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Introduction

Consilerabledevelopment related taoad building, trail construction, and vegetation clearing
associated with ski area operations, timber thinning, and wildfire suppression activities have occurred
adjacent to and upslope of the headwater tributaries of Mt. Hood, OnegThese activities have
increased fine sediment inputs to stream channels from the highly erodible volcanic soils (Crandell 1980)
and resulted in negative impacts to streams. Anthropogenic increases in sediment to streams is one of
the most important cases of lotic system degradation (USEPA 1990). Fine sediment inputs from human
activities and natural disturbances may eventually cause sufficient habitat alteration to adversely impact
caddisfly populations (Lemly 1982; Waters 1995) that are preseteiaras around Mt. Hood.

{ O 2 épatan@mncaddisflyAllomyia scottiis arare speciesnd is endemic only to Mt. Hood,
Oregon Wiggins 1973; Wanner 20L6This caddisfly species is a glacial relict, surviving the latest
glaciation period (Wisseman 2010Jhe distributions of this species was relatively unkndWfisseman
2010 until 2013 and 2014arval caddisflgurveys were conducted around Mt. Hoad perennial
through 39 order clear watei(non-glacial)steams(Wanner and Arend2015). Those laal surveys
covered over 63treams eaclyear with a total of 485 samples siteAs a resulof that surveyand past
records (Wiggins 1973isseman 2010A. scottipopulationshave been documenteih eight separate
streams. This species has a patclyritiutionin approximately 4.6 linear miles of seeps, springs, and
1st through 3rd order streamet elevations from 3,494 to 5,722 featound Mt. Hood (Wanner and
Arendt 2015).

The Little Zigzag River and Sand Canyon Creek appear to be the strongitalitfbiathis
speciegWanner and Arendt 2015)These two streams accowatfor 69% of their entire known range.
These two streams have stable discharge mostly originating from springs. The population range in Still
Creek and West Fork Salmon Riverlagkeved to only occur in the headwater springs of these streams.
A. scottihabitat in South Fork Iron Creek and tributaries to McGee Creek, and Muddy Fork Sandy River
are much less known due to the steepness of terrain and las&rapling that has occred in these
streams however, these streams do have the required spring fed, cold water with dense mats of moss
(Wanner and Arendt 2015)Much of theA. scottipopulations are protected from anthropomorphic
disturbances (with the exception fires or clitmahange) due to their location within thmngressionally
designatedVit. Hood Wilderness. The populatiooBA. scottiin Still Creek, West Fork Salmon River,
andatributary to East Fork Hood River are more susceptible to human disturlzaitey ardocated
within ski permit areas with associated roads and traid appear to be occupying limited ranges
within those areas.

Caddisflies are continuously under threat of intensive recreational development resulting in
among other things, humaimduced fne sediments entering their narrow range of habitat. The 2013
and 2014 study delivered a baseline for the distribution and relative abundance of larval caddisfly
species. However, we now have a better understanding of how trulyXaseottiis and that38% of the
entire known population found in the world are susceptible to anthropogenic disturbance. Thus, the
objective of this studyvasi 2 O2 YLX SGS I O2YLINBKSyaAdS ada2NBSe F2N
Service managed areas in the Mt. Hoodddows, Timberline, Upper Sandy and Hood River watersheds,
Government Camp, Oregon, and the associated roads and trails in these @resstudywill also
identify key areas for protection and restoration for this critically rare species.

Another objective of this study was to obtain a better understanding of the adult caddisfly
population around Mt. Hood. In 2018n adult caddisfly survey was conducted around Mt. Hood
However few specimeswere capturedanda relatively limited amount of informain was gained
aboutsensitive caddisfly species around Mt. Hgtketda and Wanner 2015)t was hypothesized that
the recordlack of snow pack during the spring of 2015 and reeaadn temperatures across Oregon in
2015(NOAA2016) resulted in few adultaptures that year.



