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Summary

This investigation of fish species composition digtribution, and the resultant calculation of
Fish Index of Biotic Integrity (FIBI) scores, allomssessment of within and between-reach
changes in stream health and fish assemblagegimesand can be used to guide land use
planning and prioritization of fish habitat restiwa and protection projects within Beaver

Creek. The results will also serve as a basetiradlow evaluation of future restoration projects
within Beaver Creek, including but not limited tmposed fish passage improvements at several
road crossings. This study complements a similadyspreviously undertaken by Oregon
Department of Fish and Wildlife (ODFW) and the GifyPortland in four City of Portland
watersheds (Van Dyke and Storch, 2009) and eanhesstigations in urban streams of the lower
Willamette River watershed (Ward 1995; Friesen Zintimerman 1999; Tinus et al. 2003).

Wild Fish Conservancy (WFC) conducted a stratifiaddom single-pass electrofishing survey
within four distinct reaches of mainstem BeavereRrmm September 2010; fish species
composition at select locations within headwataches was also investigated in September
2010 and again during higher flows in April 201lh. addition to identifying to species and
enumerating the fish brought to hand, staff recorttie habitat types from which fish were
sampled, photographed representatives of eachespexeccountered, and measured the fork-
length of the salmonids (juvenile coho salm@mdgrhynchus kisutch) and rainbow
trout/steelheadd. mykiss) brought to hand.

During the course of the September 2010 electrofisburveys, a total of 1189 fish were netted,
identified, and released. WFC documented tweltw@dish species and four non-native fish
species. An additional three non-native speciag wecumented in the headwaters survey.
FIBI scores for the four mainstem Beaver Creekhieacanged from 47 (severely impaired) to
64 (marginally impaired), out of a possible scairé@0.

I ntroduction

Low-elevation watersheds are often at the intertdagban and rural areas, have a long history
of agricultural land use, and continue to face sues from urban development.

Beaver Creek is no exception. Water quality impémtshe stream are documented in the Total
Maximum Daily Load for the Sandy River, as wellgla®ugh monitoring from the Multnomah
County Stormwater Program. Water quality impactdude: exceedances of fecal bacteria and
temperature standards, stormwater runoff from lgticultural and urban areas, sedimentation,
reduced summer low-flows, erosion, and floodingldiional detrimental ecological impacts
include: the presence of introduced fish and vegetapecies, simplified instream physical
habitat, and removal of riparian vegetatidespite these threats, the watershed is known to
support a variety of native fishes and invertelsaded opportunities exist to protect and restore
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portions of the watershed so it can continue twipeecosystem services to its residents and
those downstream.

While information on water quality is available fingorevious studies, much less is known about
the biological condition in Beaver Creek. Priotthes effort, no quantitative data of fish species
diversity and distribution existed for the Beavee€k watershed. The only known quantitative
fish data from Beaver Creek originate from annuallimited ODFW and Mt. Hood Community
College salmon spawning surveys, and an outmidgsamblt) trap operated near the mouth of
Beaver Creek by the City of Portland.

A biotic health assessment, including both fish aratro-invertebrate metrics, is needed to
identify and prioritize opportunities for habitastoration and to evaluate the effectiveness of
state and local government environmental managepregtams. Short and long term planning
efforts also need environmental data to make nmdogmed decisions about future growth and
infrastructure needs. Baseline fish data provitbng term indicator of the biotic health of the
watershed, and provide a benchmark against whibhatgrotection and restoration efforts can
be measured. Specific objectives of this studiusted determining the seasonal (spring and late
summer) occurrence and distributions of fish sgediging high and low flow periods,
respectively, and calculating a Fish Index of Ridtitegrity to serve as a quantitative fish
community measure of ecosystem health.

