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Findingss

1.

ADMINISTRATIVE SUMMARY

Objectives:

Determine species composition and relative abundance of
wildlife in major habitats on proposed disposal sites.
Determine human use of wildlife in proposed disposal
areas.

Estimate economic impact of project on wildlife,
Identify wildlife habitat compensaticn sites and
recommend plan to mitigate impacts on wildlife.
Identify food organisms of waterfowl and shore birds

utilizing the south shore of Grays Harbor.

Thirty-one species of mammals, 96 species of birds,
6 species of amphibians, and 3 species of reptiles
were found to utilize, to some extent, proposed disposal
sites 16, 17, and 18 near Junction City, Washington.

An average year round density of 20 passerine
bird/ha was observed on the Junction City sites.
Marsh within the proposed disposal sites received 800
waterfowl use days per month during winter. Marshes
and shrub swamp habitats support high populations of
both beaver (66 individuals/kmz) and muskrat ( 425

individuals/kmz). Populations of deer mice were highly




variable with a low of 35 individuals/ha in shrub

swamp habitat during spring to a high of 400 indi-
viduals/ha during winter in that same habitat.

Four trappers took $1316.65 worth of furs from

wetlands on proposed disposal site 17 or approximately
$70.00/day of trapping. Hunters, usually teenagers,
were interviewed on the Junction City and marsh
establishment sites. Although we have no estimate of
the number of man-days spent hunting on these areas,

we believe that both areas, but especially the marsh
establishment site, receive considerable use. Primarily
because both areas are within walking distance of popu-
lated areas. Also several bird watchers and hikers

were seen on these sites.

Because of our lack of data and our inability to estimate
impacts on non-consumptive users of wildlife we have not
estimated the economic impact to wildlife,

Five areas where possible habitat compensation sites

are located have been identified in this report. Three
areas located on the Chehalis River, 1 on the Elk River
and 1 on the Humptulire River, AAvagntages and dicc o
tages of each have been identified and listed in the

conclusions and recommendations section.




Invertebrates were found to be the most important

group of organisms in the diet of both waterfowl and

shorebirds. Corophium spp. and Eogammarus confervicolus
figured most prominately in the diets of both shore-

birds and waterfowl.




ABSTRACT

A 15-month study to inventory wildlife resources on &
proposed terre~trial dredged material disposal sites and 1 inter-
tidal disposal site was initiated in April, 1980. Major emphasis
was placed on inventorying birds and mammals to assess the value
of these areas to wildlife. Amphitians, reptiles and plants
received less emphasis.

Seven species of amphibians and 3 species of reptiles were
captured on fill sites 16, 17, and 18 during this study. The
spotted frog and Dunn's salamander have been reported only rarely
in Grays Harbor County. Most individuals of these two groups of
animals would be killed by disposal of dredge materials on these
sites.

At least 46 species of waterbirds use the main channel and
sloughs proximal to the Cosmopolis Reach of the Chehalis River.
Mallards and scaup were the most common waterfowl; highest numbers
were seen during winter. Areas preferred by waterfowl were river
marshes and upper reaches of sloughs. Large numbers (>200) of
western grebes, gulls and diving waterfowl used the Cosmopolis
Reach during all seasons,

During dredging, direct impacts to waterfowl and bald eagles
would be negligible; most observations were 5 kms or more upstream
from proposed dredging activity. Impacts (i.e. decreased hunting

success due to suspended particulates) to diving birds would be




minimized by dredging between August and October, when numbers of

birds are lowest. Dredging during ebb tides would result in
sediments disturbed by dredging flowing into the harbor.

Disposal on wetland sites would destroy critical habitat
for many birds. A high diversity of songbirds (49 species) and
high population densities were observed all year. In the wetland
disposal area (sites 16, 17, 18), average year-round density was
20 songbirds per ha (range 1l4-33). Eighter: species of waterfowl,

5

herons, grebes, cormorants, rails, skorei’:2s and kingfishers
used sloughs and marshes on proposed .. =2l sites. Peak water-
fowl use occurred in marshes during w.%cr with 80 waterfowl days
per ha per month.(Nov.-kar.), High densities of screech owls and
pygmy owls were observed in fores*ted swamps. Ruffed grouse use of
forested swamps was also high (2.1 ha per grouse).

Impacts to birds nesting on sites 16, 17, and 18 would be
minimized by filling between September and February, when most
birds are not nesting.

It has been proposed to establish an 8-20 ha salt marsh west
of Newskah Creek on Grays Harbor, using maintenance dredged
material, The salt marsh establishment site and a control site,
both located on the south shore inner harbor, were studied tc
determine bird use. Low use of the south shore inner harbor by

shorebirds and waterfowl, relative to the rest of Grays Harbor,

was observed during aerial censuses, Much lower use of the salt




marsh establishment site, compared to the control site, was
observed.

Shorebirds used the area only during migrations. Seventy-
eight percent of all observations were made during spring migra-
tion. Peeding and migratory routes in the inner harbor were over
the mid-channel flats and into Bowerman basin. Western sandpipers,
dunlin and dowitchers comprised 99.4% of all observations.

Pintails and mallards were the most common dabbling ducks
in Grays Harbor with peak use occurring during fall migration.
Canvasbacks were ‘the most common diving duck, most were seen
during winter months. Bald eagles were regularly seen during
winter at the salt marsh establishment sites. Peregrine falcons
were observed at both marsh establishment and marsh control sites,

Overall impact of changing 8«20 ha of tideflat into salt
marsh should be positive for birds. Salt marshes are used as
roosting and feeding areas by shorebirds and waterfowl, especially
during high tides.

Food habits of shorebirds and waterfowl were studied to
determine important food items. Dunlin fed primarily on amphipods,

Corophium spp. comprised 40% of their diets. Eogammarus confer-

vicolus represented 5% of their food items. Tanaids comprised
31% of food items consumed. Western sandpipers and sanderlings
fed mostly on oligochaetes and seeds of salt marsh plants,

Western sandpipers also fed on E. confervicolus and Corophium spp.




Pintails and mallards fed primarily on intertidal invertetrates,
Arphipods comprised €¢3% of pintail's diets (Corophium spp. 594,

E. confervicolus 3%). Seeds of salt marsh plants comprised 30%

of their dilets. Nallards were feound feeding on amphipods (934).

E. cenfervicolus (88%) and Corophiur spp. (5%) were their mest

impertant prey. Seeds of salt marsh plants (5%) also cupyplerented
their diets.

