Crater. 1_985 _quad Klamath - Co.  Annie
Creek-Wood River-Agency Lake-Upper Klamath Lake-Link River-Lake Euwauna-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 molIusks
Dip net collection attempted 16/201 995 TF, EJ JJI [B43]

110. [2246} Cedar Sprlng west of Wldcat Creek Zone 10 574 420E 4, 737 120N Unsurveyed
area, coordinates not possible., Maklaks Crater 1985 quad., Klamath Co. Wild Creek Annie Creek-
Wood River-Agency Lake-Upper Klamath Lake-Link ‘River-Lake Euwauna«KIamath 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 pumlce wrth some basalt in regolrth No mollusks
10/20/1995 TF, EJ, JJL ... [B43] . .

111 [2247] North Callmus Spr[ng north of Wlllzamson Fln.rer Ftoad Zone 10 614 140E
4,723,160N. NE»s SE% SE% SWas NE4 sec. 2, T34S R9E, Calimus Butte 1988 quad., Klamath Co.
Sprague River-Williamson Fllver-Upper Klamath Lake-Link River-Lake . Euwauna-Klamath 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 moilusks.
Dip net collection attempted Heawly grazed dug out and channeled |nto pool 10/21/1995 - TF;
EJi [B13] : - - _ O

112 [2248] Unnamed spring southwest . of North Calimus Spnng Zone 10; 613 120E
4, 721 920N. SE3; SWii NWh NWs sec, 11, T34S RYE, Calimus Butte 1988 quad.,. Klamath Co.
Sprague River-Williamson River-Upper Klamath Lake-Link River-Lake Euwauna-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 mollusks;.dip
net collectron attempted. 10/21/1995 TF, EJ! . [B13] . : :

113 [2249] Unnamed spnng northeast of - North Callmus Spnng Zone 10: . 616, BOOE
4,724,345N. Center SWi sec. 31, T33S R10E, Callmus Butte 1988 quad., Klamath Co. Sprague
River-Williamson River-Upper Klamath Lake-Link River-Lake Euwauna-Klamath River. Unnamed
spring ca. 3.4 mi. NE of North Calimus Spring, just east of the junction of Wiliamson River Road
(Klamath County 600; FS 45) and FS 4546, Winema National Forest. Elev..5225'. Depth 0-1".
Small cold spring- channeied into pond; mud substrate; no macrophytes Dlp net attempted no
mollusks, 10/21/1995 TF, EJ! [Bts] : _ . SRS .

114. [2250] Springs at head of the Wllllamson Flrver Zone 10 629 530E 4, 732 O4ON NE: NE%
NE* NE* NW:: sec. 9, T33S R11E, Fuego Min. 1988 quad., Klamath Co. Wiliamson River-Upper
Klamath Lake-Link River-Lake Euwauna-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 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; d|p net collect|ons Flelatwely lntact partly
fenced. 10/21/1995 TF, EJ! - [B29] : .
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115. [2251] Spring on south side-of run at head of the Williamson River. Zone 10: -629,420E
4,731,960N. NWs SEx NE% NE% NW3s sec. 9, T33S R11E, Fuego Mtn. 1988 quad., Klamath Co.
Williamson River-Upper Klamath Lake-Link River-Lake Euwauna-Klamath River. Cold spring on S.
side of farge spring run atthe-head of the Williamson River and 0.15 ‘mi. SW.of eastem terminal
springs, W. end of Head of the Hrver Campground, 0.45 mi.. aleng FS 4648, :N. of junction of
Williamson River Road (Ktamalh 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 Physeila hand and dlp net collected. 10/21/1995 TR EJ .
[B29] RIS

116. [2252] Spring run at head of the Williamson:River. Zone 10:.629,340E 4,731,960N.:-NW

SWi; NEW NE% NW3; sec. 9, TSSS R11E, Fuego Mtn, 1988 quad., Klamath Co. Williamson: River-

Upper Klamath Lake-Link River-Lake Euwauna-Klamath River, Large spring run.at the head of the D
Williamson River and 0.2 .mi. W. .of eastern 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. Flev. .4595', ‘Depth 2-18". Large .cold. spring run; mud,
pumice sand and gravel; local basalt cobbles; local epiphytic algae and Mynophyl.'um
Potamogeton filiformis. Rare Physella; common sphaeruds Iocal Vorticifex. 10/21/1995 TF, EJI .

[B29] o R _ . - _ S UefFusue dhagealis _n S

117. [2253] Sprague River 0.7 road mile_on Wlhamson Flrver Fload Zone 10; 600 530E'
4,718,100N. SWhs SEx SEx SWi NWhs sec. 21, T34S. RSE Chlloqum 1988 quad., Ktamath Co.
Sprague River-Williamson RNer-Upper Klamath Lake-Link River-Lake Euwauna-K!amath 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 -
eutropified. medium-sized river; dense Ceratophy.’lum and Poramogeron crispus; - abundant
epiphytic algag; mostly mud substrate. Uncommon Fluminicola: common planorbids, Physeila
Lymnaea stagnahs Dip net and lray collecled 10/21@5’7?;] b [B18] . e '
: Trﬂ&ﬁ’;&BDSX 3 TWIG ﬂ-GF‘OS’K fAsie
118. [2254] Sprague River below Cave Mountain, Zone 10: 596 240E 4, 715 680N NE4 SEkr
SEx SE% SW sec. 25, T34S R7E, Chiloquin 1988 quad., Klamath Co. Sprague River-Williamson
River-Upper Klamath Lake-Link River-Lake Euwauna-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-boulder .
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! [B1ﬂ oy

119. [2255] Sycan River at south end of Teddy Power Meadow. Zone 10: 635,020E

4,722,460N. NE NE* NW3s NE% sec. 12, T34S R11E, Siiver Dollar Flat 1988 quad., Klamath Co.