Methods

Larval and adult caddisflies were sampled in six areas that could be impacted by direct Forest
Service management activities. These areas included the Upper Sandy River (Clear Fork tributaries),
Upper West Fork Hood RiveMcGee, Marco, an&tump tributaries) Upper East Fork Hood RiEast
Fork Hood River, Mitchell Creek, and Clark CradperWhite River (North and South Forks of Iron
Creek), Still Creek (Still Creek tributaries), and Zigzag Canyon (Camp Cremlesiblitarval and adult
caddisfly surveys were conducted from May through July 2016. Additional larval surveys were
conducted September and October 20Ikhis survey targeted seeps, springs, and streams with dense
mats of wiry mosses, which has beercdmented as a key environmental attribute needed Aorscotti
(Wanner and Arendt 2015).

Extreme care was takdp avoid disrupting stream banks and vegetation whaleal caddisfly
sampling.A Dframe kicknet was used to acquire multiabitat kick né samples from a 5@ stream
reach with a minimum of three sufamples at each collecticsite. The Dnet had a heavy cotton and
polyester bag with nomotting thread secured to 12 inch wideridn by hog rings with a nylon mesh
bottom 8 inches below rimThe cotton and polyester bag extended 4 inches to protect the mesh from
shags and wearThe Dnet was equipped with a-foot hardwood handle. The-fbame net had a mesh
size fine enough to retain small larvae (0.5 mm). A standarehkitctechnique wa applied by holding
the net vertically with the opening facing upstream and the flat side pressed tightly against the bottom
substrate, so that water flows neither under nor over the net. Large rocks and wood substrate
immediately upstream of the net anap to 5 feet upstream were disturbed with hands, feet, or a stick
while the current carried the uncovered and dislodged caddisflies and material into thé\net.
standardized sample area was 5bftir each subsample. The stream bottom was disturbed todepth
of 4¢ 6 cm (1.2 2 in.) for about 30 to 60 seconds, following which the net was removed from the water
for specimen retrieval The bottom of the frame was swept forward in a scooping motion to prevent
caddisflies from escaping when the net was cetmd from the streamNet contents were then rinsed
into a shallow white tray to search for larvae more easily, as they are often quite cryptic and can be
difficult to see if they are not movingsamples were placed in white tubs and repeatedly elutdatéth
stream water to separate organic material and invertebrates from mineral substrates. Mineral
substrates were checked for the presence of cased caddisfly I@wganic material was then refloated
with stream water and all identified caddisflies weemoved with tweezers and preserved in 95%
alcohol. All individual larval caddisflies were identified to the group, genus, and when possible, down to

species level.
Adult caddisflies surveys were conducted for a period of 10 minutes at each site. Savepde
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would walk for 10 minutes, sweeping the net through the riparian area, paying particular attention to
vegetation and woody debris where adultdhsflies may land. The nets were checked periodically, and
if adult caddisflies were present, they were removed with tweezers and preserved in 95% alcohol.
Vouchered specimens were sent to an expert to be identified. All individual adult caddisflies were
identified to the genus and when possible, down to species level.

Water temperature, depth, wetted width were measured at each-sample site. A Garmin
Montana 600 was used to collect UTM coordinates and elevatialditionally, qualitative habitat dat
was acquired at each stgample location, which included: visual estimation of percent sand, gravel,
cobble, and boulder, instream vegetation, and cgtory vegetation.



Results and Discussion

A total of 128 larval subamples were taken with a-ftame kick net in 24 streams. A total of 39
adult caddisfly sulsamples were taken at 22 streams. The adult caddisfly samples were taken prior to
and in the same general areas of the three larvalsaimples at each site. Samples were takem
elevaions as low as 2,647 feet in a tributary to McGee Creek to 5,991 feet in a tributary to East Fork
Hood River (Figure 1).