Seventeen species of small mammals, 9 speciles of furbearers
and 2 species of big game were found on the study area. The
majoriiy of site 1€ and 17 are prime bteaver (€6 indjviduals/kmz)
and muskrat (425 individuals/kmz) rroducing areas. In addition
river otter were commonly seen in the sloughs and river adjacent
to and within proposed fill bourdaries., ZCZepccition of dredge
raterial will rrobably eliminate most individuals of these species
regardless of time of deposition. The more mobile furbearers
and tig game will be able tc move into adjacent areas. Survival
of these individuals would be questicnable and dependent upon the
availlability of space in populations in surrounding areas,

Five possitle mitisation sites have been identified; 3 in
the Chehalis syster, 1 in the Blk river svstem, and 1 in the
inmptuliys river system. The 3 sites located in Teownehlp 17N,
Ranee 0%, are located in the Chehnlis river syeter. lecaave of
their location they are the most desirable of the 5 areag, In

ind, hnbitat replecement, for haltitat destroyed on disyere

[
le]
A
~
.
[
ct
[p]
”
]
-

could be accomprlished on each of these gites,
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INTRCDUCTION

Grays Harbor is the third larpest estuary in the Paciiic
Northwest (Proctor et al. 1980). The estuary is approximately
29 Xm long and 21 km wide at its widest peint ana is located 145
km southwest of Seattle (Gatto 197%)(Fig. 1). Sixteen pcrcent
(15.33 km?) of the area between mean lower low water (iLL%) ang
extreme high water (EHW) is undiked salt marsh;  6.88 km2 has boen
1ltered for agricultural use (Gatto 1978)., Also 1.02 km2 of freah-
water marsh and 3.85 km2 of wooded swamp are contiguous with Gravs
{arbor (Gatto 1078). Much of these wetlands plus the flocd rlain
of the Chehalis River upstream to Fontesano is identificd as
critical habitat for wildlife (ACOE 1975).

The Port of Grays Harbor has rrevosed utilizing approxirately
360 hectares of these wetlands east cof Junction City, Washingten,
for disposal of dredged material which will te penerated bty the
proposed widening and ueerening ot the Crays Harber navigation
channel (Fig. 1b), The initinl dredging will senerate 2,74 rmillien
m3 east of the 101 hiechway bLridge which woulcd be deposited in these
areas, As much as 55,000 m3 of maintenance droedeed material wouid
e rlaced on these sites vearly,

The obtjectives of this study were to:

1. determine species corposition and relative abtundance

of wildlife in majer habvitats or rrovoged dirpesil sites

.
. 1

. deterrine humnn uce of wildli{e in provesed dicypecnl

areas,
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Figure 1b. Location of proposed dredged material digyosal
sites 15, 16, 17, and 18, Grays Harber, washington,
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Je B LllAale eConumlic Lmpacl s pruyeCl O wizdls &,
L, ddentify wildlifTe hoabitat corpencation sites and
recomrend rlan tc mitigate impacts on wildlife,
g, identify fcod organisrme of waterfowl nnc shore birds
utilizing the couth shore of Grays Harbvor.

Tt has also been proposed that an 8-20 ha salt marsh be constructed
west of lNewskah Creek with maintenance dredrfed raterizl (Fig. 1).
This study included objectives to e¢stablish baseline information on b rd
use cf the salt marsh establishment area, and determine food

items irportant to waterfcwl and shorebirds using the area.
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STUDY ARLA

Two distinct study areas were evaluated for impacts of dis-
voral of material from Grays Harbor widening ano deepening pro-
Ject, The "upland" disvosal sites 15, 16, 17 and 18 formed onc
study area; and the proposed marsh establishrent site west of
Newskah Creck was the other study area (Fig. 1). Ten study sites
were located on fill sites 16, 17, and 18 (Fig. 2).

Site 15 (23.3 ha) is owned by Weyerhaeuser Company. The
property is used for sorting and storing lcgs and chips for export
and domestic use. There is also some lifht residential use located
in this area. After our initial field survey of this site in hay
1980, we decided not to sample this area for wildlite use because
of the poor guality of habitat present in this area.

Site 16 (23.2 ha) was relatively undisturted except for the
Redimix Cement Company which occupied 1.9 ha cn the west cide.,

Site 17 (¢2.2 ha) was logged arocund 1062, when avproximately
3C0,000 roard feet of Sitka Spruce were harvestec. Also, 13
ha are used by Roderick Tirber Company for log storace and dredpe
snoils storage. The site 1s now urndisturbed except for the area used
by Roderick Timber Company.

Site 18 (31.7 ha) is relatively undisturbed, although dredge
spoils have been placed on approximately 3 ha sometime in the

past. This site is the driest of 211 threo proposed fill sites.,
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Geography of Junction City Sites

The Junction City sites occupy a portion of the terminal part
of the Chehalis River valley. The Chehalis River valley exhitits

river meanders characteristic of a "mature" river (kddy 196€).

Scils are unconsolidated silt, sand, and gravel depogited bty the
Chehalis River during floods (kddy 1$66). Cver 95% of the area of
sites 16, 17, 18 are subject to flooding during a 100-year flood
(Fig. 3). More than 50% of the area is subject to flooding during
winter months and more than 20% of the area is subject to normal
tidal action (Figf. 4). Average rainfall is 216 centimeters; 70%
of the rain falls between October-March of each vear (Froctor

et al. 1980).

Soils are rostly hydritic and support many plants associated
with wetlands., This area lies in the transition zone tetwecn the
Sitka Spruce and western hemlock regions (Frecctor et al. 1980C).
The majority of trees logged off this area have beern Sitka Spruce

(Fred Atramson, per. comm.l).

Geography of Marsh Establishment and Control Sites

The marsh establishment and contrcl sites are toth inter-

tidal mudflats lccated on the south shore inner Gravs Harber,

pY

Addresss  Foderick Timber Company, Junction City, A,
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Both sites are bordered by immature high marsh (Switn, Mudd and

Messmer 1976). The marsh at the establishment site is not

extensive, being limited to the western edge of the site (Fig. 5).

The flats themselves extend from M.L.L.W. to +2.4 M, at
both the establishment and control sites. Sediment at the
establishment site is predominately mud, silt and fine sand
(< 4-500 <) (Phipps et al., 1976). The control site is silt and
fine sand (4-500 «)(Phipps et al. 1976). Both areas have beds
of eelgrass, Zostera noltii predominates but Z. marina is also
present. These beds may be of recent origin as they were not
reported by Smith et al. (1976). Both areas have been used for

log storage in the past (Steve Lancaster, per. comm.l).

1 Grays Harbor Regional Flanning Cuuinission, Aberdeen, WA 98520,

20
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PART II

VEGETATION
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VETHODS AND MATEKIALS

Juanitative reasurcrent of ccver types made during this
study included edge and density. Area of each cover type was
menasured on 1-24,000 aerial photos using a dot gria. [Density
was reasured with a density beoard at distances of 9 m and 20 m
fror. the observer (Gileec 1G69: 142)., The technique consists of
rarking a toard 1.8 m lone in 0.3 m sections, alternating between
black and white, and numtering them 1 toc € tottom tc tep. The
nurbers visible when the board is 9 m and 20 m fror an observer
are added together. This vields a minirurm dencity of 21 when the
entire beard is visible and 0 when no numvers are readable. Ldge
was alsc measured on aerial photos using a tecvnicue descrited by
Schiueholz {(1981), Rasically, this technicue provides a means of
cemparing habitat interspers.on tetweer C¢ifferent areas,

Specimens of the most common rlant srecier vere ccollected

and identified tc species.