Sycan .River-Sprague River-Willamson Rrver-Upper Klamath Lake-Link . River-Lake Euwauna-:
Klamath River. Sycan River just S. of Teddy Powers Meadow near ford.of FS 347, Fremont
National Forest. Elev. 4820'. Depth 1-38". Eutrophic. smal river; mud, sand, cobble; local deep
pools; abundant _epiphytic algae, Ceratophyllum, Poramogeton crispus; local Elodea.

Uncommon dead Anodonta; Uncommon live Valvata humeralis; Radix Lymnaea stagnalis
appressa. Collected by dip net and hand. Eulrop[fled badly grazed 10/22/1 995 TF, EJ!

[B57] : :

120, [2256] Unnamed spring tributary to Blue Creek. Zone 10: 639,600E 4,717,940N. Center
NE% SWis SWis SEx sec. 21, T34S R12E, Spodue Min. 1988 quad., Klamath Co. Blue Creek-
Sycan Fhver-Sprague HNer-WllIlamson River-Upper Klamath Lake Link River-Lake Euwauna—
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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, EJl © ~* [B61) -
121./[2257] Snake Creek unnamed spring 1. :Zone 10: 642,770E 4,706,940N.- NWiz NWe; NE3;
SE* SWis sec. 26, T35S R17E, Spodue Min. 1988 quad., Klamath Co. Snake Cr-Sycan River--
Sprague River-Wiliamson River-Upper Klamath Lake-Link ' River-Lake ' Euwauna-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!  [B62) ' TR

122. [2258] Snake Creek unnamed spring 2. Zone 10: 642,710E '4,706,920N. NEb NEx NWhs
SEx SWis sec. 26, T35S ‘R17E, Spodue Mth. 1988 ‘quad., Klamath Go. Snake Creek-Sycan
River-Sprague River-Williamson: River-Upper - Klamath ‘Lake-Link River-Lake Euwauna-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 County 1193)." Elev. 4345'. Depth 0-2". ‘Spring” with mud
substrate; no macrophytes. No mollusks. 10/22/1995 TF, EJ! *-[B62] =~ o o

123. [2259] Snake Creek unnamed spring 3. Zone 10: 642,640E 4,706,930N. NEs; NWs NWi
SE+ SWEs sec. 26, T355 R17E, Spodue Mtn, 1988 quad., Klamath Co. Snake Creek-Sycan
River-Sprague River-Williamson River-Upper .Klamath Lake-Link River-Lake Euwauna-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, EJt - [Be2] =~~~ -

124, [2260] Snake Creek east of Godowa Springs Road. Zohe 10: 642,660E 4,706,810N. NWs:
SEx NWss SEv: SWis sec. 26, T35S R17E, Spodue Min, 1988 quad., Klamath Co. Snake Creek-
Sprague River-Willamson River-Upper Klamath Lake-Link River-Lake Euwauna-Klamath River,
Sprague River Valley. Snake Creek just E. of Godowa Springs Road (Klamath County 1193), Elev.
4340', Depth 0-2". Small creek; mostly mud substrate with scattered cobbles; Ceratophylium. No

mollusks. 10/22/1995 TF, EJI [B62) =~~~

125. [2261] Robin Spring. Zone 10: 620,800E 4,696,560N. Center NWss NEs NWas NEs sec. 33,
T36S R10E, Sprague River West 1985 quad., Klamath Co. Chermy Creek-Sprague * River-
Williamson River-Upper Klamath Lake-Link River-Lake Euwauna-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! . [B63] .

126.'[2262] Unnamed spring east of Robin Spring. Zone 10: 621,920E 4,697,380N. Sprague
River West 1985 quad., Klamath Co. Cherry Creek-Sprague River-Williamson River-Klamath Lake-
Link River-Lake Euwauna-Klamath River. Unnamed springs ca. 1.0 mi. NE of Robin Spring and
0.2 . mi. S. up and (E. of } FS 1119 from Squaw Flat Road (Klamath Co. 1101}, Winema National
Forest. Elev. 4760". Depth 0-4". Small cold spring with dense but local Rorippa; myrtle: Salix;
Cornus stolonifera; predominantly mud substrate; grasses. Sphaeriids in spring dip net collected.
Discus, slugs, etc. hand collected. Partly fenced by barb wire fence. Area burned 'over; partly
grazed. 10/22/1995 TF, EJ)!  [B63] S

127. [2263] Unnamed spring south of Modoc Point. Zone 10: 594,020E '4,698',0:6.0N.' Quarter |

sections not practicali(sec. 6,)T375 R8E, Modoc Point 1985 quad., Klamath Co. Upper Klamath
Lake-Link River-Lake Euwglina-Klamath River. Small unnamed spring W. of S. P. R. R. track and
US 97 at rd. mi. 258.9, in Upper Klamath Lake, ca. 1.1 mi. S. of Modoc Point below Modoc Rim.

—
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Elev. 4140'. Depth 4-28". Spring-influenced 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 athensis_—- 00 %

klamathensis. Dip .net, tray and -brush: collected. . Spn’ng\s'ubmerged during “high . water.
10/23/1995 %{@J! S [BAS) L gy b3 o

' Tmonsci3der Lpes 0 L Tt el AT A T e ERRE SR
128. [2264] Barkley Spring discharge channel. Zone 10: 597,740FE 4,693,000N. Quarter
sections not practical; sec. 1 T37S R8E, Modoc Point 1985 quad., Klamath Co. Upper Klamath
Lake-Link River-Lake Euwauna-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, . Pisidiu
ultramontanum; commeon Pisidium insigne and Valvata humeralis locally; rare: Fluminicola sp..

