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ABSTRACT

The northern forestflyl{ednia borealijsand Rainier roachflyspliperla fendeyiare both rare endemistonefly
species restricted to montane areas of the Pacific Northwest. In August 2015, Xerces Society biologists surveyed
potential habitat for these species on the Okanogan Wenatchee and Gifford Pinchot National korests
Washingtorstate. Habitat identified andurveyed includedmid to high elevatiomglaciatfed lakes, ponds, and
streams; montane seend springsfirst order rheocrenesand smalktreams Much of this habitat was only
accessible by hiking trail, asdrveyorsspent 140 hours traveling to andiweying sites; this effort includdaiking
over 40 trail miles andlimbingnearly 10,000 feet in elevatiolNo Ledniawere collected or observed during the
course of this survey efforf.enSoliperldarvae were collected frorfour siteson the Gifford hchot National
Forestin the Goat Rocks Wildernedmowever, larvae cannot be identified to spegianad two species doliperla
are currentlyknown from Washington, including. fender{known only from Mt. Rainier NRhd S.cowlitz

(recently describedrom several locations in or near the Gifford Pinchot.MF)enetic markerecomeavailable,
we recommend DNA analysis on these specimens to positively ID thexddition, surveyorsollected a single
larva of the caddisfliRhyacophila vetinan the Okanogan Wenatchee National Forest, which is a Forest Service
strategic species in Washingto@therspecimensf interest include threeollections oDesmona mongand

three collections ofAllomyialarvag both of which are alpinassociated caddisflies.

We achieved all major goals of this projeicicluding

1 Determine criteria for surveying areas forborealind S. fenderby mapping potential suitable habitat

1 Consult with USFS biologists on the appropriate districts and national forests to idwiit#flyle USFS
owned habitat near the known collection localities in Washington

1 Survey suitable habitat on the Okanog@é/enatcheeGifford Pinchotand/or Mt. Baker SnoqualmigFs

Record all data including documenting where surveys were conducted

1 Write a @mplete report that includes detailed maps of areas surveyed for these two species

=



We recommend continued survey efforts for both species in the Okan¥¢amatchee, Mt. BakeBnoqualmie,

and Gifford Pinchot National Forests. In particular, potential gitsssouth of the Mt. Rainier National Park

boundary and in the SW region of Mt. Adams were not well searched during this survey effort due to accessibility
issues and fire complications, and should be prioritized in future Weliésalso recommend thaites with verified
Soliperlacollectionsbe revisitedearlier in the season toollectadults for positivespeciesdentification. Gifford

Pinchot and Mt. BakeBnoqualmie National Forest lands on the west and south sides of Mt. Rainier should be
surveyedfor Solierla fenderiand Lednia borealiswe were unable to search this area due to time and accessibility
constraints, as well as smoke hazards from local wildfires. Seep and spring areas on the southwest side of Mt.
Adams could be surveyed as wethis region was closed due to fire activity. Finally, we were unable to verify the
singleL. borealiobservation at Colchuck Lake in the Okancféenatchee NF; this site could also be revisited.

INTRODUCTION

The purpose of this project was to identify asgrvey potential habitat and determine whether two species of rare
or potentially rare stonefliesdednia borealiand Soliperla fendeyioccur in suitable habitat within USFS lands in
WashingtonOne or both of these species are suspected to occur or@Gifferd Pinchot, Okanogan Wenatchee,
and Mt. Baker Snoqualmie National Forests, based on close proxinkibotenrecords(Fig.1). Lednia borealibas
already been documented from the MtaBer Snoqualmie National ForesdtUpper Bagley LakBaumann &
Kandratieff 2010, Jordan 2013aee Fig. Jandan unconfirmedbservation was recently mads Colchuck Lake in
the Okanogan Wenatchee National Forest (Giersch 2015, pers. ¢caeenkig. JL
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LEDNIA BOREALIS

The northern forestflyl ednia borealisis a Washington state endemic known only from high elevatad water

habitat, including lakegylacialfed streams and first orderrheocrenes (channelized springs)the Cascades,

including Mt. Rainier athNorth Cascades National Pagksl the Mt. BakefSnoqualmie National Foresiqrdan

2013; WDFW 2015). The species wasently described from specimens originally identified aamana, which

is nowonly known from MontangBaumann & Kondratieff 2010yhe earliest known record for this species in
Washington is from Upper Bagley Lgk¢hatcom Countyln Mt. Baker National Forest in 1987, and since then it

has been described fromigt seven other sites in three countidaryingpan Creek in Pierce CouRgdoubt Lake

Nert Lake, No Name Lake, Price Lake, and Middle Tapto Lake in Whatcom County; and Snow Lake in Lewis County
(seeAppendix ). In addition, the species was recently ebged at Colchuck Lake in Chelan County, although no
collections were made (Giersch 2015, pers. comBe}lpite seven years of relatively intense stonefly collecting in