RLSULTS ARD DISCUSZICH

The disrnarcal areas have diverse rlar' corrunitios, Cpecies
associated with toth wetlands and uplande cccur on many sitos
(Table 1). Nost of the vesctation i ercun. cever with shrut
"
s

voe
N
~1ls8

and srall trees,

ior Lo ot L ce amaererowth with
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PART III

AMPHIBIANS AND REPTILES
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O

NETHCDES AND MATERIALS

Surveys were conducted in microhabitats preferred by
amrphibians and reptiles (eg. logs, debris) on sites 1, 2, 3, 4,
R, 6, and 9. Data fror surveys were supplemented with data from

7

pit trans (eg., no. 1* and 2 cans) placed at 1.5 m intervals along

both sides of a 15 m long drift fence (Fitzner et al. 1978). The
drift fence consisted of 2 rlastic sheet 0,55 r wide staked at 1.5
m intervals, Park chips were placed along the lensth of the fence

to hold it in place on the matted vegetaticn,

RESULTS AND DISCUSSION

Three species of frogs, two species of salamanders and one
species of newt were captured on these sites and identified
(Table 4), The spotted frog and Dunn's salamander are new sightings
in Grays Harbor County. A total of eight species of salamanders
and six species of frogs are known to occur in Grays Harbor
county (Slater 1964).

One species of lizard, one species of turtle and three
species of garter snakes are known to occur in Grays Harbor
county (Slater 1963). All three species of garter snakes were
found during this study (Table 4),.

Incidental to sampling for reptiles and amphibians, four
species of fish were captured and identified on these sites.

They were: shiner perch, three spine stickieback, reticulate

31




"ahle 4,

TORNLR] rear Jurnct+tion (“1-*_\)/'

Treecine af aeebikians und reptiles captured durine

Waskington,

Species

Number of

Captures Site(s)

“mphibians

Facific tree frog
red-legeed frog
srotted froe

Dunn's salarsznder
lonr-toed salamiznder
rcuch-ackinned rewt

I3

unidentified RPu©o

Rorntilne

sarter snake - corron

osrter snake nerthwest

szrter snake - red spctted

L 1,5B,7,G

3 5,9

1 1

1 2

2 1,7, °F

1 3

1 1,7

1 G

o 1,2,3,4,7F,¢,7,2,¢
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sculpin, and Olympic mudminnow,

The latter is restricted in

distribution and is found only ir the Clympic peninsula north

of the Chehalis River.

Individuals of amphibians and reptiles would be eliminated by

dredged material disposal.
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METHODS AND MATLRIALS

AVIAN FCPULATICN SANMILING IN WETLANDS

Passerine Birds

Transects, 137-457 m long, were established at study sites
1, 2, 4, 5, 5B, 6, 7, 8 and 9 that represented all majcr habitat
types within proposed dredge disposal sites 16, 17 and 18 (Fig. 2).
Four stations were marked on each transect. ULites were sanmpled
twice during nesting season (20 May - 7 July 1990), five times
during fall migration (20 August - 7 October 1980) and winter
(24 November 1980 - 5 March 19€1), and once during early nesting
season (1 Nay - 5 May 1981).

Forulation sampling was conducted during the first three
hours of daylight, when birds are most active. During the
nesting season, gqualitative observations were obtained at all
sites during afternoon and dusk.

Censities of all svecies present were determined ty the
variable circular plot method (Reynclds et al. 1980). Nesting
bird numbers were calculated by doubling the numbter of singing
males heard, then multiplyine by 1.5 te cerrensate ior birds that
were present but not heard or seen (Ltmlen 1971). Fall and winter
bird numbers were calculated by multirlying total birds cbserved

by 1.2 (Emlen 1971).




Tallimeroria Firdea

Ruffed frouse were carnled in early April 1981 wusing thne
arvurming route census me*aod (Hunrertora 1G53),  Cne trancect

wil established 1o

o

VAT L 1l paor hablitat tyies in

the studv area., Ten stations were rarkca at 200 reter ntervale,

Yrewer (10%0) founc 100 reters to Le ire maxiram aistsace tfor

hesring ruffed grouse in wegtern saachincton,  Carrling was conre-
ducted between Q245 and 0630 focurs. The trancect was walxed
twice, in orposite directicns. kuffed srouse cenvitics were
deterrined by multipiyires the male crouse densitieg hy twe
(Rusch and Keith 1977, Gullian =nd barshall 1963%)., Tctal

(Y

1
denzities were determined by D = 3L§—l

D = Bird Zensity expresscd 1t nectares per tira
X = Number of listenine stations censused
Y = Area of each listenins station

(calculated to bhe 3,14 hectzres)

N

Number of erouse heard drurming

(from Brewer 1G80).

Cwls

Nestine rwle weore sarpled from 1¢ February to 350 April
1681 usires tared calls to induce owls te resrond. 1wo trorgects
were established with five staticona marked cn each francect,

Statinns were a' lenst LOO metors qpart 1o uvoia cverlar of

i




auditory detections, The first transect was two kms long and followed
the old Central Park road, from Higgins Slough east, It passed
through a mature mixed-forested swamp. The other transect was in

the Junction Citv study area. All other major habitat ti pes

were samnled from this transect,

Rath transects were sampled three times for thrce hours
ei1ch, startine one hour after sunset, At each station I would
listen for five minutes, play four sets of screech owl calls
2paced 30 seconds apart, wait three minutes and repeat method
with pvemy owl and saw-whet owl calls. Aiter ccempleting the
transect, T reversed'direction and used long-eared cwl, ;reat
horned owl, and spotted owl calls. For every owl heard, the
compass bearing to the owl wus recorded, and its distance from

the transect estimated.

Water Birds

Water-related birds were censused from a bcecat on the
Chehalis River and sloughs proximal tc proposed dredrine
activity (Fie., 7). Counts were conducted three tires rer month
from Jeptember - November 19RO, twice rer renth from Locerber
1080 to March 1081, and once in Aoril 10%1, Ki'cretore of river

censused arpreximately ecualed kms of slouchs censteed (Toable §).
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Tabhle 5. Rurter of kilometers censused in Chehalies Kiver area.

Location Xms censiyced
Chehalis River 11.3
Elliot Slengek 2.1 - un
Rlue 5lcursth 5,5

? Varied with tide elevaticn

Counts were alternated between early mcrning and late
afternoon. Initially (September - Cctober 1¢80), ccunts were
conducted at low tide. All other cersuses were conducted at
peak hieh tide when bird use was found to be highest,

Records were ¥ept of date, time, wenther, tide level. ~he
nurber of birds per species and the activity of ench hird was
also noted. Cbservaticons allowed analyses of seascnal atundance

and habitat preference.

"UITAY PCPULATICY SAMELIRG IN GRAYS LHAREBCE

Baseline data from the salt rarsh establishrert sres were
collected between June 14660 and Lay 19Fl. Letneas uerr o were
similiar to those of 5mith und hudd (107¢) tideflat vorrling
methods. Blinds were built overlocking the marsh estatlishment

site (L)
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and a marsh control site (MC)(Fig. 8). At each site an eight ha

rlot was delineated using reinforcing »ars and sapiings. Zoth
rlets had 3¢C meters of shoreline and extended to the edge of
the south channel (MLLW).

Counts were conducted an average ~f 5 times per rcnth,

During samrling, each site was approached guietly and as aulcekly
1 nossible. All tirds using the sample plot were recorded,
“incculars and a 15-60 variable ypower spotting score aicded chuer-
vaticns., FReccrds were kept on date, time, weather, tide level,
species and activity. Also, all birds observed in the inner
harbor were reccrded.

Cne of the reasons for this study was to compare aviar use
of cites ¥ and MC. The effect of variables (time of dav, weather,
and tideflat exposed) were kept to a minimum by counting birds
on both sites within one hour. Since site MC was at a nigher
elevation than site ¥, birds on site NC were censused at the
hicsher tide level on a given day. Thus, the amount of tideflat
exposed was equal at both sites. Counts were conducted at all tide
levels (eg, high, low, incoming, outgoing) so all birds using the
sites wonld te adeauately sampled.