Study Area

Beaver Creek flows into the Sandy River east olldale, OR (Figure 1). The watershed
occupies 13.5 square miles including three prirecipbutaries (South Fork Beaver Creek,
Arrow Creek, and Kelly Creek) and is the downstreaost tributary to the Sandy River. This
study excluded Kelly Creek because of the presehaecomplete barrier to fish passage at the
Mt. Hood Community College reservoir. Mean anrdiatharge in Beaver Creek ranged from
11.6-25.8 cfs during water years 2000-2011. Diggphan Beaver Creek follows the typical
hydrological pattern of lowland rain-dominated atres west of the cascades, with higher flows
in the winter (winter mean daily flow 32-60 cubeet per second, peak 361-1080 cfs), gradually
declining through spring and summer to the low flmeviod in late summer and early fall (late
summer mean daily flow 1-3 cfs). During the Septen2010 (low flow) survey period, the
creek had contiguous surface flow downstream frioenvicinity of the SE Division Dr. and S.
Troutdale Rd. intersection; above that locationolveerved intermittent surface flow and
disconnected residual pools during the survey derio

Land use in the watershed is split between urbas (&7 square miles) and forest / farms (5.6
square miles), with the balance (1.2 square mifeparks and open space. The watershed is
home for 62,000 people, with the majority residimithin the metropolitan Portland urban
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growth area at the western fringe of the watershdthough a small proportion of the
watershed area is publicly owned, portions of tveelr creek mainstem riparian areas are owned
by the City of Troutdale and Portland Metro regiog@/ernment.

Beaver Creek harbors several salmon populatiotesiiss threatened under the federal
Endangered Species Act: steelhe@ddprhynchus mykiss), Chinook salmon@. tshawytscha),
coho salmon@. kisutch), and chum salmorQ keta), all of which are part of larger Sandy River
populations. In addition the stream supports otfa¢ive and non-native resident fishes, as well
as a diversity of wildlife species including alstiiriving population of American beaveCdstor
canadensis). Information on fish species occurrence, distiiy and abundance was not
available, prompting our work.

Methods

Field Data Collection

September 2010 Mainstem Sampling: A geographianmédion system (GIS) was used to
identify four distinct reaches within mainstem BeaCreek - Reaches A, B, C, and D (Figure
12). Prioritization of survey reaches was basethempresumed distribution of ESA listed
salmonids. Reach breaks were defined where chamdieb passage at road crossings, valley
confinement and/or channel gradient were identifi8drveyors had contiguous access to the
four reaches, which were surveyed working upstred@hree categories of instream habitats
were identified: pools, glides, and fast watendaches A-C, every fifth pool, glide and fast
water habitat were surveyed, whereas in reach Dyegath habitat unit of each type was
surveyed (Table 1). Beginning each reach at ramhkarstart locations, instream habitat units
were sampled using single-pass electrofish remwithbut block-nets. Surveys were performed
between September 20 and September 23, 2010 gfteraal of moderate rainfall. During the
week prior streamflow had risen to over 20 cfs befeceding to 3-4 cfs at the time of the
surveys — a level more typical of late summer dagsetonditions. In addition to the mainstem
surveys, the field team performed limited elecsbiing at headwater tributary road crossings
upstream from Reach D. This headwater spot chatgkwlas not included in the FIBI analysis,
but was used to characterize the uppermost extdishesurveyed in the watershed.

April-May 2011 Headwater Sampling:

The survey team revisited headwater tributary iradsings upstream from Reach D, and
expanded the headwater survey, on April 28d May 2, 2011. Access was generally limited to
County road right-of-ways. Single-pass electtofiemoval with no block nets was used to
document fish species composition.

A three-person team consisting of one electrofisiperator and two dip-netters conducted all
fish sampling. A Smith Root LR-24 backpack eleftstuing unit was used throughout the study.
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Fish brought to hand were identified to speciesnegrated, and released unharmed. Forklength
(to nearest 1mm) was measured for all salmonids.nimber of seconds the electrofishing unit
was used at each sampling unit was recorded. Waatgrerature and conductivity data were
collected and recorded each morning, and whenéyeifisant tributaries were encountered.

Data Analysis

Qualitative, quantitative, and spatial analysesewesed to describe fish community composition
and distribution within Beaver Creek. In ordedt&scribe fish community composition and
distribution we constructed pie charts showingghaportions of fish of each species in Beaver
Creek as well as each of the four study reaches.aMb constructed pie charts showing the
proportion of fish grouped by family and groupechative and non-native.

Lengths of salmonids from all reaches were poatearder to calculate descriptive statistics and
construct length frequency distributions, whichtiven used to assign ages to fish.