Habitat at sample sites

The sampling in 2016 concentrated in streams that were fed by springs and seeps. Water
temperature at he sample sitesanged from 18 °Cin a headwater spring of Camp Creelaatlevation
of 4,400 feetto 10.5°Cin a tributary to the East Fork Hood Riatran elevation of 5,226 feetOverall,
the average temperature all sample sites was 6°&(Tabk 1) Sreams sampled ranged from 2 to 45
cm (average = 13 cm) in depth, which was nearly identical to depths sampled in 2013 and 2014 (Wanner
and Arendt 2015). Stream widths sampled ranged from 5 to 530 cm (averagemlL2Many of the
sample sites &d mixed substrate; however, ovéP% of the siteK R &+ YR 6f H YYO | &
50%) substrate type, 16% of the sites were dominated by gfaweb4 mm), while only9% of the sites
were dominated by cobble (@256 mm) (Table 1)In the pastcaddisfly surveyaround Mt. Hood,
gravel was the domate substrate sampled (71% in 2013 and 42% in 2014). This change in substrates
sampled were due to the fact that this study focused primarily on sampling springs and streams with
dense wiry moss while the previous studies focused on collecting a wide drsensitive caddisfly
species (Wanner and Arendt 2015).

Nearly 70% of the streams sampled in 206l moss as the dominant instream vegetation (54%
in 2013 and 50% in 201%anner and Arendt 20)5while detritus (2013 = 27%; 2014 = 302016 =
13%) and no vegetation (2013 = 19%; 2014 = 2Q9d.6 = 18%oat the sample sites wellesscommon.
The overstory vegetation cover was dominated by Pacific silver fir plant association community in the
4,000 to 5,500 feet elevation band around Mt. Hodd.2016 45%of the streams sampled were in
aYlftf -aNBESRO®S Al yRapE HRG:K VAZY | ayKRNHmopd:H dAWR o K ONE S

Larval addisflies collected

In 2016, larvalcaddisflies were collected irb% of the kick net sampled.arval addisflies were
identified to species when possible; otherwise they were identified to genus or griyaptal 1,224
larval caddisflies were collected from 11 families (Table 2).
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Figure 1.Blue circles indicate the 2016 larval and adult caddilvey sitesYellow circles werkarvalsample sites in 2013 and red circles were
sample sites in 2014 illustrating the range of recent larval caddisfly suWéyer and Arendt 2015White starsindicate whereA. scottiwere
collectedin 1964 andl966 (Wiggins 1973bluestarsare 2010A. scotticollections (Wisseman 2010), and grestarsare A. scotticollections in
2013 and 2014Wanner and Arendt 2015). Dark green shade on map indicates congressionally designated wilderness around Mt. Hood.



Table 1. Average elevation, water temperature, depth, wetted width, visual estimation of percent sand,
gravel, cobble, and boulder at the survey sites for streams sampled in &dighdbwatershed around
Mt. Hood inMay through July and September throu@lctober 2016

Water Wetted
Elev temp. Depth  width % % % %
Stream (ft.) (°C) (cm) (cm) Sand Gravel Cobble Boulder
Still Creek
Still Creek 4254 5.0 17 270 40 27 20 13
Still Creek Trib 4939 4.7 12 84 85 6 8 1

Zigzag Canyon

Camp Gzek Tribl 4202 5.0 9 87 57 17 20 7
Camp Creek Trib2 4247 4.4 7 103 47 33 20 0
Camp Creek Trib3 4341 55 12 157 47 27 13 13
Camp CreeKrib4 4057 7.0 7 83 37 37 23 3
Camp Creekleadwater 4420 21 6 101 68 33 0 0
Springs

Upper Sandy River
Clar Fork 3445 5.0 7 71 25 40 32 3
Clear Fork Trib 3500 57 7 135 23 47 25 3

Upper West Fork Hood River

Marco Creek Trib 2859 5.0 12 210 0 25 65 10
McGee Creek Tribl 3060 6.0 8 102 22 65 13 0
McGee Creek Trib2 2844 10.0 6 140 22 6 44 28
Stunp Creek 4209 7.2 14 165 0 30 35 35

Upper East Fork Hood River

E. Fork Hood River 5641 4.9 38 44 96 4 0 0
Headwater Springs

Mitchell Creek 5580 6.0 19 147 30 15 30 25
Mitchell Creek Trib 5885 9.0 11 40 63 2 5 30
Clark Creek Trib 5684 7.0 10 157 42 20 27 12
East Fork Hood River Trib 5452 7.9 18 168 45 17 14 23
Meadows Creek Trib 4998 7.0 8 67 56 26 10 10