A transect, 60 m long, was established in the mature mixed-
forested swamp (site 10) adjacent tc site M. Ereeding tirds were
sampled using the previously described variable circular plct rethod.

Firds were sampled cualitatively during all other seasons.
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Between 25 November 198C and 13 May 1981, cocperative

flights with the U,S., Fish and Wildlife Service were conducted
cn Grays Harbor. Censuses were conducted from a Cessna 152 or
206 at altitudes between 15 and 60 meters. The average speed
was 165 ¥me per hour. Flight duration was 1 - 1.5 hours.
Flights were conducted durine high tides (2.2 - 3.1 neters

relative to MLLW) when ducks and shoretirds concentrated arcund

shorelines and islands in the estuary. ‘ateriowl and shoretirds
received the most comprehensive coverage. Living birds (eg. loons,
frebes, scoters, mergansers) were incompletely counted tecause

they disperse over the entire harbor. Nany observers have found
diving birds difficult to count from airplanes (Yocom and Keller
1661, Smith and Mudd 1976).

The area censused included the entire shore of the estuary,
the mid-harbor islands, and the Chehalis River upstream to
Higgin's Island. During censuses, the harbor was subdivided into
14 sites (Fig. #)(Table 6). This permitted an analysis of site
preference or avoidance. First, the length of shoreline of each
site was calculated. Then, the length of the harbor shoreline
represented by each site was cormpared to the nunbter of selected
waterfowl and shorebird species observed at each site to arrive
at birds/km of shoreline index.

Flocks of tirds were photographed on several occasions to
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Table 6. Areas of Grays Harbor and percentage of total shore-
line represented by each area censused during flights,
November 1980 - May 1981.

Percentage of
Area Name shoreline of
Grays Harbor

1l inner Bowerman basin 3.0
2 outer Bowerman basin and Little Moon
Island 3.3
3 North bay 17.1
b Sand Island, Goose Island, and spits 6.5
5 Ocean Shores and Oyehut sink® 6.3
6 Westport 2.8
7 Whitcomb flats 4.1
8 South bay 26.4
9 Ocosta ("bottle beach") 2.3
10 Johns River 6.6
11 Markham Island 1.6
12 south shore, inner harbor 10.1
14 Rennie Island 3.1
15 north shore, inner harbor 6.8
lOQ{O

a Oyehut Wildlife Area
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comparc coi.mates of bpird numbers made during flights with

actual numbers determined f{rom photographs. This lnformation was
uced to calculate correction factors based on a comparicon of
these two figures. Lstimated bird numcers were then multipliea
by the correction factor to arrive at a figure clcser tc the

actual numbers of btirds present.

Pood Habits

Between October 1980 and March 1981, a food habits study was

conducted on Grays Harbor. It was initially designed to study

feeding habits of shorebirds and waterfowl using the marsh estab-

lishment and marsh control sites. Because so few birds were
observed along the entire south shore oif the inner harbor, the
collection area was expanded in January 1981 to include the north
and south bays.

A literature review of food habits techniques made it
obvious that analysis of esophagus contents would yield the most
accurate data in an estuarine environment. St.dies have demon-
strated the bias of gizzard analysis toward hard food items
(Swanson and Bartonek 1970, Dillery 1965).

Techniques used for collecting and preparing bird specimens
for food habits analysis from Smith and Mudd (1976) were as

follows.
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Birds were shot after they had been ohserved feeding for at
least five minutes, The esophagus was dissected from each bird
and preserved in formalin solution, Each esophagus was placed in
a separate vial with a tag giving date, location, species of bird
and identification number. If any birds were left after five
minutes which had not had their esophagus removed they were dis-
carded. In the lab, the esophagus was cut lengthwise and contents
were removed, Food particles werc identified, counted, and stored
in 70% alcohol glycerin solution,

All nomenclature on birds in this report follows the
American Ornithologists' Union Checklist of the Birds of North
Arerica (1957). Nomenclature has been updated according to
unpublished supplements provided by Robbins et al. (pers. comm.,

with publisherl).

Current address: Golden Press, New York, Kew York,
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RESULTS AND DISCUSSICN

JUNCTICN CITY

Proposed dredpe disposal sites 16, 17 and 18 are composed of
many types of wetland habitats, with edge and multi-storied
cancpies beine characteristic features, Small sloughs meander
throughout the area, providirg habitat tor fish-eating bpirds and
waterfowl, WNany marshes suonpoert waterfowl, herons, rails, and
sandpivers. The shrub-csized veretution provides dense cover for
nestine birds, and year-round feed for many birds. Tall coniters
and alders, dispersed throughout the area, provide perches for
raptors a»d¢ sinfsing biras. MNature mixed-forested swamis suppert
birds associated with mature forests and uplands {accipiterse,
owls, frouse, woodpockers).

Ninety sovecies were observed usins ia~ w4 tlands within
propcsed dredge dispesal sites 16, 17, and 12 (Takbles 7 - 15),
Cf these, 18 are in groups directly associated with wetlarde
(srebhes, cormorants, waterfowl, herons, rails, sandpipers ard
kingfishers). Four passerine species associaterd with wet:ands
were present (willow flycatcher, long-billed marsh wren, red-
winced bhlac¥bird, corror vellowthre=t). Fnasserines acconnt:g
for 46 of the species observed., lascserines occurred 1 Figh

densities Aurine cverv season (Table 16),

Facoorines

lhense veretation caused some problems during population

L6
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sampling. First, since most identifications were made by sound,
non-vocal birds were either undercounted or missed entirely.
Second, flocking birds were consistently underestimated since

some birds in a flock are silent. Third, sample sizes (individuals

of one species observed from one station) for many species were
small ©because visibility in these wetlands was limited by the
dense vegetation. Population estimates of non-vocal bird species
are low because the observer is relying on visual rather than
audio clues for identification. This was more of a problem
after the breeding season when many birds stop singing.

Because of the above factor, I consider population estimates

for birds in-fall and winter to be low.

Highest species diversity occurred during nesting season
(Table 16). High numbers of species were seen during fall migra-
tion as resident birds, migrating, and wintering birds shared
the area. Pole sized mixed-forested swamps (Sites 4,6) supported
the most passerine species on a yearly basis (Table 16). Shrub
swamps (Sites 8,9) supported nearly the same number of passerine
species. Shrub swamp use was best represented by Site 9. Site
8 was too small to be considered representative of shrub swamp
use, Site 5B supported a similiar number of species. Site 5 was
important to large numbers of few passerine species (mostly red-

winged blackbirds, long-billed marsh wrens).
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While comparing habitat uce, one must consider the fact that

Sites 4, 5, 5B, 6, 8 and 9 contained pole-sized mixed-forested
swamp, shrub swamp, marsh, and edge between habitat types.
Species that utilize any of these cover types are likely to be
present. The only homogeneous habitat was site 1.

Mature mixed-forested swamp use was best represented by
site 1. Site 7 was very small. Mature forests are important to
nesting birds (Table 17). The multi-storied canopy and nesting
holes of this habitat supported the most nesting species and
highest densities. It also supported the most nesting
passerine species and highest passerine densities. Pole stage
mixed-forested swamps supported slightly more total nesting
species, and passerine nesting species than shrub swamps.
Densities were also higher for both groups in pole-staged swamps.