In order to assess the ecological integrity of Be&dreek, we applied a fish index of biotic
integrity (FIBI) to the fish species compositiontaaollected during summer single-pass
electrofishing surveys. The FIBI is a measure al@gical integrity and one means of assessing
stream conditions and the degree to which thewnfieeted by anthropogenic disturbances
within the Beaver Creek watershed. Changes @astrdischarge, temperature, water quality,
and important biological life history events seadbninfluence species occurrence and
distribution. Though these factors may influertoe EIBI score, the measure is calibrated to
low-flow end-of-summer conditions, when fish ar@centrated in pool habitats and more
susceptible to capture. To improve consistency midvious regional work, we employed the
same 12 metrics (Appendix 1) and scoring critesralie FIBI reported in Van Dyke and Storch
(2009). The index reliably predicts stream conditio three levels of impairment. Fish species
and their characteristics used in the calculatioRIBI are presented in Appendix 2.

Individual metric scores were calculated usingdmiaterpolation as described by Van Dyke and
Storch (2009). The maximum score each metric cegive is 10, which is obtained when the
metric value is equal to the high end of the rdigged in Appendix 1. Conversely, the lowest
score a metric can receive is 0, which is obtainbkdn the metric value is equal to the low end
of the range listed in Appendix 1. Raw values betw#he low and high values were scored by
interpolating between 0 and 10. For example, wheeumber of native families sampled in a
reach is 5 and the total number of families potdiytencountered in the watershed is 7, the
score for this metric is calculated as (5/7) = 6101= 7.1.

The total score for a site is the sum of the sctmesach of the twelve metrics. By convention,
the maximum total score a site can attain is camsd to equal 100. Since there are 12 metrics
each with a maximum possible value of 10, the \&ahfeall 12 metrics were summed for each
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site (stream reach) and then multiplied by (10AP)833 to constrain the maximum possible
total for a site to score of 100. Based on the fscare, each of the four sites (reaches) in Beaver
Creek was assigned to one of three qualitative imm@ant categories: < 50, severely impaired;

51 to 74, marginally impaired; and >75, minimaltygaired.

Results

Spoecies Composition and Distribution

Over the course of our single pass electrofishesuimr Beaver Creek we captured 1189 fish
comprising 16 species (12 native species and 4natie) and representing 8 distinct families
(Table 2, Figure 2). Native reticulate sculpin¥dland speckled dace (25%) were the most
abundant species in Beaver Creek followed by ndivenavestern mosquitofish (11%), native
coho salmon (9%), redside shiner (7%), and raintvout / steelhead (5%) (Figure 2). By
families, native cottids, cyprinids, and salmonigse most abundant, comprising 38%, 35%,
and 14% of fish sampled, respectively. Non-natieenBusia (or western mosquitofish), family
Poecilidae (11%), was the only other family comitity greater than 1% of total fish abundance
(Figure 3). Overall, 88% of fish sampled were vetpecies, while 12% were non-native
species (Figure 4). In addition to fish capturgelectrofishing, surveyors observed a live adult
chum salmon and a dead adult female coho salmdnceihpletely intact ovaries (unspawned)
that had no attributable signs of death, and mag baen a pre-spawn mortality, a phenomena
that has been documented in similar urban watessftezist et al. 2011).

Species composition varied between reaches, wabiep richness (the number of species)
declining in an upstream direction (Table 2). Ha tlownstream-most reach (A), located
immediately above the mouth, 14 species were pteséh redside shiner, speckled dace and
prickly sculpin as the most abundant species, c@mgr35%, 27%, and 16% of the community,
respectively (Figure 5). In the second reach epstr(B), 11 species were present, with
speckled dace (24%), reticulate sculpin (24%), ceddmon (22%), rainbow trout / steelhead
(11%), and longnose dace (11%) as the most abusgdeanies (Figure 6). Farther upstream in
reach C only 9 species were present and nativautate sculpin (39%) and speckled dace (27%)
were most abundant, followed by non-native westeosquitofish (23%) (Figure 7). In the
farthest upstream reach, only 4 species were prestnreticulate sculpin constituting the
majority of fish captured (64%), followed by speatkidace (16%), coho salmon (16%), and
rainbow trout / steelhead (4%) (Figure 8).