Mt. Rainier National Park, this species was represented by only one collection it KbddS ¥ ¥ Yy R [ SOKf SA
study. It appears to be more widespread in the North Cascadei3aumann and Kondratieff (2010) believe it

could occur in the southern Cascade Range in Oregon and northern Califioisiguspected on the Gifford

Pinchot ad OkanogastWenatchee National Forests (Jordan 2813

Lednia borealibasnot yetbeenrankedby NatureServeor the Washington Natural Heritage Prograhowever, it

is still listed under its previous name loftumana where it is given a state rank of @titically imperiled) and a
global rank of G1Gghote: WNHP givea state rank of SNANatureServe 2015, WNHP 201Aults of the

northern forestfly are described as 5 to 7.5 mm long with dark brown body color and hyaline wings with darker
veins near the cord (Baumann & Kondratieff 20M)mphscan reach 4.5 to 6.5 mm and have tiny light colored
spines on the legs(Baumann & Kondratieff 2010A distinguishing characteristic foednianymphsis the

absence of gillawvhich makes identification of the genus easy in the f{Baumann & Kondratieff 2010; Giersch
2015, pers. comm.Past record$or L. borealisndicatethat adults are active from miduly through miel

September. Little is known about borealigeeding habits, althougimost species in the Nemouridae family are
shredders or collectegatherers and use a variety of coarse plant materials (Me&rtumminsl996).

SOLIPERLA FENDERI

The Rainier roachfl\zoliperla fenderiwas first recorded from St. Andrews Creek, Mt. Rainier National Park, in
1953 and is nowknown from about 15 occurrences throughadhe park inPierce County, Washingtgdordan
2013b)(see Appendix ). It is suspected to occur on the Mt. Bak&noqualmie and Gifford Pinchot National
Forests, based on closegximity to these know records.Soliperlafrom the Mt. Adams area were originally
thought to beS. fenderbut have since been reclassified as a new spe8iespwlitdStark& Gustafson 2004).

S. fenderhas a global rank of G2 (imperiled) and a S1S2 rank in WashinghidR 2014NatureSeve 2015).

Adults and nymphs dBoliperlaare unusual in that theyidplay distinctive pigmentation patterns, with adults

typified by a dark mesal pronotal stripe that contrasts sharply with the yellow background, and nymphs having
conspicuous white areas on the abdominal terga that contrast with the dark background 18&%k Adulthave

been collected from midlune through migAugust(see Appendix I)Data on feeding habits and habitat needs are
minimal, but this species isnown to occur in springed seeps and streams (rheocrenes) draining mostly on the

west side oMt. Rainier National Parkd¢rdan 2013 There is also a singlecord from a waterfall (Jorda2013).

In general, mos$Soliperlaspecies utilize specialized habitats such as seeps and splash zones of small streams (Stark
& Gustafson 2004).



SITESELECTION

Potential habitat for these stoneflies on USFS lands was first determined by mapping known locations in ArcMap
10.3.Forest Service langwnership boundaries were overlaid withNmtional Hydrography Dataset (NHD) layer for
Washingtonrstate. All three layergknown locations, land ownership, and hydrography datasetle converted to
KMLfiles and imported to Google Earth, which was used to select potential sites for sufeeysmtentialLednia
borealissites, he time lapseHistorical Imagerfeature on Google Earth was used to determine which areas were
most likely to have yearound snow (a method suggested by Joe Giersig. NHD layer was useful in identifying
areas with seepand springgor SoliperlasurveysWe also reachedut to the fllowing experts and Forest Service
biologists to inquire abouappropriate habitatand specific site informatio(note, however,that not all of these
contacts responded to our outreach)

Joe GierschAquatic Entomologist (Northern Rocky Mountain Scigbester)

Josh KubpSalmon Recovery Scientist (Tulalip Tribes Natural Resources Department)
Bob WissemanAquatic Entomologist (Aquatic Biology Associates)

Richard BaumanrEmeritus Curator (Brigham Young University)

Boris KondratieffEntomology ProfessgdColorado State University)

Baker HoldenForest Fisheries Program Mana@@ifford Pinchot NF)

Ken WiemanCowlitz Valley District Fisheries Biolo@@ifford Pinchot NF)

Stephanie Caballerdit. Adams Ranger District Fisheries Biologist (Gifford Pin¢Rp
Richard VacirgaForest Fisheries Program Mana{@®kanogan Wenatchee NF)

10. Kathy McMillan Wenatchee River District Fisheries Biolof#tanogan Wenatchee NF)

© NG~ wNPRE

Lednia borealibas been observed at sites ranging from 11580 meters elevation and hégen collected from
springs draining into alpine lakas wellasglacialfed streamsSoliperla fendefiasbeen observed at sites ranging
from 6501500 meters elevation and is known toaurin springfed seeps and streams, including rheocrenes
(springsthat flow from defined openings into a channdhorLednia we selected sites that are influenced by year
round snowpack, such as gladiadl creeks, streams, and lakes. This genus needs permanent, cold water (Giersch
2015, pers. comm.Beeps and smaltreams were targeted foSoliperlaOverall, our sites ranged from
approximately 480 to 2378neters elevationGiven our limited survey time,eMfocusedour efforts on potential

habitat within the Gifford Pinchot National Foresutside of Rainier Nation&ark, where many of the known

records for the two species have originatéd.addition, based on information from Giersch (2015, pers. comm.)
regarding a recent sighting &f borealisat Colchuck Lake on the Okanogan Wenatchee National Forest, we spent
two days searching that location aadjacentalpine habitat.