Breeding densities in Table 17 are based on breeding season data

(20 May - 7 July 1980) for most species, and spring data (1 May -

5 May 1981) for species that nest earlier in the year,

Seasonally, highest total passerine densities occurred at

all sites, except 2 and 5, during breeding season. High densities

occurred year-round, primarily due to migrating and wintering

flocks of pine siskins, golden-crowned kinglets, bushtits, and
black-capped chickadees. The average density of passerine bird
species for the year (1980-81), on all Junction City sites, was

20 birds per ha. The average density of nesting passerine

birds was 23 birds per ha.
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Waterfowl

Dabbling ducks were observed year-round using sloughs and
marshes in the study area (Tables 7 - 15). Mallards, blue-
winged teal, wood ducks, and cinnamon teal were observed nesting

in marshes (Table 18),

Table 18. Pairs of nesting ducks observed at Junction City Sites.

Species 5 yy Site g 5
Mallard 1 2 1 1
Blue-winged teal 3

Wood duck 1

Cinnamon teal 1

Most use occurred during winter when American green-
winged teal were abundant. During three sampling periods between
27 January and 5 April 1981, 68 American green-winged teal and 12
mallards were observed at the Site 5 marsh. This 10 ha marsh
received 800 (range 600-930) waterfowl days of use per month
(mean waterfowl observed times 30 days per month). During winter,

small numbers of mallards and flocks of $-20 green-winged teal were

73




consistently seen using a gmall pond near Site 2, and =lonvehe on

Sites 4, 5B, and 6. Considering the dense foliage and inacces-
sability of most waterfowl habitat, it is prcbable that more

waterfowl used this area than were observed,

oy

Raptors

Red-Tailed Hawks were observed year-round. Three indivicduals -
(two adults, one sub-adult) were seen on the Junction City study
area at least twice during the year. One sub-adult was observed

with a garter snake,

Accipiter investirations were hindered bv limited visibility,
dense underbrush, and erasure of sisn by high tides ang ro'n.
Three Sharp-Shinned Hawkes were gbmerved: one at Site 1 snd twe
at Site 5., Coocper's Hawvs were seen five times: 1twice at sitne
5 and 9, and orce in the area of sites 7 and 8, Four sonek’rd
kills, rossibly attributerble to aceipiters, were tound: iwr on

site 1, one each on sites G and 2.

One American Kestrel was seen huntine over site G ix Jly,
One Rough-Legcred Hawk was secn in Cetoher nortn of 117 1 Zlonsh

acress fro~ site 7,

Owls
Two sete o' ow! datz were eolloctod,  Betweer 30 Jume o

boJduly 1620, rine heurs (taree sarples) were spent campline owle
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at all Junction City sites and on 3.5 km of Elliot Slough. One
Barn Owl and one Screech Owl were heard north of the slough

(in mature mixed-forested swamp). Three Screech Owls were heard
on site 9.

From 19 February - 30 April 1681, owls were sampled twice
on all sites (except site 1), and twice along the old Central
Park road within a mature mixed-forested swamp. In the Junction
City area, one Great Horned Owl was heard within a mature mixed~
forested swamp.

One Pygmy Cwl was heard on site 1, and a Great Horned (wl
was seen perched in a snag on site 5.

Screech Owls and Pygmy Owls were residents in mature-mixed
forested swamp. Six Screech Owls and six Pygmy Owls responded to
taped calls played from 5 different stations along the old Central
Park road transect. That is 3.2 owls of each species per km of
transect. The raxirum distance estimated for hearing either
gspecies was 300 meters. If the detection distance was 300 reters,
there were 4,2 owls of each species per square km. It is difficult
to estimate distances to owls in dense, forested swamp where

detection distances may be 200 meters or less.

Ruffed Crouse
Durine April drurming Ruffed Grouse were henrd orly in the
mature mixed-forested cwarp of site 1. The raxirr derncity

observed wags on 14 Arril, Three drurring pules were oard “ro

e kit —— e




four stations within the forested swarmp., That calenlates ag 2.1
ha ter crouse or 0.5 grouse per ha for that habitat. Brewer (1980)
reported 0,0, 5.0 and 9.3 ha per Ruffed Grouse in Wishinegton

on the - Olympic Peninsula, 1977-79. Though based on a
small =sample size, my observations indicate dense Ruffed Grouse
populations in mature forested swamps., Consicerine the almost
complete lact of hunting pressure, this ic very pougitile, Cne
Ruffed Grouse was observed on site 2, ocnce in June anc several
times during fall and winter. In June, one drumming kKuffed Groucse

was heard once on site 4,

No crowirg Ring-Necked Pheasants were detectea durinc grouse
sarnlinge, Crowing roosters were heard groradiczlly,
durine Yav and June 1620, on sites 5B and 9. Three nens were
seen once =2t gite 5B in June. The intermittant obkcervitinng
indicate prheasants mav have only teen visitors te the ctuay orea,

Cne California tuail was seen, durine fall, west cr ¢ite 9,

No other aquail were obhgerved during the study.

Heraone

Four species of nerons us~d the area. Grent Blue Herons
Funted year-roang in slcovehs andg marshes on sites o,
O, Northern Green Yerors wore summer reasidents, obaervea ceeaine

Y

S st e e D50 g Lk, A patr of apert o L nerr s o neet el en
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site 5. American Bitterns were seen hunting in marshes on
sites 5, 5B, and 9, One Black-Crowned Night Heron was heard

once at site 5 in July.

Rails

Two pairs of Virginia Rails nested on site 5 and cne pair
nested at site 6, Virginia Ralls were year-round residents.
After nesting season, they were observed on sites 5, 5B, &, 7, and
8. One pair of Soras nested on site 5., They were summer residents
only. Considering now difficult rails are to find, it is probable

that many more used marshes within the study area,

Piomass

Qualitative comparisons of bird numbers to habitat types
iegnore the concept cf biomass. WIany relatively heavy birds use
wetland tvpes about eaially (raptors, wecodpeckers, pigecns, lays
and crows). However, rost large wetland tirds (waterfowl,
herons, fish-eatins waterbirds) aevend on marshes srd sloushs
frr survival (Rorbirs et al. 1966, Belrose 197t, Fetercon 1080},
Marshes and sloughs on these sgites probably support a higher bio-

mass of birds than shrub swamp or wooded swamp.

Tmprets

Almost the entire propeced 111 aren i claeeifiog ng
wetlande (Nelzen, Kolircwsvd oo Ly 000 0) . Do S I
ariately elacoifivd e cpriptieonl el e wt et Ce (LCCL
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1975). Direct impacts on avian populations, by

dredee disposal at sites 16, 17 or 18, are obvious. Any area
filled, and subsequently industrialized, will destroy forever
wetlands critical to survival of birds. Decreases in

bird populations should roughly egual densities observed in
different habitat types. Losses will depend on the amount and
types of habitat filled.

Impacts during dredge disposal would be minimized by
filling between the times most birds nest and when thev begin
establishing nesting territories (September - F bruary).
Disturbance during this time would give birds an opportunity
to attempt establishing territories elsewhere.