In addition to the four mainstem study reachest spoveys during September 2010 and April
2011 in the upper watershed revealed new spectdsunad in the lower mainstem Beaver
Creek, including non-native pumpkinseed, largemdaits and crappie. The upstream-most
salmon observed, a juvenile coho, was found atvibsternmost NE Division Street crossing on
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the mainstem. In April 2011, many fewer and in sarases no fish were encountered in the
upper mainstem and tributary locations as comper&eptember 2010 surveys. In April 2011,
no fish were found at nine out of fifteen streamssings sampled. Seven of these no-fish sites
were downstream of reaches where we did encousteahd where fish had been previously
sampled in September 2010. Of the six headwateérsgations with fish, three sites harbored
only reticulate sculpin, three sites harbored gseof non-native centrachid, and only one site
(SF Beaver Creek at NE 3925t crossing) harbored 3 species (steelhead/raintaticulate
sculpin, and pumpkinseed). (Figure 9).

Salmonid Sze and Age

Lengths of coho salmon (n = 109) had a uni-mod&tiution indicative of a single age class
(0+), while rainbow / steelhead (n = 59) lengthd harery distinct tri-modal distribution
suggesting three age classes (0+, 1+, and 2+)r@¢sdgiD and 11). Coho salmon lengths ranged
from 68-118 mm (mean = 90 mm). Age 0+ rainbowtvsteelhead (n = 55) lengths ranged
from 58-110 mm (mean = 85 mm), age 1+ rainbow tfstgelhead (n = 3) lengths ranged from
148-160 mm (mean = 151 mm), and the single agabow trout /steelhead was 227 mm.
The large gaps between modes in the rainbow trstgelhead length distribution allowed
reasonable confidence in aging individuals baseshugngth (Figures 9 and 10).

Fish Index of Biotic Integrity

Fish index of biotic integrity calculations in theur reaches surveyed in Beaver Creek generated
FIBI scores 47-64, with moderate levels of impainn@®0< FIBI<75) in reaches A, B, and D,

and severe impairment in reach C (FIBI<50) (T&hlEigure 12).

Discussion

Species Composition and Distribution

Fish species occurrence in Beaver Creek is typicamall urbanized watersheds in the Pacific
Northwest and other urban streams in the Porti@®tarea (e.g. Van Dyke 2009). Small stream
fish assemblages in the Pacific Northwest are aftaninated by sculpin€pttus sp.), stream-
rearing salmonids (coho salmon, rainbow / steelheaithroat trout, and to a lesser extent
Chinook salmon), and native cyprinids in warmer bwaer gradient streams. In urbanized
watersheds, non-native species are frequently enemd and are often associated with warmer
streams.

Beaver Creek contained all of the typical nativecsps, with the notable exception of cutthroat
trout, which were not encountered. Cutthroat ttgpically use smaller headwater streams for
spawning and rearing than coho and Chinook saliewweth steelhead (Trotter 1989), and require
access to these habitats. The apparent absena#élobat trout from the watershed may
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indicate degraded habitat connectivity within treaBer Creek watershed (anthropogenic fish
passage barriers), though cutthroat trout populaticequently fare better than other salmonids
in urbanized and degraded habitat (Scott et al6},@hd an abundant source population is
located in the nearby Sandy River. During fishveys in this study, we noted that several road
crossings appeared to be partial or full fish pgedarriers, supporting this possibility.
Alternatively, lower sampling intensity of the heater reaches may have simply missed
resident cutthroat trout, since this species isetones confined to headwater areas. However, if
they are indeed present, it would be unlikely tber@ounter a single cutthroat in all our
sampling.

Although fish abundances were not quantified is gtudy, the densities of native salmonids
encountered in intensive study reaches appeateel lmver than would be expected in similar
non-degraded streams. This observation was algmosiggl by the patchy occurrence of native
salmonids in spot surveys in the upper watershéali2010, and their absence in spring 2011.
Together, these observations suggest that desqpgpsgve intact riparian corridors and
numerous beaver dams that create and maintainlexicedlmonid rearing habitat (Pollock et al
2004), salmon and trout populations in Beaver Cerelikely reduced relative to their historic
abundance. Continued habitat restoration effartdiding improved fish passage at road
crossings and efforts to address degraded watditygaad hydrology, would likely improve

their status. Fish passage improvement projecteatroutdale Road, Stark Street, and Cochran
Road culverts would likely improve fish accesshe tipper watershed. The lack of salmonids
observed in the upper watershed in spring 2011lieti@ir presence in the fall also suggests
that environmental problems, such as water quisisiyes associated with fall and winter storms
(Feist et al. 2011) may be affecting salmonid papaohs in Beaver Creek. Another possible
explanation is a lack of suitable high flow refuggbitats for salmonids to survive high winter
flows—a condition that occurs frequently in streamith drastically simplified physical habitat
and cover. Alternatively, it is possible that disgal of salmonids at the reach-scale from their
summer concentration in the few watered pools,then use of interstitial spaces for cover
during colder, higher flow conditions rendered thess susceptible to sampling in spring than
fall.