e SR

and Anodonta. Snails and clams moderately common at top of mud bar in mactophytes and near

shore. 10/23/1995 TF, EJI - [B48]  Fyrpeioagus architiodia - coM

129. [2265] Upper Klamath Lake north of Barkley Spring outlet. Zone 10: 597 ,670E 4,693,050N..
Quarter sections not possible; sec. 6, T37S R9E, Modoc Point 1985 quad., Klamath Co. Upper
Klamath Lake-Link River-Lake Euwatuna-Klamath River, Upper Klamath Lake just N. of outlet from
Barkiey Spring, W. of S. 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, grave! (mixed basalt and red pumice); no macrophytes; abundant blue-green algae
floating; common epiphytic algae near shore. Common Fluminicola, large and small; common

\

207

wrl, el O

Vorticifex klamathensis_klamathensis; uncommon Physella, Pyigulopsis archimedis. Dip het,yﬁ‘ﬁ

T i

tray and brush caollection. Lake strongiy_\influence-d by spring discharge. 1_b/2;;_{1 995 TF, EJ! . .~
130. [2266] Link River below Fremont Bridge. Zone 10: 598,610F 4,676,680N, SEx SE% SE4
NEs NWis sec. 30, T38S ROE, Klamath Falls 1985 quad., Klamath Co. Link River-Lake Euwauna-
Klamath River. Link River on W. side at Pacific Power and Light Link River wildlife tral S. of
Fremont Bridge (Oregon Avenue). Elev, 4140'. Depth 4-16". 'Mixed mud, pumice and basalt
gravel, cobbles and boulders; impounded lake outlet; no macrophyles; .common floating blue-
green; common epiphytic algae. Taylor site T59-119 colfected on Oct. 4, 1959, W. O. Gregg site
7910. Common Vorticifex klamathensis k!amq[bgnﬂg;\»_ram,l/,onfcifex effusus_dallf, uncommon
large Fluminicola, Physella. Collected by dip net and~ray. ‘Well-used fishing_access; -heavy
waterfowl usage. 10/23/1995 TF, EJI ' [B36] i1 T Moo
131. [2267] Unnamed spring sast of Big Bend. Zone 10: 578,860E 4,660,280N. Projected from
NW corner; SWis NE SWis NWia sec. 18, T40S R7E, Chicken Hils 1986 quad., Kiamath Co.
Kiamath 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. 4160'. Depth 0-6". Abundant ‘epiphytic algae; mostly mud
(with rare cobble) substrate; common Potamogeton crispus, and Myriophylium. Rare Pisidium
variabile only, not collected. Dip net used. 10/25/1995 TF, EJl [B16]

.Y

132. [2268] Unnamed spring near site of Topsy. Zone 10: 576,500E 4,653,300N.. NWs; sec. 2,
T418 R6E, Chicken Hills 1986 quad., Klamath Co. Klamath River. Unnamed 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 substrate with rare basalt cobbles; patchy mytle,
Rorippa, and Myriophyllum. Dug out pool at source. Gyraulus and Stagnicola collected by dip
net. No sphaeriids. 10/25/1995 TF, EJ! [B15] _ o -
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133, [2275) East Branch Lost River: Zone 10: 656,290E :4,651,8B0N, "Nz NWEs NWh NWss NW4
sec. 19, T41S R14 »E, Brady Butte 1988 quad.; Klamath.Co. E. Branch Losl 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 - Ceratophyfium and rare Potamogeton cnspus ‘Common
sphaeriids; also Physella, Radix. CoIIected by hand and d|p net. Mostly dewatered grazed
10/26/1995 TF, EJI : [B11] Lo

134 [2276] Duncan Spnng-nonh compiex Zone 10; 659 D20E 4656 920N NE%' NE% NW

NWs: SWh4 sec. 4, T41S'R14 £, Brady Butte 1988 quad “Klamath ‘Co. Amelope Creek-East
. Branch Lost River-Lost" River-Lower Klamath Lake. Duncan Spnng NW-rmost 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; emergem macrophytes

(mostly Cicuta), some bryophytes. AQM m|nor sphaenlds Dlp net collected

Moderately grazed. 10/26/1995 TF EJI : [B12} Ten mﬁ:&:gtu‘)x e
135. [2277] Duncan Spring-south complex. Zone 10: 659 ,980E 4,655,960N. SWii NWes NE%
| NEs; SWi sec. 4, T41S ‘R14 %E, Brady Butte: 1988 quad., Klamath Co. Antelope Creek-East
Branch Lost River-Lost River-Lower Klamath Lake. Duncan Spnng s. spring complex in Duncan
Riparian ‘Restoration Project (BLM), at head of Antelope Creek, old road crosses at rough
mldpomt of spring runs, Elev, 4730'. Depth 0-4". Large shallow cold springs with boulder cobble,
and mihor fine substrate; abundant ‘Mimulus, ‘local Cicula and Rorippa; minor bryophyles
; Abundam Flum.'n.'co.'a some land snails. Hand and d|p net collechons 10/26/1995 TF EJ!
;[B12] ,jinc LI mr aw' . .

: 136. [2278] Unnamed springs south of Duncan Sprlng Zone 10 660, 060E 4, 655 890N SWy;
SE NE NE sec. 4, T41S R14 1:E, Brady Butte 1988 quad., Klamath Co. Antelope Creek-E. Br.
Lost River-Lost River-Lower Klamath Lake. Small unnamed spring with 4 runs, ca. 0. 15, mi, SE. of
Duncan Spnng, Duncan Fl|panan Restoration Pro;ecl (BLM) near head of Ante[ope Creek..Elev.
4730'. Depth 0- -2". Small very shallow cold springs with mixed mud-basalt cobble substrate;
multiple runs fromsame source; grassy, SOMe | bryophytes no macrophyles Spnngs not shown_
on ‘USGS ‘map. Rare medium: 5|zed Flummrco.'a collected by dlp net. Grazmg lmpacted '
10/26/1995 TF, EJI [B12] :