In order to cover a broad geographic range surveyedoth high elevation sites, where access was difficult, and
mid-elevation sites close to the road or along short hiking trails, targeitigerla(which is known from

elevations beginning at 650 metets)t also collecting a representative sample of other stoneflies, caddisflies, and
mayflies.In two cases we opted to backpack overnight in order to more efficiently sample a larger nungitesof

in high elevatiorbackcountrylt should be noted thathe intenseand widespread wilfire activity this year made
selectingand accessingitesparticularlychallenging, and we had to alter our survey plaaseral times

throughout the week to avai active fire areaand areas with heavy smoke and limited visibil8gverapotential
surveyareas were closed because of wildfires, particularly on Mt. Adams, including the Riley Creek Trail (#64) and
the Riley South Trail (#64A)e were also warned to avoldland Pond and the small lakes immediately north of it



due to fires(Caballero 2015, pers. commTjhe Divide Camp Trail, which we hikedour last dayundervery poor
conditions was officially closed two days later (dngust 24, 2015 due to the Cougar Creek Fire. One day later, on
August 25the entire Mt. Adams Wilderness Area was closed to albusetoextremely hazardoufire conditions

SURVEY PERIOD

At the time of survey planning]l&nown records olLedniaboreals adults wee from late July through early
Septembeyand Soliperla fendeniecords were from late June through midigust Adults of the closely related.
tumanain Montana are thought to emerge in August once temperatures reach 10° C (50° F) (Nate 2B,
Toincrease our chances of findibgth species at the same tingnd to minimize exposure to potentially
dangerous earhgeason stream crossingse planned our surveys for milugust.

SAMPLING METHODOLOGY

All sites were surveyed by Xeraamservatiorbiologistsusing standard recommended survey techniques for
stoneflies outlined by Jorda®2011). Stream, lake, and seep habitats were surveyed by overturning rocks, looking
through the substrate, and sweagetting adjacent vegetation (wherrgsent). In alpine areas, we also checked
snow surfaces fokedniaadults(recommended by Giersch 2015, pers. comin.addition to target species, we
collected a representative sample of all stoneflies, caddisflies, and mayflies present, in ordereolgetic
distribution data for other species in thegion We spent a minimum of 20 persaninutes searching each site for
our target species.

At each site, wrecordedthe waterbody namelocality information,water temperature ,substrate type(s), water
depth, stream width, canopy coveand streamside vegetatiorSitecoordinates wergecorded using a Garmin

Rino 120 GPS unit (NAD83). Immature specimens were collected with forceps and placed in plastiafseials
containing 95% ethanol as a preservative. Adults were collected from sweep neith dorceps and preserved

the sameway. Surveybeganaround 8AMeach day and continued until appiioxately 6:30PMThe weather

during the survey period was quite variable, with warm sunny days interspersed with cold misty days and days
with thick smoke and ash from nearby wildfir€aytimetemperatures ranged from to 32° C40 to 9C F).

DATA ENTRY AND SEECIDENTIFICATION

All data for this project were entered into an Excel spreadsheet and copiedioKt& C2 NBad { SNIBBA OSQa
Resource Information System (NR1Sa sheetsElevatims were determined from site coordinates using Montana

{41 GS | yAOGSNEA (G &@QAvwD. M. ik k@ edu/glfn@eOlitnil Alidatérial colleted for this

project was identified by aquat macroinvertebratéaxaexpertBob Wisseman (Amtic Biology Associates, Inc.).

RESULTS

One hundred and forty persehours werespenttraveling to andsurveying35 siteg(see site maps in Appendii.
No Ledniastoneflies were collected during this survey effarenSoliperldarvaewere collected fronfour sitesin
the Goat Rocks Wilderness the Gifford Pinchot National Forg§table 1)Larvae of this genus cannot be
identified to speciesin addition, we ollected a singl&khyacophila vetinkarva from the Okanogan Wenatchee
National Forest. This is a USFS Strategic Species in Washkuagtariist of all species collected by site, see
Appendix Ill. Habitat descriptions and photos are available in Appé&vidibor a list of all sites surveyed in 2015,
see Appendix II.