The general pattern of lower species richness ngaviran upstream direction observed in this
study is consistent with patterns observed in odineas (Reeves et al. 1998), and is likely a
reflection of distance from the Sandy River (a sewf species), cumulative effects of multiple
partial fish passage barriers, and a reduced dquamtd diversity of habitat moving upstream in
Beaver Creek associated with the seasonally-wegadwaters. One notable exception to this
pattern was the presence of non-native largemaash, lerappie, pumpkinseed in headwater
areas that had not been encountered downstreaagritultural areas, headwater farm irrigation
ponds may have current or historic stocking of native species that may volitionally pass
downstream, as well as bridge crossings that efisy access for anthropogenic introductions;
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both offer additional pathways for non-native ftshcolonize watersheds in addition to moving
upstream from receiving bodies of water. In additio headwater introduction vectors, the
proximity of the Columbia River — with a large padlinvasive species — may serve as another
potential source. Such numerous avenues for innanekes control of nonnative species
particularly difficult due to the bidirectional nae of potential sources within the stream.

Another interesting pattern observed was the ppesehextensive beaver ponds in the mainstem
within reach C. Across North America, beaver poindguently harbor higher species richness
as compared to adjacent, undammed stream chatmels: investigation, this reach harbored
western mosquitofish, a lentic fish not found elsere in the watershed, but not any other
species or fish life history stages not encountérextijacent reaches.

Finally, the headwater September 2010 and Aprill2@dadwater spot surveys revealed fish
presence and absence patterns that pose quesitdoBdw up investigation. Coho salmon were
found at the westernmost NE Division St crossingmainstem Beaver Creek, indicating that at
least some anadromous fish can penetrate thigp&raam at certain flow conditions. Farther
upstream on the mainstem, steelhead/rainbow traihan-native centrachids were found, with
an apparent absence of small-bodied native fikb {he ever-present reticulate sculpin).
Reticulate sculpin were only found at the uppernsestion of this stream during the April 2011
survey. In the headwater tributaries, similar patevere observed (low densities of native fish,
with widely-distributed non-native centrachids)cept that we observed more sites with
reticulate sculpin.

Salmonid Sze and Age

Size distributions of coho salmon and rainbow tretéelhead captured in Beaver Creek were
typical of Pacific Northwest streams. The preseasfaenly age 0 coho salmon is consistent with
their life history, which involves fall spawning @spring emergence from gravels, a year of
freshwater rearing, and subsequent emigration rinmavaters in their second spring (Quinn
2005). Coho observed in Beaver Creek were likelpmeting their first summer of life and
would migrate to the ocean the following spring.

The presence of three age classes of rainbow stméthead®. mykiss) was also consistent

with expectations for the anadromous reaches ofl stneams. Rainbow trout/steelhead, of
which the anadromous form (steelhead) predomimateastal streams with access to saltwater,
typically rear in streams for 2-3 years before riigng to marine waters. The lack of larger adult
rainbow trout suggests that te mykiss encountered were likely pre-smolt steelhead.

Fish Index of Biotic Integrity
Fish index of biotic integrity results suggest tBativer Creek is experiencing moderate to
severe environmental impairment similar to othettlBod, OR area streams (e.g. Van Dyke
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2009; 10 out of 15 reaches were marginally impaivéd FIBI scores between 50 and 75, and 5
were severely impaired with scores between 25 @yd Bhis finding is not surprising given the
numerous invasive species, the presence of antheojpoimpediments to fish passage, apparent
low densities of native salmonids observed in stigly, potential water quality issues, and the
large proportion of the watershed that has beerldped or is in agricultural production and is
no longer forested. FIBI results should also lberpreted with other biological, physical and
chemical data, because it is difficult to assesdhralth of a stream with a single index. Fish
species occurrence and relative abundance maytblalimited by geological history,
including natural migration barriers, temperatunephysical habitat constraints, all of which
may bias an index value. Naturally low quality hais may be rated as impaired despite little
human influence. Conversely, intrinsically highatjty habitats which have been considerably
impaired, may rate highly due to their naturallgthstarting point. Finally, unavoidable
variability in sampling efficiency across spacey(evariable numbers of habitats sampled with
different electrofishing characteristics), and asrime (e.g. seasonal changes in sampling
efficiency related to discharge and temperature) affect results and introduce unknown biases
in assessing ecosystem health.