Trn _f;r-a! T L

137. [2279} Anlelope Creek below Duncan Spring.” Zone_10: 660 ,090E 4,655 BOON SWi; NEx
SE» NE SWi sec. 4, T41S R14 uE, Brady Butte 1988 quad., Klamath Co. Anlelope 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_algae,
. Potamogeton crispus, Potamogeton filiformis, Ceratophyitum; rare Myriophyfium. Abundant
" large and medium Fiuminicola, rare sphaernds Collected by dip net. 10/26/1995 TF, EJI . [B12]
- w’iﬂv G2 Y, a9t
138. [2280] Rock Creek unnamed north head spring.. Zone 10: 668, 950E 4,652 970N SEP NEJf
NWas NWis SE% sec. 17, T41S R15E, Antler Point 1988 quad., 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 Mynophyllum
some deep pools, Scattered H‘adrx Stagnicola; Gyraulus; Physella; sphaeriids. Hand and dip net :
collected Area heawly grazed. 10/26/1995 TF,EJ  [BS] : .

139. [2281] Rock Creek unnamed south head spring. Zone 10: 668,500E 4,652,660'N. SW
SEs: SWis NWis SE3s 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. 8. 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 - Ceratophyfium . and

Myriophylium; some deep pools.. Scattered Radix; Stagnicola; Gyrau!us Physelia; sphaeruds
Hand and dip net coiiectlons Area heavrly grazed 10/26/1995 TF, EJ!. [B5] S

140. [2282] Gwann Spnng Creek unnamed _sp_ring 1_. Z_one _10: 669,_1 QOE:4,652,330N. NW%SW%

SE3 SWi; SWi 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 Reoad {BLM:6188). Elev. 4310". Depth 0-2".
Small-cotd spring-in grassy pasture;: muddy substrate;-no. macrophytes.:No. moIIusks heawiy
grazed Dip net co!lectlon aﬂempted 10/26/1995 TF EJ! . .. [BS] KIS

141. [2283] Gwrnn Spnng Creek unnamed spnng 2 Zone 10: 669 580E 4 652 240N SE% SE!/

SEs SWis SWis sec. 16, T41S R15E, Antler Point 1988 quad., Klamath:Co, Gwinn _Sprlng 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. 4910'.- Depth 0-2"::Small. cold spring with a
muddy substrate;:no macrophytes. No. mollusks drp net: collected Heavriy |mpacted by grazrng
10/26/1985 TF EJi {BS] : . e _ e

—

142 [2284} Unnamed spnngs opposrle Brg Spnngs Crty Park Zone 10: 632 190E 4, 672 700N
Center SEx NE3; SE3s SWig sec,; 10, T39S R11E, Bonanza 1988 _qu_ad Klamath .Co. Lost Hlver-
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 - Veeronica, Myriophylium, Elodea, C Ceratophyllum
Potamogeton . crispus. - Abundant Pyrgulopsis; common. _Flyminicola; sphaen;ds uncommon
Planorbelfa, Physella, Vorticifex. Dip net collectron Helatrvely unmodrfred\some runs on.island,
others orlgrnate in river. 10/26/1995 TF EJ! . [B10] _ . L u? Bard g3

143 [2285] Lost Fhver at Blg Sprrngs Cny Park, Zone 10 632 150E 4, 672 GSON NEV NW’/ SE’»’

SEw SWis sec. 10, T39S R11E; Bonanza 1988 quad., Klamath Co. Lost River-Lower Klamath

Lake, Yonna Valley. Lost River at Horsefly Irngauon District weir and downslream S. edge of Big
Springs City Park, Bonanza. Elev.. 4120'.: Depth.6-18". Medium-sized, eu_trophic but spring-fed
river; abundant Potamogeton filiformis, Elodea; common_Potamogeton crispus, Ceratophyiium,
“epiphytic. algae; uncommon Veronica; rnud, .sand, gravel and cobble . substrate, . Abundant

Pyrgulopsis; common Flumrnrcola uncommon sphaeruds Physel!a Planorbelia, small Vorticifex. -

10/26/1995 TF, EJ! _ [B10]

144, [2286] Flrst spnng somh of Brg Sprlngs Zone 10 632 190E 4, 672 760N Center NEP SE’r_

SWissec. 10, T39S R11E, Bonanza 1988 quad.; Klamath Co. Lost _Flrver_-Lowar Klamath Lake,
Yonna Valtey. 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..run;
predominantly mud and -sand. substrate; abundant. Rorjppa, - common - Mimulus.: Common
Pyrgulopsrs rare Physella sphaenlds Collecled by dlp net. 10/26/1995 TF EJ.. . [B10].

145, .[2287]. Second sprrng soulh of Big Sprlngs Zone 10 632 160E 4 672 720N NW’r SE&f
NE SEx SWh sec. 10, T39S R11E, -Bonanza 1988 -quad., -Klamath Co.. Lost River-Lower
Klamath Lake, Yonna Valley.: First spring run N. of Horsefly Irrigation 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 Rorippa, uncommon Mimulus; Fotamogeton crispus and
Potamogeton filiformis. Common. Pyrgulopsis;, rare Fluminicola, -sphaeriids, -and Physella.
Collected by dip net. Parily filled in but mostly intact. 10/26/1995 TF, EJl ...~ [B10]
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146. [2288} Spencer Creek below Buck Lake ‘Zone 10 569 440E 4 679 330N SW’r SW’/ SW'/
SWhi NEs sec. 18, T38S R11E, Lake of the ‘Woods' South 11985 ‘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 (Elodea,
Myriophyllum); range from fine to cobble substrate; uncommon epiphytic algae. Common
sphaeriids; dip net and hand collected Recent modmcatrons to enhance fish habrtat 10/27/1995
TFEX o [B42] o G '

147. [2289] Unnamed north Buck Lake sprlng Zone 10: 565 980E 4680 230N Center SEP
SWis sec. 11, T38S'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 retatned Dlp net collected
Heawly grazed 10/27/1995 TF EJt : 1842] FTERERE REE T B