http://www.esg.montana.edu/gl/index.html

Tablel: Soliperlaand Rhyacophila vetinaollection sites

Site
Date | Species Name Locality County | Habitat Comments
18 Alpine Lakes Intermittent | WASTR species, not
Aug | Rhyacophila| Colchuck| Wilderness, Okanogatr creek, likely | previously documented
2015 | vetina Lake 4 Wenatchee NF Chelan | snowfed. on OKW.
20 Goat Rocks Intermittent
Aug Goat Wilderness, Gifford first order Potential target species.
2015 | Soliperlasp. | Rocks 1 | Pinchot NF Lewis | creek. Need genetic work for ID
20 Goat Rocks
Aug Goat Wilderness, Gifford Hillside Potential target species.
2015 | Soliperlasp. | Rocks 7 | Pinchot NF Lewis | seep/spring | Need genetic work for ID
20 Goat Rocks
Aug Goat Wilderness, Gifford Hillside Potential target species.
2015 | Soliperlasp. | Rocks 8 | Pinchot NF Lewis | seep/spring | Need genetic work for ID
21 Goat Rocks
Aug Goat Wilderness, Gifford Hillside Potential targetspecies.
2015 | Soliperlasp. | Rocks 10| Pinchot NF Lewis | seep/spring | Need genetic work for ID

DISCUSSION

SURVEYS

Many of the unique habitats needed by these stoneflies are restricted to high alpine or more remote areas within
the National Forests and are not easily accessible, which limits the number of sitesithlae surveyed each day,

as well as the amount of time spent surveying each site. It is possible that with additional searches and increased
survey efforts, the target species may be found. Recommended survey methods are easy, inexpensive, and require
little specialized equipment, although confirmation of species identity requires an expert and, in the case of
Soliperla also requires collection of adult specimens for positive species identification.

Although we searched for both nymphs and adults asatVey sites, we found very few adults of any aquatic
invertebrates in general. This may be due to the limited snowpack this year and a warmer than average summer,
which could have caused adults to emerge prior to our survey pevitdrecommend continuedurvey efforts for

both species in the Okanogallenatchee, Mt. BakeBnoqualmie, and Gifford Pinchot National Forelsts.

particular, potential sites just south of the Mt. Rainier National Park boundary and in the SW reijlonAafams

were not well searched during this survey effort dueatessibility issues atfide complications, and should be
prioritized in future visitsC dzZNJi K SNJ R2 OdzYSy (il A2y 2F (KSaS &aLISOASEAQ NI y-:
advancing undrstanding of their status and needs and taking the appropriate conservation measures. Alpine
habitats in particular are generally undsuarveyed, and given their vulnerability to climate change and other
threats, may be of particular conservation concdfrfuture surveys take place for these two species in

Washington, we recommend the following:

1. Reuvisit sites witlverified Soliperlacollections earlier in the season and attempt to catch adults for positive
identification. Based on prior records, adults may be present as early a3uméd

2. SurveyGifford Pinchot andiount BakerSnoqualmie National Forest lands on the wastl southsides of
Mt. Rainier(seeblack circleFigure 2¥or Soliperlafenderiand Lednia borealisWe wee unable tosearch
this areadue to time and accessibility constrairgts well as smoke hazardsutthe majority of knowrsS.



fenderirecords are fromhe westside of Mt. Rainier National Park, so seeps and splash zones of small
streams in this area would be a survey priority.

3. Survey additional seep/spring areas on Mt. Adams, which appear to be relatively abundant in the SW
region of the mountain, and which weroff-limits during this survey effort due to fire activity and trail
closures. Future surveyors will need to identify areas that were not lost or negatively impacted by the
burns.

4. Revisit Colchuck Lake (OKW) and attempt to verify_tionia borealisbsavation shared with us by
Giersch (2015, pers. comm.).
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Figure2: Prior species records and 2015 survey locations. Survey sites inside the red circle indicate opportunistic surveys adsnghe
areas within the black circles indicate priority areas for future surveys.

GENETIC ANALYSES

A total often Soliperldarvae were foundiuring the 2015 surveyshich could not be identified to species using
morphological character§here are currentlywo Soliperlaspecies described from Washingtd: fender{known
only from Mt. Rainier National Park) asd cowlitStark & Gustafson 200&tark 2015, pers. compnlt is unclear
which species our collections may represent, or if they would be aspewies altogether (see Fijfor locations
of 2015 collections and oth&oliperlarecords in the state)S. cowlitzhas been collected from lower elevation
sites ranging from approximately @0 meters elevation, where&s fenderis mostlyknown frommid-elevation

10



sites (most records appear to be witti®0-1500 meters elevation). OwBoliperlasp. collections come from even
higher elevations, ranging from 1430 to over 2000 meters.

Theseten specimens should be saved for potential future analysesy Tha be analyzed genetically for positive
identification, though limited barcoding has been done for this genus as a whialek (2015, pers. comm.) is
unaware of any genetic work done & fendetrialthough he notes that th&. campanul€OI gene wassed in a
recent outgroup analysis &ierraperlgsee Stark et al 2015), and work by other researchers may be forthcoming.
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Figure3: KnownSoliperlarecords in Washington stateThe redSoliperlasp. records are from 2015 Xerces survéyshe Goat Rocks
Wilderness.