Upper White River

North Fork Iron Creek 4422 8.0 14 337 37 13 37 13
North Fork Iron Creekrib 4461 7.2 9 78 17 58 20 5
SouthFork Iron Creek 4270 5.1 27 100 40 13 33 13

South Fork Iron Creekrib 4248 5.0 17 63 27 20 20 33




Table2. Total number oflarvalcaddisflies collected in eaclf @ield watershedaround Mt. Hood from
May through October 2016

Upper East Upper  Upper West  Upper

Still Fork Hood  Sandy Fork Hood White Zigzag Grand

Taxa Creek River River River River Canyon Total
Apataniidae
Allomyia sp. 3 91 94
Allomyia scotti 1 4 5
Allomyia scotti cases 12 12
Apataniasp. 1 1 1 3
Brachycentridae
Eobrachycentrus gelidae 3 2 5
Micrasemasp. 11 2 8 3 24
Glossosomatidae
Anagapetusp. 1 3 1 5
Goeridae
Goeracea genota 3 5 8
Hydropsychidae
Parapsyche turbinata 2 3 6 4 15
Parapsyche elsis 11 48 32 8 14 25 138
Lepidostomatidae
Lepidostoma (early instars) 2 2
Lepidostoma hoodi group 6 22 14 31 10 3 86
Lepidostoma (panel case group) 3 3
Lepidostoma (spiral case) 7 7
Limnephilidae
Limnephilidae pupae/early
ingars 9 9
Allocosmoecus partitus 1 1
Chyranda centralis 1 7 4 1 1 14
Cryptochiasp. 5 5 4 6 1 1 22
Desmonasp.
Dicosmoecus (early instars) 5 1 6
Ecclisocosmoecus scylla 9 14 1 6 2 32
Ecclisomyiap. 9 2 11
Eocosmoecus fraalis 2 43 18 4 3 7 77
Homophylaxsp. 1 1 3 1
Onocosmoecus unicolor 1 1
Philocascap. 9 2 12 23
Psychoglyphap. 20 45 14 1 11 3 94

Philopotamidae
Dolophilodessp.
Dolophilodes pallidipes 1 23 2 1 6 33
Wormaldiasp. 1 1 2




Table2 continued.

Upper East Upper  Upper West  Upper

Still Fork Hood Sandy  Fork Hood White Zigzag Grand

Taxa Creek River River River River Canyon Total
Polycentropodidae
Polycentropusp. 1 1
Rhyacophilidae
RhyacopHa (pupae/early instar) 1 1
Rhyacophila alberta group 2
Rhyacophilangelita group 1 1
Rhyacophildetteni group 2 20 22 5 1 2 49
Rhyacophilgperda 1 1
g{rt;)l/;)cophila brunneaémna 1 14 5 7 4 5 33
Rhyacophila vemna 1 1
Rhyacophilgrandis 4 3 1 8
Rhyacophilaotunda group 6 6
Thaomebragor y .
Uenoidae
Farulasp. 16 46 108 28 198
Neophylax splendens 2 12 2 16
Neothremmasp. 71 4 2 2 2 81
Oligophlebodesp. 24 24
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There are now nine knompopulations ofA. scottiin the world. In 2016, a new population &.
scottiwas discovered in the headwater springs of Camp Cfféigkire 2) Four live specimens and 12
empty A. sotti cases were collected from four separate spriagslevatiors of 4,400 to 4,435 feet in
1.8 to 2.5°Cwater temperature At 1.8°C thisis thecoldest temperature this species has been
documentedin. Previouknowntemperaturerange was 2.8 to 6.8C. The Camp Creek headwater
springs aresimilar to the ones where this rare species have been documented in West Fork $ttrapn
(Wisseman 2010) and Stilgek (Wanner and Arendt 2015) wherauttiple springs and stream threads,
covered in dense matd aviry moss, come outf the mountain in a narrow band around Mt. Hood.
Among the five springs and seeps that originate as the headwaters of Camp Creek, we estimated that
there is approximately 1,600 linear feet of stream habitat for thre igpecies.The Camp Creek spring
also servess the water source for the city of Government Camp, Ord&ayure 3) Two other
populations ofA. scottiare found at developed springs for drinking water such as the one in the
headwater springs in the West Fork Salnitimer that serves for Timberline Lodge and the headwater
springs for the East Fork Hood River for Mt. Hood Meadows Ski{Wiaaner 2016) All three
developed springs provide a consistent volume a cold, clear water, which are the same critéria for
scoti.