148.:[2290] Unnamed m[ddle Buck Lake -spring. Zone 10 565, 900E 4,679, 260N SW% SEJ»«
SWhs SE+ NWhs sec. 14, T38S R5E, 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- collectron sphaeruds only, not retalned Very heawly grazed and degraded '
10/271 995 TF, EJ' {842] : : . . :

149, [2291] Buck Lake south most unnamed spring. Zone 10 565 ,845E 4 679 040N SWP SW’/
NW NEw SWis sec. 14, T38S '‘R5E, Lake of the Woods South 1985 quad Klamath 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". Basait knob with spring at base; mostly dug out and in peripheral
Buck Lake channel mostly frne substrate local cobbEe and large wood fragments; no

) Fiumrmcola and sphaenrds at source only Dlp net collectlon 10/27/1995 TF EJl _'_1[842}

e —

150 [2292} Buck Lake penpheral channel. Zone 10 566 080E ‘4,679, 940N Center NE% NEJr
NW:4 sec. 14, T38S R5E, 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; predommantly
fine (mud) substrate; abundant but local bryophytes; Myriophyllum; Potamogeton filiformis;
Potamogeton crispus; Ceratophyllum. Common Fluminicola but very local, snails only on rocks of
bridge. Dip net and hand collection. Wost of ¢ arie dug out, fine substrate chrronomtds

sphaen;ds only or no mollusks 10/27/1 995 TF EJ' - [842] L

151. E2293] Johnson Creek above crossrng of Surveyor Meadows Fload Zone 10::562 910E
4,676,610N." SEx SWis NE% NE« NWh; sec.-28, T38S ‘R5E, Surveyor Mountain 1985 quad.,
Klamath Co. Johnson Creek-Jenny Craek-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 Rorippa; local pools, common ‘deciduous
leaves. Uncommen small Fluminicola 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 crossmg, burned
and partly Iogged 1o the NW 107271 995 TF, E.Jl [865]

“'.
. s,\

152.  [2294] Unnamed sprrng at Surveyor Mountarn Campground Zone 10: 563 GBOE
4,677,530N. SE* NW: NE NE SEx sec. 21, T38S RSE, Surveyor Mountain 1985 .quad.,
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Klamath Co. Johnson Creek-Jenny ‘Creek-Kiamath ‘River.: Fenced ‘unnamed spring in-BLM
Surveyor Mountain Campground off Keno Road. Elev. 515Q", Depth 0-2". Cold spring with cobble
and mud substrate; minor Honppa and bryophytes befow road (Surveyor Mountain Campground}.
Pisidium’ casertanum and insigne only; not retained. Dip ‘nét. and hand coliection attempted
Spring fenced but modified, piped at source. 10/27/1995 TF, EJi [B65] :

153. [2295] Unnamed spring east of Johnson Creek. Zone 10: 562,815E 4,676,145N. SW NE»
SWhi SEx NWia sec. 28, T38S RSE, Surveyor Mountain 1985 quad.; Klamath Co. Unnamed Run-
o 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

eprphytlc algae open grassy meadow (trees logged) No mollusks 10/27/1995 TF, EJI : [BSS]

154. [2296] Cold Creek southwest of Suiveyor Mountaln Zone 10:°564,150E 4,673,270N.
Center NWes 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 Mountarn BLM lands. Elev. 4960'. Depth 0:6". Sprlng-fed cold creek; steep cobble
substrate; abundant bryophytes; “local Rorjppa“and Mimulus:-in partly open old- growth forest
remnant Prsrdrum casertanum only not retalned Drp net and hand 10/27/1995 TF EJl

[865]

155 [2297] Unnamed spnng south of Blue Spr|ngs Zone 10: 575 720E 4,726,900N. NWs SW4
NE» SE% SEx sec. 23, T33S R6E, Mares Egg Spring 1985 “quad.; Klamath Co. Short Creek-
Sevenmile Creek- Upper Klamath Lake-Lake Euwauna-Klamath , River, Wood River . Valley.
Unnamed spring 0.5 mi. S. of Blue Springs on Short Creek, E. of FS 3300, lnholdlng in Winema
National Forest. Elev. 4180". .Depth 0-4", Small cold spring mostly choked with wood; cobble (red
basalt)-mud substrate; shallow: no macrophytes, Spring not shown on’ USGS map. Uncommon
small__ﬂt._l!M_qLa n. sp. and sphaernds Dip net and tray collections. Very limited Vespericola
sierranus colony (ca. 30 square ft.) at source. Hand collected Hea\niy grazed and with logglng
debris. 10/28/1995 TF, ENl ~ [B44] o
T 3 O ' R ' o
156. [2298] Blue Springs 1.0 m|le south of Nicholson Road. Zone 10: 575,800E 4, 727 070N.
Center Wi; SE2 SE' NE4 SE% sec. 23, T33S R6E, Mares Egg Spring 1985 quad., Klamath Co.
Short Creek-Sevenmile Creek-Upper Klamath Lake-Lake Euwauna-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: common wood fragments; choked with mud
and logs Uncommon Fluminicola and sphaeriids in limited areas above regulated :mpoundment
(pond) Collected by dlp net 10/28/1 995 TF, Bt - (B44] : .
TN e S L. Ji_L o ' L
157. {2299] Upper Klamath Lake on west side Eagle Ridge. Zone 10: 585 640E 469 460N SWi;
SWh; SWi: SWhi SE¥ sec, 23, T36S R7E, Shoalwater Bay 1985 quad., Klamath Co. Upper
Klamath Lake-Link River-Lake Euwauna-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 Mﬁﬁﬂfﬂ@ Elev. 4160". Depth .2-38". Spring-influenced large lake;
common’lﬁlue -green algae; cobble-substrate with. minor fines; no ‘macrophytes; - common
—ep epiphytic algae Abundant Voricifex klamathensis. klamathensis:.very rare and local Eﬂg_%_,@os
archimedis, dium ultramonta Fluminjcola; common :Physella. Dip net and tray collection.
Hypetrophic lake; mollusks locally abuhdant. 10/28/1995 TF, EJl . . [856]
iy O Rt LONR