THREATS

The primary threats to these species are habitat alteration (including sedimentatiorfipmand postlogging and
climate change. Alpine species are particularly vulnerebtdimate change and can serve as bioindicators of
ecosystem function and health. Assessments by the Washington Department of Fish and Wildlife have determined
that Lednia borealibas a high climate vulnerability ranking, a8dfenderhas a ranking ahoderate to high

(WDFW 2015Mubhlfeld et al. (2011jound that that future projected distribution of another rangestricted

endemic stoneflyl.. tumana was shown to dramatically contract (losing over 80% of its potential current range)
under future ghcier and perennial snowfield loss due to projected warming treRdpulations of the rare
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endemic stoneflyZapada glacieappear to haveontracted anddeclined over the past several decades due to
increasing water temperatures and decreasing glacialses$Giersch et al. 201B)lecoptera in general have low
dispersal abilitiesRetersen et al. 1998rown et al. 2009) and for alpine species such.amorealisdistributional
shifts or dispersal to other suitable habitats is probably unligihen ther location With glaciersecedingand
Washington CascadssowpacKevels decreasing recent yeargfor examplesee Fig. 4)populations of both of
these species are likely suffering due to limited suitable habliaé see@nd springhabitats whereSoliperlaare
found canalsobe particularly vulnerable to natural disturbancaad warming temperatureand should be
monitored.

Current Snow Water
Equivalent (SWE)
Basin-wide Percent
of 1981-2010 Median

&t fime of posting
oF meastirement

is mot representafive
gt this time of year

Figure4: Snow Water Equivalent map depicting snowpack levels as of February 23, 2015 (NRCS 2015)
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APPENDIX PRIORSPECIES RECORNSVASHINGTON

LEDNIA BOREALIS

. UTM E | UTM N Land_| BLM_| Elev

Location County | State (NADS3) (NADB3) L_Zone | Loc_Acc owner | NE m) Date
Colchuck Lake, Alpine Lakes Wildemn& 1.0 | \wa | 663277.8 | 5261597.6| 10 MAN6 | USFS| OKW | 1700 20147
OkanogarAWenatchee NF
spring source Snow Lake, Snow Lake| | .o | \wa | 5992415 | 51789043| 10 GPS | NPS 1430 | 8 Se010
Basin, Mount Rainier National Park
spring source Snow Lake, Snow Lake | o uo | \wa | 5992415 | 5178904.3| 10 GPS | NPS 1430 | 25 Augz010
Basin, MounRainier National Park
spring source Snow Lake, Snow Lake | o o | \wa | 5992415 | 5178904.3| 10 GPS | NPS 1430 | 23 Augz010
Basin, Mount Rainier National Park
Fryingpan Creek at Sunrise Road Brid| ;. oo | \wa | 605912.7 | 5193653.3| 10 MAN4 | NPS 1161 | 16 Jul000
Mount Rainier National Park
Egﬂf”bt Lake, North Cascades Natior) \\\ ..o | wa | 623516.6 | 5425016.0| 10 GPS | NPS 1615 | 29 Augl989
Nert Lake, North Cascades National P| Whatcom | WA 610241.2 | 5395731.7 10 GPS NPS 1389 | 11 Sepl989
Middle Tapto Lake, Red Face Mountai
Basin. Nonh Cascades National Park | WHAtcom | WA | 6195530 | 5415682.6| 10 GPS | NPS 1747 | 8 Sepl989
ﬁ;‘ﬁf Lake, North Cascades National |\ icom | wa | 602480 | 54121280| 10 GPS | NPS 1192 | 6 Sepl989
Egrl':'ame Lake, North Cascades Natioy o oiom | wa | 6384365 | 54125282| 10 GPS | NPS 1171 | 24 Augl989
Upper Bagley Lake, Mount Baker Whatcom | WA | 596064.4 | 5412135.3| 10 MAN3 | USFS| MBS | 1295 | 30Jungs7?
National Forest