Conclusion and Future Resear ch Needs

Fish populations in Beaver Creek are indicativeafsiderable ecosystem degradation yet they
retain some characteristics of those found indestsirbed areas. The fish community contained
the native salmonids typically found in small PecMorthwest streams, including coho salmon,
steelhead, and chum salmon (all ESA listed), howexgthroat trout were surprisingly absent.
The fish community also contained native resideetges including dace, lamprey, and sculpin,
suggesting most, if not all of the historically peat species remain. However, a total of seven
non-native species were found in Beaver Creek asré widely distributed, though apparently
less abundant than native species, suggestingpteultitroduction pathways, and few refuges
for native fishes. These fish occurrence dataltesin ratings of moderately to severely
impaired (47-64), as measured by a Fish Index ofi@integrity (FIBI), for all surveyed stream
reaches surveyed. These results are similar 8etfoaund in other watersheds in the Portland
area, and likely are reflective of degraded watenlstonditions that result from a history of
urban, suburban, and rural/agricultural developnrettie region. Although this study did not
measure population abundance or the relationshipeea fish populations and habitat
conditions, its results suggest that Beaver Cratkas the capacity to support native fish
populations. Efforts to better understand faclionging native fish capacity and productivity
could help decision making and the identificatidmpjects that will protect and restore
ecological functions in Beaver Creek. Additionides are needed to identify factors limiting
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native fish populations and ecosystem health invBe@reek. Some potential areas of future
research are described below.

Future Research Needs

As a result of this study, we have identified saV&rture research and monitoring opportunities
that would improve the understanding and conseymaif the Beaver Creek watershed. Of these
projects, those that are already underway shouttbb#nued and/or expanded.

» Fish Passage Inventory and Assessment

o Several partial and potentially full barriers teHfipassage were noted, particularly
at road crossings. Efforts to systematically idgnassess, prioritize, and
remediate these barriers would have immediate hidoehative fishes and
stream health.

= Water Quality Monitoring

o Urban streams often have water quality issuesaeli the presence of roads and
other impervious surfaces in their catchments.eisive agriculture in the
headwaters, often with minimal riparian bufferkely degrades water quality
within and downstream from those reaches.

o Systematic water quality monitoring can help toniifg particular problems in a
stream and can also detect ephemeral water qisditgs that may be important
to fishes (e.g. stormwater runoff). Specific studgtrics can include
macroinvertebrates (benthic index of biotic intggrand an evaluation of
spawning success to document the potential ocaregrehpre-spawning mortality
(Spromberg and Scholz 2011).

=  Spawning Surveys

o Anadromous fishes including coho salmon and rairibtmelhead were identified
in Beaver Creek, and in addition to providing abamzk and distribution
information for adult life stages, systemic spavgnsnirveys would help identify
anthropogenic barriers to upstream migration amg tetermine whether the
juveniles observed are of local origin or are synming Beaver Creek for non-
natal rearing.

0 An adult coho carcass observed during the SepteBtlidr survey was
unspawned. This observation, and the land-usectarof Beaver Creek,
warrants additional investigation into the magnéwd pre-spawning mortality
within Beaver Creek.

= Salmonid outmigrant ID / Enumeration

o Although summer stream surveys of fish populatiomside much information
on stream fish production, winter survival, partaly in habitats with little
instream cover, typical of urban streams, may lpnitduction of fishes.
Monitoring salmonid outmigration provides a meamstegratively assess the
success of the whole freshwater portion of salméfedycle, and would improve
knowledge of the status of fishes in Beaver Creek.

= Exotic Fish Control / Farm Pond Management Improsets
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o Numerous species and individual nonnative fisheg\weesent in Beaver Creek
and the may compete with or prey upon native sgedinderstanding their
origin, in order to stem introductions and effddseduce their abundance may
benefit native species.

o Outreach to headwater farms with ponds is neededpgmve management
practices, in order to reduce apparent downstreatarmguality and non-native
fish invasion impacts.