Indirect impacts are more difficult to predict. 1If ¢isposal
sites are industrialized, some impacts to remaining wetlands will
occur due to pollution and noise. I1f better access to SWAmMpS
And marshes occurs, increased huntine pressure will occur.
Irpacts, due to encroachment of civilization, would v mininmized

ty eradicatine roads irto remaining wetlands.
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CHEHALIS RIVER

A total of 46 water-related bird species were observed using
the Chehalis River, Blue Slough, and Elliot Slough (Table 19).
The highest diversity was observed during the late summer and
fall migration period (September-December 1980). The highest
numbers were seen during the winter months when western
grebes and waterfowl were most abundant. [Numters of birds in the
area peaked daily at high tides when fish-eating birds were
pushed upstream from the harbor into the river, and when mallards

could swim into marshes bordering the river.

Fiskh-eating Waterbirds

Loons, grebes, and cormorants were regularly observed,
in the late fall to mid-spring (Table 2C)., Srith and Mudgé (1976)
also reported large nurhers of Western grebes arrived in llovember
and rermained through April. These birds preferred to stay on the
river, not on sloughs (Tables 21, 22, 23, Fig. @).

Great tlue hercns feed in the area year-round with
nurters peakine in surmer (Smith and Mudd 1¢76). The high density
of herons on Elliot Slough is explained bty its preoxirity to the

heron rookerv at Lake Aberdecen.
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Table 19. Numbers of species observed sezsonally on Chehalils

River and sloughs, Sertember 1080 - April 19%1.

Number of Stecies

Location Fall? Winterb Springc Total
Chehalis River 27 2l 20 37
Blue Slourh 13 g & 20
Elliot Slough 14 7 12 23

Total 34 25 25 Lé i
2 n(number of censusges) = 10 ‘
b =6 ,
¢ h =2,
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Waterfowl

Eighteen species of waterfowl were observed on censuses
(Tables 22, 23, 24). The highest diversity occurred during fall
riesration. Highest numbers of waterfowl were observed in winter
as scaup and mallards arrived. Mallards, wood ducks, blue-winged
teal and cinnamon teal were observed nesting in areas adjacent to
the river and sloughs.

llallards use the area primarily for wintering anc¢ nesting.
The decreased numbers observed in April (<1 duck/km) is attributec
tc their nesting in the dense foliare. The preferred feeding
habitat of mallards on the Chehalis River and sloughs was the
marshes tordering the river. Sixtyv-five percent (58C) of tihe
mallards were seen feeding ir those areas. Greatest use was
during tides high enough to perrit mallards to swim into the
rmarshes., PBlue Slough, 23% of the total distance censused,
accounted for 20% (180) of all mallard cbservations.

Blue Slough was the most unique area censused. wooc ducks
were observed exclusively in this area. Eighty-one percent (378)
of the total scaup observed wintered on Elue Slough. Lvery
scaup identified to species was a greater scaup. Four trumpeter
swans wintered on this slough., Interviews with local sportsmen
indicate four to six swans wintered there last year, and possibly
for the prast several years.

Small numbers oI scoters and mergansers were regularly

otserved feeding, mostly in the river. They were primarily seen
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during winter and spring migrations. Observations of identical

numbers of birds, seen at the same location many times, indicate
white-winged scoters, common merpansers and greater scaup were
‘inter residents of freshwater porticons of the river. Cther
diving waterfowl moved in and out of the system as the tides

fluctuated.

Shoretirds

Spotted sandpipers were the only shorebird regularly
observed. These year-round residents were seen mostly cn
Elliot Slough. Killdeer and commor snipe were observed only in
mierating flocks. However, they were year-round residents in
ad jacent wetlands. Considering feeding habits of killdeer and
snipe they probably fed on or near the banks of the river and

sloughs in larger numbers than were observed.

Gulls and Terns

Large numbers of pulls (200-2500) were consistently seen
between the Roderick Timber Company dock ancd Highway 101 tridre.
Thev use the aresa almest entirely e a restine step retween
estuary reosts and the Aherdeen city aump feeding sfrounas,
Herrins eulls and elaucous-winged ¢sulls comprised the majority
of wintering culls. Wectern sulls beesan arriving ir karch.
Sraller rmmbers of CaliTorn'a o lle and rine=-hilloo e were

ceen diurivec summer,
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apanr

Cagpian terns hunt in the census area from April through

Augncst, They were observed feeding, vrimarily on the river, as

far upstream as Hieping Island,

Raptors

T echeerved dult trld earleg three times Yetween November
1080 and March 1981, Dagles were obeerves between Hiogine Talnrnd
and h21fway un Zlue Sloush. E. Cumn'ins1 (rersonza’ communication)
rerorts a nesting rair of bald earles in the Blue Slough area.
Interviews with fishermen indicate, the Chehalis River fron
Cosmopolis launching ramp te Higging Island, is a year-round
hunti»e area feor adult and juvenile earles. As many as four bald
engles were ceen feeding at one time.

Cne oeprey was seen hunting on Preachers Slough on 11 March
10£1, Red-tailed hewks were consistently seen perchin. by open
rmarshes adjacent to the river. Cne Cooper's hawk was obscrved

huntine over Sand Island, North Bay,

Irracts

Direct irpacts of dredging sct'vity, on witerf-wl and bz:ld

earcles in the Chehalie River syster, ¢hould he minimal, Aress of

hichest use are uretrear of pronesed dredeineg 2etivity. Nosi

waterfowl are feond a* parshes ov the piver, ava v oavper veacheos

1

Precent 2ddreges Waghin-*tow Dort, of Gare, Aherdecr, Wa, O8n2C




of sloughs. The Higgins Island marsh and upper Blue Slough
suprorted the majority of all waterfowl. These areas are 7
kms upstream frem the Cosmopolis Reach., The closest observed
hald eagle activity.was 5 kms upstream.

Fish-eating waterbirds commonly use the Cosmopeclis Reach.
Dredging during summer or fall would minimize direct impacts on

these species as highest use is during winter and spring.

For birds upstream of dredging activity, indirect impacts
caused by resuspended sediments, pesticides, and heavy metals
would ke kept to a minimum by dredging only during ebb tides.
This would result in resuspended particulates flowing into the

harbor.
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SALT MARSH ESTARLISHMENT

In conjunction with a baseline assessment of avian use of
the proposed salt marsh establicshment site (M), bird uce was 3
studied at a salt marsh control site (MC), and between Newskah and
Stafford Creeks on the south shore inner harbor (Fig. i); Fifty-

four species were seen feeding, hunting, or resting on these areas.

Species and numbers observed at sites ¥ and MC ure in Table 24,

Fish~eating Waterbirds

Western erehes were the most common diving bird feeding in
intertidal areas. Site MC received much higher use than site M,
Impacts to erebes would be minimal, because most use of the area
was in the south channel. Great blue herons recularly hunted the
intertidal areas. Most were seen fror August to Cctober. Resides
species listed, common loons, red-necked srebes, horned grebes,
and pelagic cormorants are assumed to use sites M and MC during

high tides, since small numbers were seen in the vicinity.

wWaterfowl

Dabbling ducks fed vear-round or the tideflats and salt
rarshes, A comparison of waterfowl vse between sites i in Fioure
10, Dabblines ducks were 2.4 times mere abundant at site EC than
at gsite M. 3Zmith and Mudd (197A) also observed lowver use alone
the south shere, inner harber, as one preeresses easterly.  They
reported 30 times more dabblinge duckes 2t the mouth of C'Leary

Creek than at the mouth of Newskah Creek.
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Low use of sites M and MC, compared to the rest

of Grays Harber, wne eobeerved during aerial cersuses (Totle 295,
neo meuty chere, fener harber coembrises 10,1% of the Srays Hurbor
srepeline., It cupported cnly <.3%2 of the horler's aabtling anck
Soralation., Yoot dabbiineg ducks used the nortioand scnthoonys,
Siteo M ord NC do reot lie within a preferved aren,

The lower ucse at site VM, compared to MC, is probatly a functicn
of four factors: first, it i1s farther from preferred areas (eg.
North Bay, Fowerman Easin) than site MC; second, M has less salt

marsh; third, M is closer to industrial activity ana associated

noise; fourth, M is within walking distance of hunters (ef. teenage s)
living in south Aberdeen. Newskah Creek to site M area received heavy
huntinec pressure during waterfowl and band-tailed pigeon seasons.