SOLIPERLA FENDERI

. UTM E | UTM_N Land_ | BLM_

Location County | State (NAD83) | (NADS3) L_Zone| Loc_Acc owner NE Elev Date
Small stream at jct. Westside Road and .
twy 706, Mt. Rainier National Park Pierce | WA | 584315.1 | 5177037.9] 10 MAN4 | NPS 652 14 Jul 2003
Small stream 1.5 miles N Westside Road\ o, | \ya | 5855221 | 5178973.4] 10 MAN4 | NPS 740 14 Jul 2003
Mt. Rainier National Park
Dick Creek at Wonderland Trail, Mount | o, oo | \ya | 592554.8 | 5199313.9] 10 MAN4 | NPS 1251 27 Jul 2001,
Rainier National Park
Cataract @ek at Wonderland Trail, Moun{ o, | \wa | 5013012 | 5200311.5| 10 MAN4 | NPS 971 9 Jul2000
Rainier National Park
Stream on Westside Road 1.5 miles from
Paradise Road, Mount Rainier National Pierce WA 585522.1 | 5178973.4 10 MAN4 NPS 740 26 Jun2000
Park
Boggy stream tributary to Tahoma Creek, o, .o | \ya | 586524.6 | 5183456.6] 10 | MANG | NPS 1089 | 17 Aug 1999
Mount Rainier National Park
Small tributary on Westside Road 2 miles
of Paradise Road, Mount Rainier Nationa| Pierce | WA | 585913.5 | 5179695.0 10 MAN4 NPS 764 17 Aug 1999
Park
Paradise River, Paradise Valley, Mt Rain o, o | \wa | 503939.2 | 5179777.7| 10 MAN6 | NPS 1115 | 16 Aug 1999
National Park
Falls Creek at Stevens Canyon Road, M9 o, oo | \a | 609705.9 | 5179054.4] 10 | MAN3 | NPS 715 8 Jul1999
Rainier National Park
Small tributary on Westside Road 2 miles
of Paradise Road, Mount Rainier Nationa| Pierce WA 585913.5 | 5179695.0 10 MAN4 NPS 764 8 Jul1999
Park
Tbutary to Tahoma Creek, Mount Rainiel i o | \ya | 586524.6 | 5183456.6] 10 | MANG | NPS 1089 8 Jul1999
National Park
Seeps along Puyallup River, Mount Rainit o, | \wa | 584584.9 | 5184431.4| 10 MAN6 | NPS 1057 | 29 Jun 1981
National Park
Spring seeps along St. Andrews Creek, | o, | \wa | 583477.8 | 51874935 10 MAN6 | NPS 1146 | 29 Jun1981
Mount Rainier National Park
Small stream at Reflection Lake, Mount | o, o | \wa | 507032.8 | 5180412.0| 10 | MAN4 | NPS 1483 14 Jul 1979

Rainier National Park




. UTM E | UTM_N Land_ | BLM_
Location County | State (NAD83) | (NADS3) L_Zone| Loc_Acc owner NE Elev Date
Spring seeps along St. Andrews Creek, | o, | \wa | 583477.8 | 51874935 10 MAN6 | NPS 1146 13 Jull979
Mount Rainier National Park
ChristinaFalls, Mount Rainier National Pal Pierce WA 593123.1 | 5181639.4 10 MAN4 NPS 1147 15 Jun 1969
ﬁ;rﬁ”drews Creek, Mount Rainier Nation o, o | \wa | 583477.8 | 5187493.5 10 MAN6 | NPS 1146 27 Jull953
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APPENDIX II: SITEBRVEYED IN 2015

UTME UTMN
Land (NAD83, | (NADS83, Loc Acc

Survey Date Site Name County Ownership Zone 10) | Zone 10) (ft.)
17 Aug 2015 Colchuck 1 Chelan USFSOKW | 662928.3 | 5261749.1| 40
17 Aug 2015 Colchuck 2 Chelan USFSOKW | 663086.0 | 5261663.4| 26
18 Aug 2015 Colchuck 3 Chelan USFSOKW | 663277.8 | 5261597.6| 65
18 Aug 2015 Enchantments Chelan USFSOKW | 664151.4 | 5260771.2| 32
18 Aug 2015 Isolation Lake Chelan USFSOKW | 664506.1 | 5260517.6 11
18 Aug 2015 Perfection Lake Chelan USFSOKW | 664721.8 | 5260515.9 10
19 Aug 2015 Glacier Creek Lewis USFSGIP 606624.3 | 5155307.4| 300
19 Aug 2015 Glacier Lake Lewis USFSGIP 608287.4 | 5155888.3 20
19 Aug 2015 Walupt Lake Lewis USFSGIP 617188.6 | 5142198.6 30
20 Aug 2015 Goat Creek 1 Lewis USFSGIP 615507.7 | 5148646.7 15
20 Aug2015 Goat Creek 2 Lewis USFSGIP 616281.6 | 5153011.0 13
20 Aug 2015 Goat Lake Lewis USFSGIP 616259.4 | 5153090.6 25
20 Aug 2015 Goat Rocks 1 Lewis USFSGIP 614041.3 | 5146880.5| 300
20 Aug 2015 Goat Rocks 2 Lewis USFSGIP 614131.6 | 5147021.1] 300
20Aug 2015 Goat Rocks 3 Lewis USFSGIP 617123.7 | 5150454.0 17
20 Aug 2015 Goat Rocks 4 Lewis USFSGIP 617195.8 | 5151448.0 9