158, [2300] Side channel near Pomt Comfort., Zone 10: 574 ,600E 4,702, 140N Pro;ected NW
comer; SE% NWs: SE NEX sec. 3, T36S R6E, Pelican Bay 1985 quad., Kiamath Co. Fourmile
Creek-Upper Klamath Lake-Link River-Lake Euwauna-Klamath River. Channel near SE terminus
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of Dugout Lane, ca. 0.4 mi. NE of Hamiman Springs just SW of :Point. Comfort and near junction
with Fourmile :Creek. . Elev.: 4150'. Depth 6-36".: Spring-fed deep -channel; ‘mud. over peat
substrate; dug out; - abundant focal “macrophytes: (Potamogeton - crispus; . Ceratophyllum).
Common sphaeriids; unccmmon Physet.’a rare Car.'nrfex Dlp net and lray collecuon 10/28/1 995
TF, EJ! . . S
[BSS]

159. [2301] Sevenmile Creek at terminus -of FS 3334 Zone 10 569 750E 4 727, 520N Devils
Peak 1885 quad., Klamath Co. Sevenmile Creek-Agency Lake-Upper Klamath Lake-Link River-
Lake Euwauna-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 mallusks; dip net and
hand collections aﬂempted Horse trail crossmg, but relatlveiy prlst[ne 10/29/1 995 TF, EJI

[B22] ; ; o G S L :

160 [2302] Sevenmrie Creek near FlM 1.9, Zone 10 574 320E 4 730 520N Mares Egg Spnng
1985 quad., Klamath Co. Sevenmile Creek-Agency Lake-Upper. Klamath Lake-Llnk River-Lake
Euwauna-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 woed fragments and pine needles; common bryophytes; in neary closed-canopy
forest; small Nostoc. Sphaerllds only, not retained (Fisidium . casertanum, .Pisidium variabile). Dip
net collected Fload crossing in creek bed bul excellent condition. 10/29/1 995 TF EJl . [B46]

161. [2303] Sevenmlle Creek ai Sevenmlle Creek Forest Serwce Statlon Zone 10 575 820E
4,728,380N. Mares Egg Spring 1985 quad., Klamath Co. Sevenm||e Creek- Agency Lake-Upper
Klamath Lake-L:nk River-Lake Euwauna- Klamath River, Woed River. Valley. Sevenmile Cresk 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 i in. grassy cleanng, mud-cobble substrate;
common leaves, needles, and downed logs. Common sphaeriids, - not . retained  (Pisidium
variabile, Pisidium casertanum, Pisidium msrgne) Dlp net collected 10/29/1995 TF, EJl
[846] _ o o .

162. [2304] Denny Creek-norlh spnng near source. Zone 10: 579 805E 4689 500N Aspen
Lake 1985 quad., Klamath Co. Denny Creek-Upper Klamath Lake-Link ‘River-Lake Euwauna-
Klamath River. Unnamed spnng 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 Myricphyljum,. bryophyles local Rorippa,
Mimulus; meadow with Aconitum, Pyrola, Saxifraga. Rare small Flumfnrcola sphaertlds
Collected by dip net. Area badly grazed; only 1 run (S.-most) with Fluminicola ip limited area
downstream (E. side of road) of source spring. None found at source spring on \l\P side of. road
(sprlng lmpacted by road building). Partly forested but heavrly cut over in adjacent are\?s some fire
damage 10129/1995 TF, EJl [BS} _ _ _ ﬂ,waegw o3

163. [2305] Denny Creek-north spring Tuns at base. Zone 10: 581,000E 4,960,110N. Aspen
Lake 1985 quad., Klamath Co. Denny Creek- -Upper Klamath Lake-Link River-Lake Euwauna-
Kiamath 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’ Myriophylium; - common bryophytes; rare Nostoc; sedge
meadow/forest border. Sphaeriids only, not retained (Pisidium “variabile, and Pisidium
aser!anum) Collec(ed by dzp net. Heawly grazed 10/29/1 995 TF, EJl B8]

164. [2306] Denny Creek-middle spring run. Zone 10; 580,850F 4, 689 ,570N. Aspen Lake 1985
quad., Klamath Co. Denny Creek-Upper Klamath' Lake-Link River-Lake Euwauna-Klamath River.
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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
insigne, Pisidium casertanum, and Pisidium variabile). Grazed heavily. 10/29/1995 TF, EJ! :

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
Euwauna-Klamath River. S.-most run in N. pan of Denny Creek source area, examined just W. of
Weyerhaeuser access road and ca.-0.3 mi.-NE of -origin. Elev.-4380'. Spring tun now dry. No
mollusks. Dry; badly cut over and grazed. 10/29/1995 TF, EJl. - [B6] & .« @i b
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 Euwauna-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, Mimulus, Rorippa, local bryophytes: mud-cobble substrate; in forest to E.; open to
W. Common sphaeriids and small Fluminicola; dip net and tray collections. Grazed W. of road and
mostly logged; forest remnant to E. 10/29/1995-;,:FF, EJl- 7 o [BY) : - BRI
PR : Gl sl L L TR MGATERA® L g : TR S RTIE
167. [2309] Aspen Lake northwest springs-1. Zone 10: 580,400E 4,685,290N. Aspen Lake
1985 quad., Klamath Co. Aspen Lake-Denny Creek-Upper Klamath . Lake-Link River-Lake
Euwauna-Klamath River. Unnamed N.-most spring run on NW side of Aspen Lake, NW side of
lower Weyerhaeuser -access road. Elev. 4360'". Depth 0-3". Boggy spring run; ‘abundant wood
and leaves; grasses; no macrophyles; mud-cobble substrate; myrle locally and bryophytes. No
mollusks; dip net collection. Fire and logging: 10/29/1995 TF, EJl - =+ 7{B7] =+ - SRR
168. [2310] Aspen Lake northwest springs-2. Zone 10: 580,360E 4,685,100N. Aspen Lake
1985 quad., Klamath Co. Aspen Lake-Denny Creek-Upper Klamath Lake-Link River-Lake
Euwauna-Klamath River. Unnamed second spring run'on NW side of Aspen Lake, ca. 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
focally and bryophyles. No moltusks; dip net collection atiempted. ‘Fire and logging. 10/29/1995 -