Yost dabbline duck use cccurred during fa'l and srring ("h%).
L1 ehearvatiane acco nted Jor Lo g1 all use. Surrer ond winter
e was 1ow, NVost "eurmer” dabblers were geen durine fusast oand
Sernterter, FPirtails comprised 37% of #11 drobblars soen ol sites
N ond MO, while mallards accounted for 2&< of all ctecrvations.
Aroricar wirpon and Americnn green-wingen tenl reprecented 164
and 17 vpepoetiynly,

Niyineg waterfowl compriced 107 cof all obgerved waterfosl,
Capvacshacks wore the most commer diver, & floe of 0C - 1

wintered in thoe vieinity of site 1, Tiey wore ctuerved {ecaling

on celrerass, Tw additien te epecies Tisted, cormren poveaneers
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were observed in the vicinity. All scaup identified to species
were greater scaup, except for 2 which were lesser scaup.
Overall imnact of the salt marsh establishment shcould be
positive. T[Food habits studies have shown the value of salt
marshes tc dabbling ducks. As shown by Smith and Mudd (1976),

seeds, especially Carex lyngbyei and Triglochin maritimum, sup-

plement their diets during high tides.

All dabtlers observed feedings on salt marshes swar into

the marshes durine high tides, feeding as they swam. Therefere,
the highest value for dabblers would be obtained by constructing
the edee of the =salt marsh, beordering the water, at the lowest
elevation C. lvngbyei and T. maritimum can tolerate. This appears
to be 2.1 meters above MLLW, This low elevation at the shore

edee would result in the maximum time the salt marsh would bte

available to feeding ducks during high tide.

Raptors

Nine species c¢f diurnal raptors were secen ~unting cver tide-
flats and =alt marshes in the vicinity of sites ¥ and MC., Ked-
tailed nawks 2nd marsh hawke were freaucntly seen huntine over
11t marches alone the soutr shore inner rarbor, Loorer's hwawues
ana sharp-shinned hawks are corron regicents ¢! forests sur-

rounding the harbhor. Foth were f(reouently scen vantine over

=a11 marcshesa,
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Bald earles were observed 11 times at or between cites M and
MC (includes aerial sightings; Fiv.11),. Five andults are one
Juvenile were :een perched in a favered snag atl thce eant edec of
cite M. Liight sightines were during winter. Durines salt marcsh
construction, thic 3¢ meter hiesh onap should te left unalsturbed.

Cre juvenile peroerrire faleen (25 August (620) anc one merlin
were scen tintine over site MO, Cne juvenile rercosine was
obhserved six *ires, 11 - 12 Neverber 1080, at t'e muarsh east of
tne Newsvah Creek ~outh (Fic., 11).

Armerican kegtrels were infreguently seen, durine spring and
aupmer, cver the larce narsh by couth shore dredge airypesal site
A, One orrrey whe seer rerchece directly across the geutn chonnel
from site NC.

Qwls were neo* studied con the harbor proper. COwlg residing
in borderine forests (screech owl, vvemy owl, creat hornea owl,

barn owl) may hunt over salt rarshcs at nieht,

Gulls and Terrs

Laree eulls rarely used sites M and MC., BEBonararte's eulls
(9£% ‘uveniles) comrmanly probed the tideflats for foog durine
sumrer ronths. Many adults and Javeniles were seen curine early
f211. KRing=billerd rulles and Californiz erulls were orbservec
incidentally in the vicinity. Casvizrn terns were rersulorly
crserved during their nesting ceason, huntine cver intertidgnl

areas of sites M and MC during hiyh tides. ore casrian terns weres
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ceen at site M Yeecnuse it ie closer te their faverite recstine

site on tre inner harbor (Rennie Island).

Shorebirds

Sites M and MC were ucec bty chorebirds restly durine
mieraticne, The short syrine mieratien ncccunted for 7%% of all
chorerirdas =eoon, Numhers were aighest at low Tides whor, The roet
tidetlat wrc exposed, Site MC rece,.cu rearly fthreo fipes rore

use than site b (Fie,12)e Smith und Mudd (16¢7¢) obzerved cimiliar

Ui

lower use ¢ the couth chore irner harboer as cne prepresses
easterly. They rcrvorted nine tirpes hicsher sherepira uce ot irelr
Q'Leary Creek tideflat cite than at their Newskah Creek tidelint
site.

Low une wAas obtserved on the scuth chore, inner harbicr, com-
nared to the rest of Grave Hearbher (Tabtle Z8). Tric =sren comprise:
10.19 of Grays Harher ghoreline, bhut suprorted only £.1% o nl)
shorehirce rencuaad during flights, Fven thic low nercentnge is
exagrerated, because 607 of the birds rerorted feor scuth shore,
inner harher were on senuth ghore dredee disvosal site 4. The

cshoreline accounted fer only 1.3% of all shorebirds cergused,

n

Orne must reprerter that mserial cercuses were conducted durire high
tides. At low tideg, heavy nse ocourred hetweers Newskah Creek
1nd Stafford Creek durine syrine mirration, Fenv nee =+ cite N

hy shoerebirde ccecurrcd on 27 April 1681 when 12,500 cherebirac

rer 40,5 ha was ohserved. That same doav, T ertirmated that
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71,000 shorebirds were in the area bounded by Newskah Creek, Staf-
ford Creek and the south channel. At that time, at least 844,000
shorebirds were in Grays Harbor (Table 26).

Pathways followed by migrating and feeding shorebirds during
winter and spring (Fig. 11), may explain the low use observed most
of the year at sites M and MC as the main flight paths do not go
over site M,

Two types of flocks flew the western route. One type, high-

flying migratory flocks were seen on this route, but never observed

feeding by us. The other type of flock ** . 'sed this route was
composed of birds which had been feed: . : wudflats at Johns River.
Pathways used by birds alternated * ' ..en feeding and flying

short distances along the routes. Fecedin,: shorebirds preferred
the middle channel tideflats over the south shore, inner harbor.
When incoming tides covered tideflats, most flocks flew in the
directicns shown (Fig., 11).

These migratory and feeding behaviors protably explain the
low use observed at sites M and MC. Both sites lie outside of
rigratory pathways. Neither site lies within a preferred feeding
area. The higher use observed at site MC is probably exrlained
by its being nearer commonly used routes.

Nine species of shorebirds werc observed at site I, 6 at KC.

Western sandpipers, dunlin, and dowitchers (most were short-billed)
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Table 26. Numbers of migratory shorebirds censused on Grays
Harbor, spring 1981.