20 Aug 2015 Goat Rocks 5 Lewis USFSGIP 617055.5 | 5151600.9 13
20 Aug 2015 Goat Rocks 6 Lewis USFSGIP 617043.9 | 5151960.8 10
20 Aug 2015 Goat Rocks 7 Lewis USFSGIP 616974.3 | 5152505.2 26
20 Aug 2015 Goat Rocks 8 Lewis USFSGIP 617019.1 | 5152289.3 16
20 Aug 2015 Goat Rocks 9 Lewis USFSGIP 617031.8 | 5152271.8 13
21 Aug 2015 Adams Creek Skamania | USFSGIP 610163.4 | 5124957.5 10
21 Aug 2015 Chain of Lakes Skamania | USFSGIP 607952.9 | 5127551.5| 100
21 Aug 2015 Goat Rocks 10 Lewis USFSGIP 615386.2 | 5152567.0 25
21 Aug 2015 Goat Rocks 11 Lewis USFSGIP 615185.9 | 5152244.2 21
21 Aug 2015 Mt. Adams 2 Skamania | USFSGIP 611824.9 | 5127700.3 20
21 Aug 2015 Killen Creek Skamania | USFSGIP 610367.1 | 5124805.0 47
22 Aug 2015 Blue Lake Creek Lewis USFSGIP 596925.9 | 5139903.4| 10
22 Aug 2015 Divide Camp Skamania | USFSGIP 611120.0 | 5122187.8 20
22 Aug 2015 E.Canyon Creek Skamania | USFSGIP 598487.5 | 5127980.6 19
22 Aug 2015 Horse Creek Lewis USFSGIP 594839.1 | 5143147.9 10
22 Aug 2015 Lewis River Skamania | USFSGIP 611917.2 | 5121439.9 11
22 Aug 2015 Mt. Adams 2 Skamania | USFSGIP 611701.9 | 5121194.8 9

22 Aug 2015 Mt. Adams 3 Lewis USFSGIP 597043.0 | 5139640.5 10
22 Aug 2015 Mutton Creek Skamania | USFSGIP 611210.4 | 5120438.9 14




APPENDIX I[1I: LISTFALL SPECIES COMBEBCBY SITE

Note: Species of interest are highlighted in blue.

Date Site Taxa Group | Species Quantity | Life Stage | Notes
= . otentially Ecclisomyia 1 None Old case
I Colchuck Lake 1| Trichoptera P y y
o Hesperophylax designatus 2 Pupae Male
< . Mystacides alafimbriata 1 Adult Female
™~ Colchuck Lake 2|  Trichoptera Y
Polycentropusariegatus 1 Adult Male
Baetis bicaudatus 3 Larvae Mid instar
Colchuck Lake 3| Ephemeroptera
Baetis tricaudatus 3 Larvae Late instar
th
Enchantments Trichoptera Desmona mono 6 Larvae 4" instar
probablyHesperophylax 1 None OldLimnephilid case
Diptera Chironomidae 2 Larvae
Ephemeroptera) Ameletus 3 Larvae
_ Plecoptera | Megarcys 6 Larvae
Isolation Lake ]
10 Desmona mono 1 Larva Probably # instar
N Trichoptera | Ecclisomyia 10 Larvae Mid instar
3 Rhyacophila rotundgroup 2 Larvae 5" instar
® Diptera Chironomidae 1 Larva
Ephemeroptera] Ameletus 6 Larvae
Capriidae 5 Larvae
Perfection Lake Plecoptera P
Megarcys 5 Larvae
Trichoptera | Allomyia 2 Larvae Sealed B instar, not in prepupal pose.
Tricladida | polycelis 3 Unknown
Ephemeropteral Baetis bicaudatus 5 Larvae Mid to late instar
Colchuck Lake 4 Soyedina 2 Larvae Late instar
Plecoptera
Sweltsa 3 Larvae Late instar