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
Euwauna-Klamath River. Unnamed double spring run in boggy area on NW side of Weyerhaetiser
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 scatiered cobble ‘substrate; no
macrophyles except - local bryophytes and myrile. Sphaeriids only (Pisidium casertanum); not
retained. Fire and grazing, some logging damage. 10/29/1995 TF, EJt [B7] - =7

170. [2312] Aspen Lake horthwest 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
Euwauna-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 myrle, Rorippa. Uncommon Pisidium caserantm only; not retained.
Dip net collected. Mostly logged recently. 10/29/1995 TF, EJ! [B7]

171, [2313] Aspen Lake northwest springs-4. Zone 10: 580,240E 4,684,250N. Aspen Lake
1985 quad., Klamath Co. Aspen. Lake-Denny Creek-Upper Klamath Lake-Link River-Lake
Euwauna-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,

A29

Ex. 279-US-407
Page 161 of 236



wood fragments; no macrophyles; mud-cobbie substrate.:No mollusks drp net collectlon Partly
logged and grazed 10/29/1995 TR, EJV - [B?j SR DL _ o

172. [2317] Threemile Creek at West3|de Ftoad Brtdge Zone 10 575 540E 4 721 520N Mares
Egg Spring 1985 quad., Klamath Co. Threemile Creek-Sevenmile Creek-Klamath Lake-Link
River-Lake Euwauna-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
10/30/1985 TF, EJl [B45] . ' Sl RO SR '

173. [231 B] Fourmlle 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 Euwauna-
Klarnath 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 epiphytic .algae.
Sphaeriids only, not retained. Collected by dlp net Looks good but rare mollusks 6/27/1 994 TF
EJ! . [B38] o . i

174 [2319] Clover Creek at Spencer Creek Fload Brldge 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, 10/30/1 995
TF; .EJ! [BGO] :

175. [2325] Unnamed Lost Creek Sprlng Zone 10: 604 600E 4 776 950N Sugarplne Mtn: 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 Spnng, 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 drp net coliectlon aﬂempted
6/11/1994 TF EJ!. [B64] : .

176 [2326] Losi Creek Sprmg Zone 10 605 W300E 4777 005N Sugarprne Mtn 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 Naticnal Forest, Elev. 4940'.

Depth - 10-36", Small cold source ‘spring; -pumice substrate; .common epiphytic - algae; no
macrophytes. No moliusks; dip net collection attempted. 6/11/1994 TF, E)t [B64] a

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-Euwauna-Klamath River. Unnarned spring at head
of run 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 common. - No mollusks
despite looking good. 6/27/1994 TF, EJt. - .~ [B39] . R B G

178. [2349} Unnamed spring in Klamath Fals. Zone 10: 601,460E - 4,675,500N. - Klamath Falls
1985 quad., Klamath Co. Lake Euwauna-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 fo tank
famm (newly expanded); trashy area. 10/23/1995 TF EJl g [B36] :

179. [1976] Williamson River al FS 43 brldge Zone 10 595 520E 4 732 460N Wis NWhs NW
NE* SWt; sec. 1, T33S R7E, Scloman Butte 1988 -quad., Klamath Co. Williamson ‘River-Upper
Klamath Lake-Link River-Lake Euwauna-Klamath River. Williamson River downstream of FS 43

A30

Ex. 279-US-407
Page 162 of 236



bridge, SW of the site of Kirk, Winema National Forest. Elev. 4500'. Dry river bed with boulder
(basalt) substrate; grasses. No mollusks. 6/11/1994 TF EJI -~ B59] i

180. [2314] Fourmile Creek east of Westside Road. Zone 10 572,800E 4,700,670N. SWhs SW
SWii NEss NE. sec. 9, T36S R6E, Pelican Bay 1985 quad., Klamath Co. Fourmile Creek-Upper
Klamath Lake-Link River-Lake Euwauna-Klamath River. Fourmile Creek on E: side of Westside
Road bridge, Winema National Forest. Elev. 4150'. Dry creek. No mollusks. 6/27/1 994 TF, EJ!
[B53] T T T B e e B e e s b e

181. [2197] Agency Lake at Henzel Park. Zohe 1 0::588,000E 4,708,940N, 'NE NE}s NW NE34
NWss sec. 19, T35S R7E, Agency Lake 1985 quad., Klamath Co. Agency Lake-Upper Kiamath
Lake-Link River-Lake Euwauna-Klamath River. Agency Lake near boat ramp in Henzel County
Park. Elev. 4141'. Depth 1-5'. Lake with sit bottom; no macrophytes. No mollusks found.
8/15/1991 TF, EJ, JJI  [B3]

182. [2198] Snake Creek unnamed spring 4. Zone 10: 642,850E 4,706,670N. SWs; NE% SE
SEx% SWhi sec. 26, T35S R17E, Spodue Min. 1988 quad., Klamath Co. Snake Creek-Sycan
River-Sprague River-Williamson River-Upper Klamath Lake-Link River-Lake Euwauna-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
macrophyles. No mollusks. 10/22/1995 TF, EJ! [B62]