We also rediscovered am\. scottipopulation in a tributary to South Fork Iron Creek, which was
lastrecordedin 1966(Wiggins 1973) This site was immediately adjacent to Oregon Highwagngb
near the junction of the Forest Service Road #8an elevation of 4,253 feet, thepring emerged from
a steep gradient gravel slide covered in a dense mat of wiry moss. Water tempearathigtributary
to South Fork Iron Creekas 5°C
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Figure2. Headwater sprin of Camp Craelsix feet widewit down wood/ debris and nearly covered
with 4 to 8 inchdeepmats of mosat this site Two live larval specimens and four empty cades
scottiwere collected in a 5fisampling area heren 13 September 2016

Figure3. Main overflow culverfrom Government amp water supmpring boxin the headwaters of
Camp Creek. Photo illustrates where four emftyscotticases were collected immediately

downstream of culvert under 8 inch dense mats of moss on 13 September 2016.



Other larval sensitivestrateqig and species of interest collected

No larvalcaddisflyNamamyia plutonigstrategic species)r caddisflyMoselyana comosa
(strategic species) were collected during this study or in the other recent surveys around Mt. Hood
(Wanner and Arendt@15; Ikeda and Wanner 2018)lamanyia plutonisvas documented nearby in
Cabin Creek in the Columbia River National Scenic Area in 2015 (Fallon et allt2@48surprising
that we did not collect the caddisfNamamyia plutoniss they have been desbed in the Cascade
Range in sand and gravel substrate stream® @00 to 5,000 feet elevatiofAndrews 2010a). Caddisfly
Moselyana comoshave been documented on Mt. Hood (Andrews 2010b). This species of caddisfly has
been recorded with localized pofatlons in seeps at elevations from 3,000 to 6,000 feet. We sampled
relatively few seeps during this study, which may account for none sampled.

No larval Tombstone prairie caddisflfigophlebodes mostben(strategic speciesyere
collected in 2016 However, dotal of 24Tombstone prairie caddisflyas collected in a tributary to the
Muddy Fork in the Sandy River Basin in 2013 while none were found in\8@kher and Arendt 2015)
This caddisfly was collected near 4,200 feet elevation, in a c®ItC] .wide stream (250300 cm), with
no instream vegetation or detritus and a shrub dominated estery, and dominated by boulder
substrate (Table 6).

No larvalLepania cascadaere collected in 20160nly two caddisfly.epania cascadgtrategic
spedes) were collected in Camp Creek in 2013 while none were found in(2¢ddner and Arendt
2015) This caddisfly was collected in one sample at an elevation of 4,183 feet, at 4.8 °C water
temperature, in a small stream (10 cm deep and 95 cm wide), wiititale as the dominate instream
vegetation, a mature forest canopy in the riparian area, and with 70% gravel as the dominant substrate.

A total of three Mt. Hood primitive brachycentrid caddidigbrachycentrus gelidaeere
collected in South Fork Irddreek and two more in Still Creek in 2016 (TableAZptal of oneof this
speciesvas collected during 2013 and three in 2Q¥anner and Arendt 2015)This caddisfly species is
Ffaz2 | 3t OAlFf NB sabdisflyardgsgeciésmrenfly@shadt is@dias & delsitive y A |y
or strategic species but was at one time and was a candidate eisdamgered or threatened species by
the U.S. Fish and Wildlife Service in 1984 (Wisseman 2010). In 2013, we collected this species in a small
(15 cm @ep and 80 cm wide) tributary to Hidden Lakehe Zigzag WatershedSampling at this
location was immediately above the lake in a marshy area with high detritus and sand as the dominant
substrate. In 2014, we collected this species in a spring/trigutathe North Fork Iron Creek. The
0§SOKYAOALYya GKI{G adiNDS&ESR (GKA& aAaidsS y2G0SR Ay UGKSA
apatanian habitat with wiry moss over small loose gravel.