Date Site Taxa Group | Species Quantity | Life Stage | Notes
Zapada columbiana 3 Larvae Mid instar
Desmonamnono 1 Larva 5" instar
. Eocosmoecugschmidi 1 Larva 5 instar in mineral case
Trichoptera
Parapsyche elsis 4 Larvae Late instar
Rhyacophila vetina 1 Larva Late instar. FS WBTRspecies
Glacier Lake | Ephemeropteral paraleptophlebia 6 Larvae
Baetis bicaudatus 1 Larva
Baetis tricaudatus 4 Larvae
i I 2 L
Ephemeropteral Cinygmula arvae
Drunella doddsii 1 Larva
Epeorus deceptivus 1 Larva
1o Rhithrogena 5 Larvae
& Plecoptera Chloroperlidae 3 Adults
U) .
E: Glacier Creek Yoraperla 1 Adult Female
=t Ecclisomyia 1 Larva Mid instar
Micrasema 1 Larva ~4" instar
Neophylaxoccidentalis 1 Pupa Dead male
Trichoptera | Rhyacophila brunnesemna
group 1 Larva
Rhyacophila vaefes 1 Adult Male
Rhyacophila valuma 1 Adult Male
Walupt Lake Trichoptera | Dicosmoecus giluipes 1 Larva 5" instar
Diptera Thaumaleidae 1 Larva
Lo} .
P Cinygmula 6 Larvae
N ..
=4 Goat Rocks 1 | Ephemeropteral Drunelia doddsi 1 Larva
g Epeorus grandigroup 2 Larvae
N Rhithrogena 6 Larvae
Plecoptera | Setvena 1 Larva
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Date Site Taxa Group | Species Quantity | Life Stage | Notes
Soliperla 1 Larva Potential target species.
Anagapetus 1 Larva
Neothremma ~10 Larvae
Trichoptera Parapsyche elsis 3 Larvae
Larva,
Rhyacophila betterdroup 1 pupa Pupa is an immaturmale.
Tricladida Polycelis 1
Ephemeroptera Baetis tricaudatus 2 Larvae
Cinygma 2 Larvae
Goat Rocks 2 Doroneuria 1 Larva
Plecoptera | Sweltsa 1 Larva
Zapada oregonensgroup 1 Larva
Trichoptera | |epidostoma hoodijroup 1 Larva
Ameletus 1 Larva
Cinygma 5 Larvae
Cinygmula 4 Larvae
Ephemeropteral Drunella doddsii 2 Larvae
Goat Creek 1 Epeorus deceptivus 1 Larva
Epeorus grandigroup 4 Larvae
Rhithrogena 4 Larvae
Trichoptera Apatania 1 Larva
Parapsyche elsis 1 Larva
Ameletus 8 Larvae
Baetis bicaudatus 2 Larvae
Goat Rocks 3 | Ephemeropteral Caudatella hystrix 1 Larva
Cinygmula 4 Larvae
Epeorus grandigroup 2 Larvae
Rhithrogena 6 Larvae
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Date Site Taxa Group | Species Quantity | Life Stage | Notes
Setvena 1 Larva
Plecoptera
Sweltsa 1 Larva
Allomyia 1 Larva
Trichoptera | Psychoglypha 3 Larvae
Rhyacophila betterdroup 1 Larva
Ameletus 3 Larvae
Ephemeropteral Drunella doddsii 5 Larvae Mid and late instars a? cohorts
Goat Rocks 4 Rhithrogena 3 Larvae
Plecoptera | Setvena 6 Larvae Mid and late instars of 2 cohorts
Trichoptera | Neothremma 8 Larvae
Diptera Tipula 1 Larva
Baetis bicaudatus 3 Larvae
Ephemeropteral Drunella doddsii 3 Larvae
Rhithrogena 4 Larvae
Setvena 6 Larvae
Goat Rocks 5
Plecoptera | Sweltsa 1 Larva
Zapada columbiana 3 Larvae
Neothremma 3 Larvae
Trichoptera | Parapsyche elsis 2 Larvae
Rhyacophila rotundgroup 1 Larva
Ameletus 2 Larvae
Baetis bicaudatus 15 Larvae
Ephemeropteral
Drunella doddsii 10 Larvae
Goat Rocks 6 Rhithrogena Larvae
Setvena Larvae
Plecoptera
Sweltsa Larva
. Neothremma 16 Larvae
Trichoptera
Parapsyche elsis 1 Larva
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Date Site Taxa Group | Species Quantity | Life Stage | Notes
Psychoglypha 1 Larva
Rhyacophila brunnéaemna
group 1 Larva
Ameletus 1 Larva
Ephemeropteral Drunella doddsii 1 Larva
Paraleptophlebia 1 Larva
Goat Rocks 7 pop
Setvena 4 Larvae Probably 2 cohorts
Plecoptera
Soliperla 1 Larva Mid instar. Potential target species.
Trichoptera | Rhyacophila rotundgroup 1 Larva
Setvena 1 Larva
Plecoptera | Soliperla 7 Larvae Potential target species.
Goat Rocks 8 Zapada columbiana 1 Larva
. Parapsyche elsis 1 Larva
Trichoptera Py
Rhyacophila betterdroup 1 Larva
Baetis bicaudatus 1 Larva
Ephemeropteral
Goat Rocks 9 Rhithrogena 3 Larvae
Plecoptera | Setvena 5 Larvae Two cohorts
Ephemeropteral Baetis bicaudatus 5 Larvae
Goat Creek 2 P P 1S bicaudat v
Plecoptera | Setvena 1 Larva
Ephemeropteral Baetis bicaudatus 4 Larvae
Setvena 2 Larvae Mid and late instar
Plecoptera - - -
" Goat Rocks 10 Soliperla 1 Larva Potential target species.
—
o . Parapsyche elsis 2 Larvae
N Trichoptera By
g Rhyacophila bettergroup 1 Larva
N Ephemeropteral Paraleptophlebia 3 Larvae
Plecoptera | Set 4 L
GoatRocks 11 P Pe vena ho olsi 1 Larvae
. arapsyche elsis arva
Trichoptera Py
Psychoglypha 2 Larvae
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