» Instream / Riparian Habitat Restoration and Praiact

0 As aresult of current and historic development atfiegr anthropogenic activities,
upslope and riparian conditions including the gitg@ind quality of large woody
debris is likely limiting habitat productivity inéaver Creek. Efforts to protect
and restore riparian and upslope processes wallylikenefit fish populations by
providing more instream cover, moderating watergeratures, and reducing
erosion

= Seasonal and annual fish movement patterns — Rassegrated Transponder (PIT) tag
study

0 Understanding within and extra-basin migrationgrat$ of Beaver Creek’s
salmonid species is necessary to identify factorseatly limiting their
productivity.

» Freshwater mussel inventory

0 Long-lived freshwater mussels are excellent indicsabf watershed integrity.
Documenting their distribution, population struetuand abundance would
provide valuable baseline information about watglidy and the distribution /
abundance of the host fish they rely upon.

= Seasonal abundance of fishes

o Population abundance of fishes has not been qiehiif the current study, and in
addition to outmigrant trapping, abundance estioma¢imploying multipass
electrofishing and an appropriate statistical franoix would improve
understanding of the abundance of fishes in Be@week and establish a baseline
for future monitoring.
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Tablesand Figures

Tables

Table 1. Summary of mainstem Beaver Creek sings lectrofishing sampling during
September 2010.

Habitat Units Sampled

Reach Date Sampled Length (km) Fastwater Glide Pool allot
A Sept. 20, 2010 1.40 1 2 6 9

B Sept. 21,2010 1.83 9 5 9 23

C Sept. 22,2010 2.07 9 7 12 28
D Sept. 23,2010 2.05 4 4 5 13

Table 2. Number and percent of each species capitueach study reach in Beaver Creek, OR
in September, 2010.

Species Reach A Reach B Reach C Reach D

count percent count percent count percent countrcepe
Brown bullhead 2 0.9 0 0.0 0 0.0 0 0.0
Coho salmon 4 1.7 65 21.5 20 3.7 20 15.7
Signal Crayfish 1 0.4 1 0.3 4 0.7 0 0.0
Longnose dace 0 0.0 32 10.6 0 0.0 0 0.0
Northern pikeminnow 1 0.4 1 0.3 0 0.0 0 0.0
Peamouth 1 0.4 13 4.3 0 0.0 0 0.0
Prickly sculpin 38 16.4 0 0.0 0 0.0 0 0.0
Pumpkinseed 0 0.0 0 0.0 10 1.9 0 0.0
Rainbow / Steelhead 0 00 32 10.6 22 4.1 5 3.9
Redside shiner 80 345 1 0.3 0 0.0 0 0.0
Reticulate sculpin 6 2.6 74 24.5 206 38.6 82 64.6
Riffle sculpin 1 0.4 0 0.0 0 0.0 0 0.0
Speckled dace 62 26.7 73 24.2 145 27.2 20 15.7
Unk. sucker 13 5.6 0 0.0 0 0.0 0 0.0
Unknown cottid 18 7.8 8 2.6 0 0.0 0 0.0
Unk. cyprinid 4 1.7 0 0.0 0 0.0 0 0.0
Unk. dace 0 0.0 2 0.7 0 0.0 0 0.0
Western Brook lamprey 0O 0.0 0 0.0 1 0.2 0 0.0
Western mosquitofish 0 0.0 0 0.0 125 234 0 0.0
Yellow bullhead 1 0.4 0 0.0 1 0.2 0 0.0
Totals 232 100 302 100 534 100 127 100
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Table 3. Fish index of biotic integrity scores asdociated impairment levels.

Reach (downstream to upstream) Reach F-IBI Score

Reach A (Mouth to Road 054) 56 (Marginally impajred
Reach B (Road 054 to Troutdale Road) 64 (Marginaflyaired)
Reach C (Troutdale Road to Cochran) 47 (Severgbairad)
Reach D (LMKO063 to Triangle) 51 (Marginally impaibde
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Figures