Adult addisflies collected

In 2016, adult caddikes were collected in only 14 oof 39 sample sites. A total of 24 adult
caddisfly were collected from six families (Table 3). The capture success for adult caddisflies was low
again in 2016 and comparable to the total of 20 adults captured ovet@&8igi 2015 (Ikeda and Waer
2016). Adult surveyis 2016 were completed during the appropriate environmental conditions in 2016;
however, that did not improve our success compared to the collections during record avat miry
conditions in 2015In 2016, three mald_epania cascada strategic species, were collected in the
headwaters of the Clear Fork of the Sandy River near the FS Road 1828. Another female of this species
was collected in a headwater tributary to the Clear Fork of the Sandy Riaettre popular Top Spur
Trailnead (Trail 785) along FS Road 1&2B No other sensitive adult caddisflies were collected in 2015
(Ikeda and Wanner 2016) or in 2016.



Table3. Adult caddisflies collected around Mt. Hood in 2015.

Still
Creek

Taxa

UpperEast
Fork Hood
River

Upper
Sandy
River

Upper West
Fork Hood
River

Upper
White
River

Zigzag
Canyon

Brachycentridae

Micrasema sp.

Micrasema bactro
Glossosomatidae

Anagapetus bernea

Goeridae

Lepania cascada
Limnephilidae
Ecclisocosmoecus scylla
Ecclisomyia simulata 1
Philopotamidae

Dolophilodes pallidipes
Dolophilodes novusamericanu
Wormaldia occidea
Rhyacophilidae

Rhyacophila ecosa
Rhyaophila visor
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The Government Camp Water Company, under a Special Use PAGUR4vith the USDA
Forest Service (USDA Forest Service 2004), provides potable whtercmmmunity of Government
Camp. The company holds the Water Right appropriation issued in 1908 that allows for 1.5 cubic
feet/second (CFS) or 969,408 gallons of water percdégcted from the headwaters of Camp Creek
Facilities located on NationabFest lands include the spring source developmémiried spring boxand

PVC water line), headworks access road, 250,000 gallon steel tank, 100,000 redwood storage tank,

distribution lines, and two gates. In 1980, the point of diversion was transferoed dr stream source
along Camp Credh the existingheadwaterspring source of Camp Creek. Although not metered, the
current spring collection system is estimated to produce 500 gallons/minute or 720,000 gallons/day

(USDA Forest Service 2004).

Currently,A. scottiappears to be relatively abundant in four of Camp Creek headwater springs

based on the four susamples collected in September 201%. scottiwere collected directly
downstream of the spring collection system indicating that at least sinc@,18B8en the collection
system was constructed, this species haintained omre-populated the stream directly downstreaof
the spring box Howeversomeexisting infrastructure may be impacting caddisfly populationserdts
evidence that theaccessaad is contributing unnatural levels of road related sediment to the
headwaters of Camp Creek, directly iltoscottihabitat (Figure 4 and 5)I recommend thathis access
road be maintained with a-thch lift of gravel Additionally)arge (3 to 6 inls) round rockshould be
placed in the roadvhere a wetland overflows and seeps across the existag. These measures
shouldreduce unnatural sediment delivefsom this access road to theeadwaters of Camp Creek.
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Figure4. Government Camp headwks access road on 16 September 2016. Water leaving a wetland
and crossing the road. Erosion contributing to unnatural levels of fine sediméntscottihabitatin
Camp Creek

Figure5. Government Camp headworks access road. Erosion contriltatinqhatural levels of fine
sedimentto A. scottihabitatin Camp CreekPhoto taken on 29 August 2016.