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 Fluminicofa hand and dip net collected. 10/26/1995 TF, EJ!
[B5] e TaRes

(b, wommm o i
184. [1996] Unnamed spring east of Odessa Creek. Zone 10 577,030E 4,697 590N. NW:s SWi
SEx NE* NW34 sec. 24, T36S R6E, Pelican Bay 1985 quad., Klamath Co. Odessa Creek-Upper
Kiamath Lake-Link River-Lake Euwauna-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 macrophyles. No mollusks.
Formerly impounded by concrete dam near mouth of spring. 6/25/1994 TF, EJ! [B54]

tre)

b

185. [1420] Unnamed Spring northwest of Beatty. Zone 10: 638,920E 4,703,320N. SE3 SE
SE% SE4 SE% sec. 5, T36S R12E, Beatty 1988 quad., Klamath. Co. Sprague River-Williamson
River-Upper Klamath Lake-Link River-Lake Euwauna-Klamath River, Sprague River Valley.
Unnamed spring 2.7 rd. mi. W. of Godowa 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!
(B8]

186. [1471] Unnamed Spring east of Whiskey Creek. Zone 10: 635,020E 4,694,980N. NE SE
NE: NE: NWAs sec. 1, T37S R11E, Beatty 1988 quad., Klamath Co. Whiskey Creek-Sprague
River-Williamson River-Upper Klamath Lake-Link River-Lake Euwauna-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. 6/21/1994 TF, EJ! [BY]

187. [1481] Unnamed spring on west side of Link River. Zone 10: 599,535E 4,674,920N. NE
SWi SW NWw sec. 32, T38S RYE, Klamath Falls 1985 quad., Klamath Co. Link River-Lake
Euwauna-Klamath River. Unnamed spring on W. side of Link River at USGS N, gauging station,
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just N.of a power station, W. of Klamath Falls. Elev. 4100'.. Depth 1-3". Cold spring formerly with
abundant Rorippa. Mud-sand bottom with some cobbles. Spring not shown on USGS map.-Juga
recently dead only; hand collected. Spring impacted by people gathering Rorippa. 8/15/1991 TF,
EJ, JJ! No Juga shells seen, probably extinct at this site.:10/26/1992 TE,-EJ, JJ!... |~ [B36]

188. [1482] Unnamed spring at Kiamath River RM 212.7. Zone 10: 571,560E.4,652,740N. SWis
SWis SEx SWh; SEx sec. 5, T41S R6E, Mule Hill 1985 quad., Klamath. Co. Klamath R.-Unnamed
spring run on Klamath Rim above heavily grazed flat (former fen), N. of Klamath River (RM 212.7),
BLM lands. Elev. 3450'. Depth 1-2". Small cold spring with mud substrate. No macrophytes. Na
mollusks. Spring heavily impacted by cattle grazing.-8/16/1991 TF,.EJ, JJ - | - |B50]
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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 o MAP

Agency Lake 8, 181 L - o B3
Agency Lake 48 _ : ' B4
Antler Point 138-141, 183 o B5
Aspen Lake 162-165 ' B6
Aspen Lake 166-171 ' - “B7
Beatty 30, 185 _ . Co'B8
Beatty 186 ; . . B9
Bonanza 80, 142-145 o  Bi0
Brady Butte 133 ' T B11
Brady Butte 134-137 N B12
Calimus. Butte 111-113 ' ' _ ‘B13
Chicken Hills 10-11, 27 S . B14
Chicken Hills 26, 132 ' . Bi5
Chicken Hills 131 L Bis
Chiloguin 93-94, 118 T B17
Chiloguin 117 : B18
Crystal 'Spring 24, 33-34 ' B19
Crystal Spring : 35-37, 66 ' B20
Dairy 102 B21
Devils Peak 159 B22
Ferguson Mountain 29 B23
Fort Kiamath 1, 4, 55 B24
Fort Klamath 47, 53-54 B25
Fort Klamath 2-3, 5, 45-46, 49-52 B2s
Fort Klamath 65, 95 B27
Fuego 61 B2s
Fuego Mtn. 114-1186 B29
Gerber Reservoir 84-87 B30
Gerber Reservoir 88-92 B31
Goodiow Mountain 81-83 B32
Goodlow Mountain 103 B33
Howard Bay 19 B34
Keno 100 B3s
Klamath Falls 6, 130, 178, 187 B3s
Lake of the Woods Norh 104-105 B37
Lake of the Woods North 173 B3s
Lake of the Woods North 177 B39
Lake of the Woods South 73-75 B40
Lake of the Woods South 76-79 B41
Lake of the Woods South 146-150 Ba2
Makiaks Crater 109-110 Ba3
Mares Egg Spring 25, 40-44, 68B-71, 155-158 B44
Mares Egg Spring 38-39, 172 B4s
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QUADRANGLE

Mares Egg Spring
Military Crossing
Modoc Point '
Modoc Point

Mule Hill

Mule Hill
Paradise Mountain
Pelican Bay
Pelican Bay
Pelican -Butte
Shoalwater Bay
Silver Dollar Flat
Soloman Butte
Soloman Butte
Spencer. Creek
Spodue Mtn.
Spodue Mtn.

Sprague River West

Sugarpine Mtn. NW
Surveyor Mountain
Union Peak

Wocus

Wocus Bay

Yonna .

SITES

160-161

.58 . e
.7, .16-18, ©96-09, 128-128

127

12-13, 188
14

28

23, 67, 158, 180

20-22, 56-57,
101

157

119

62-64, 106
179

72, 174

120

121-124, 182
125-126
175-176
151-154
107-108

9, 15

59-60

31-32

B2

184

MAP

B46
B47

- Bas

B49
B50

" BS51

Bs2
B53

~B54

B55

"B56

B57
B58

- BS59

B60
B61

.B62

B63

B64

‘B65

" B66

B67
B&8
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