Figure 1. The Beaver Creek watershed flows inkoSandy River east of Portland. Local
government jurisdictions include Multnomah Countig dhe cities of Gresham and Troutdale.
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Figure 2. Relative abundance of fish species ({88} occurring in all reaches combined in
Beaver Creek, OR in September 2010.
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Figure 3. Relative abundance of fish organizeddlnyilies (n =1189) occurring in all reaches

combined in Beaver Creek, OR in September 2010.
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Figure 4. Relative abundance of native and noiv@dishes (n= 1189) occurring in all reaches
combined in Beaver Creek, OR in September 2010.
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Figure 5. Relative abundance of fish species 282) occurring in Reach A (Mouth to 054) in
Beaver Creek, OR in September 2010.
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Figure 6. Relative abundance of fish species 302) occurring in Reach B (054 to Troutdale
Rd; Canyon) in Beaver Creek, OR in September 2010.
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Figure 7. Relative abundance of fish species $84) occurring in Reach C (Troutdale-
Cochran) in Beaver Creek, OR in September 2010.
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Figure 8. Relative abundance of fish species 12# occurring in Reach D (LMK 063 to
Triangle) in Beaver Creek, OR in September 2010.
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Figure 9. Map of fish species occurrence at spotey locations in the upper headwaters of

Beaver Creek, OR, in September, 2010 and April,1201
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Figure 10. Length frequency distribution for juilercoho salmon (n=109) in Beaver Creek,
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Figure 11. Length frequency distribution for juilemrainbow trout / steelhead (n=59) in Beaver
Creek, OR, September 2010.
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Fish Index of Biotic Integrity (FIBI) scores on Bes Creek, OR, in September, 2010.

WILD FisH CONSERVANCY, www.wildfishconservancy.org

Page 24



Appendix

Appendix 1. Index of biotic integrity metrics ustdscore stream condition to three impairment
levels (Hughes et al. 1998).

Category, Metric Raw Values (low to high)
Taxonomic Richness:

1) Number of native families 0-7

2) Number of native species 0-11

Habitat Guilds:

3) Number of native benthic species

4) Number of native water column species
5) Number of hider species 0-4
6) Number of sensitive species 0-5
7) Number of native nonguarding lithophilic nestpecie$ 0 — 3

8) Percent tolerant individuals 100-0
Trophic Guilds:

9) Percent filter-feeding individuals 0-100
10) Percent omnivores 100-0
Individual health and abundance:

11) Percent of target species that include lurikers 0-100
12) Percent of individuals with anomalies 2-0

! Values for stream orders 2 and 3

2 Species that create nests in gravel or smallestsatbs to spawn.

% Lunkers are relatively large individuals of thdéldaing species and sizes: prickly sculpin (100mtajrent sculpin
(100 mm), steelhead (300 mm), cutthroat (250 mimsetmouth (300 mm), northern pikeminnow (300 mamyl
largescale sucker (300 mm).
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Appendix 2. Species of fish and associated charatibs (from Table 1.) used in calculations of

Fish Index of Biotic Integrity (FIBI) in Beaver Gk, OR, September 2010.

Tolerance Water Ng. Lith.  Filter

Species Family Native (S1,7) Benthic Col. Hider Nester Feeders Omnivore
Brown Bullhead
(Ameirus melas) Ictaluridae Alien T X X X
Western Mosquitofish
(Gambusia) Poecilidae Alien T X X X
Yellow Bullhead
(Ameirus natalis) Ictaluridae Alien T X X X
Pumpkinseed
(Lepomis gibbosus) Centrarchidae Alien T X
Signal Crayfish
( Pacifastacus leniusculus) Astacidae Native T X X X
Coho, juvenile
(Oncorhynchus kisutch) Salmonidae Native S X X
Rainbow / Steelhead
(Oncorhynchus mykiss) Salmonidae Native S X X X
Western Brook Lamprey
(Lampetra richardsoni) Petromyzontidae Native S X X X X
Sucker
(Catostomus sp.) Catostomidae Native I X X
Longnose DaseRhinichthys
cataractae) Cyprinidae Native I X X
Northern Pike Minnow
(Ptychocheilus oregonensis) Cyprinidae Native I X
Peamouth
(Mylecheilus caurinus) Cyprinidae Native I X
Prickly Sculpin
(Cottus asper) Cottidae Native I X
Redside Shiner
(Richardsonius balteatus) Cyprinidae Native I X
Reticulate Sculpin
(C. perplexus) Cottidae Native I X X
Riffle Sculpin
(Cottus gulosus) Cyprinidae Native I X X
Speckled Dace
(Rhinichthys osculus) Cyprinidae Native I X X
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