Date Estimateda Calculatedb
Number Number
17 April 85,000 83,000
24 April 379,000 844,000
5 May 105,000 209,000
13 May 49,000 85,000
TOTAL: 618,000 1,321,000

2 Number of birds estimated during census flights.

Estimated number times correction factor derived from shorebird
counts from aerial photos.
comprised 99.4% of all observations. Feeding occurred almost

entirely on tideflats.

Least sandpipers are the only species of shorebirds in Grays
Harbor that show a preference for salt marshes (Robbins et al.,
1966). This would be the only species of shorebird that may benefit
from construction of the proposed salt marsh. A total of 60 were
seen feeding in site MC salt marsh during a high tide in August.

Only one was seen at site M all year.

Dunlin and western sandpipers comprised 92.5% of all shore-
bird observations. Both species feed in salt marshes during high
tides (Smail 1970, smith and Mudd 1976). This food habits study
indicated some of these species feed in salt marsh during high

tides. At low tides, 125 km2 of tideflat are available
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to shorebirds (Gatto 1978). Only 15.33 km? of salt marsh (Gatto

1978) are available during high tides. Therefore, using dredge

disposal to change 8-12 ha of tideflat into salt marsh should rot i
have a negative impact on shorebirds.

The most visible shorebird use of the proposed salt marsh
will occur after dredeged material disposal and tefore establishment

of salt marsh plants. Shorebirds were observed feeding year-round,

on all dredged material dispdsal areas around the harbor. These

areas were used when tides covered harber tideflats. 1 observed

flocks of 5,000-17,000 western sandpipers, cunlin, dcwitchers and
yellowlegs feeding on dredged material disposal site A during

spring migration.

Terrestrial Birds
Small numbters of crows {(cormon crow, ncrthwestern crow)
regularly fed on tideflats at sites M and kC. Barn swallows and
violet-green swallows occurred at both sites. Cliff swallows
were seen only at site M. Savannah sparrows and song sSparrows
were common on the salt marshes. Table 27 presents srecies and
nesting densities observed in the mature rixed-forested swarmp
ad jacent to site M (Site 10). The dense forest should minirize
stress imposed by dredre disyosal activities on these species.,
It is difficult to predict the effects of establishing a

salt marsh in Grays Harbor on birds. Several

studies have ascessed the development of marshes onr drecdgoed
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material and/or resultine effects on birds. Smith (1¢79) gigc-
cussed specific aspects of marsh development. Vincent (1678)
conciuded salt marsh establishrent on Rennie Iesland, Gravs
Harbor was eccnomically infeasitle. Fuckliey {1075}, I=rnell et
21, (1978), and Schreiber and Schreiber (197f) studied ire use
of dredgsed material islands on the Atlantic coast. They found
that birds used dredred meterinl islands readily, and
srecies using islands chanced as vlant succession cccurred on

the islands.

AERTAL CENSUS

Ten flights over Grays Harbor, between November 1980 and
May 1981, provided data for wintering populations and numbers of
spring migrants using the estuary. Subdivision of the harbor
into areas (Fig. 9, Table 6) allowed an analysis of area

preference or avoidance by the major species.

Fish-eating waterbirds

This group (except great blue herons) was incompletely
counted since they disperse over the harbor (Table 28). Loons,
grebes and cormorants are much more abundant than this data
indicates (Smith and Mudd 1976). Large numbers of Western grebes

were observed in April viien flocks gathered for migration.

108




Z 1 cdus waL iy
1 Z A AMEY PYs I ~u.t .
t ¢ 9 f f AMEY pILLL .-k s
L t 4 < T € € 2 1 AABY 4S5y
£ 1 < f 4 t 9 G ] { o|dky piod
Sa0y ley
FOT SUJds} [ [edu
TR gen'y €o1'1 6E< U231 aeide -9
0Ls ‘o 000°CT oné‘9g 2m0°S “dus 17
SUdw, DUb G [0y
09 6h 0€. 101 VSt 6LE 008" g 569*2¢2 unets 1 003°'¢1 ou6*c Doyt wunt ! obmlqody. | lEuS
gyEts 045" Y 22661 Cin'y 96¢ %] A SPIIQIduys i, Lay
L 80t 09 09T on 194w yy
% Mo [utd Poliq-duu ]
PRER RN L NIVIVEN
721 4 fé 14 s 1t 4 9 Y TUdS wUbcd oy
5 |$4 £e Z 5¢ 9 d ul AVl APL o
291 St ote ge 1019 a1 ine 96 [ 791 51 CLUS de 0T
4 AVOD Wlibold ip
z 4 nl 5.1 1y anl nid of e PEI4a1dy i
9 22 o2 ne S 501 9 €y [t *as BAaUdP | iy
35 G nie Sof ont ITE 941 Jo Y Taan dueos
A 21 5 ADNY poRuel-sl |y
9 g il €€ O6HY one gy ot NOBGSEAU .]
03 vk Al pPEaUP 1y
Gn ;1 699°1 10¢ 095 8¢ dUn wEe Sty “1s' [E9} Poslim 2
=Udddu ULDtdJd 4y ~
91 9} Uvdeuu 3
i Z 01 91 9 l Ll Le 39 9AVYS Udd 31y
82 945¢ gene 243 0z€ 9gn it §ait L Sy £inte UUAG M UG Ldv iy
i 9 9¢< g LTEMp Y
9L g Liete €91 s 5 0% el Out. nig*y Jredu 4
5 €l 38L 664 8Ll i 3151 nee lLet't 0Us ‘1 EELTR
a1 6o ons ATt 26 15819 Son ah 91y 402 Jusu | ADE 4
2 33000 MO .S
083 € P ol @BU0L BPLL L)
IMOJUD b
of Le v, oLt ot 3000 Ued 4 Y
Gs Sy Gt 21 LE 9 Gy 6 ue ) UOdo4 on g 3ES..D
€4 10l 0% 061 32 A ) e 119 Sdds pukavado)
9 91¢€ Lhl 05 1 2h 43 Iudd UI9LS p,
" 1 2 Uvo [ uowy 9
SPILQuaLm
Juizee-y .14
Rey €1 Keg 5 ady ng ady 41 ady ¢ 934 i¢ uep 62 dBe 29q 6 AON 4¢
1861 Jov1
cTahT Ruo - I0TULAIN CSaENEUA0 JOQIRH SAEJD BULAND UIIS S9l1dadr [[B JO Spalq JO sJaaquny *gZ Yiqkl




Double-crested cormecrants were seen primarily in ~pril and May

at their nesting colony on Goose Island.

Waterfowl

Only the end of fall migration was censused. Smith and Mudd
{1976) censused 45,000 ducks on Grays Harboer during a mid-November
flight. A significant difference between Smith‘s fall census
and our's is the numbers of American green-winged teal seen.
Smith and Mudd (1976) reported green-wings in hundreds. Our peak
count was 7600,

Winter censuses (8 January - 27 February 1981) indicate
between 1800 and 5600 ducks used the harbor (Table 29). The
mcst common wintering ducks were American wigeon, mallard, and
American green-winged teal., Smith and Mudd (1976) reported
canvasback, scaup spp., and bufflehead as the most common ducks
during January and February 1975. Wintering canvasback numbers
on this study were less than half the 1100 reported by Smith and
Mudd (1976) on a February 1975 census. Numbers of wintering
black brant were equal to maximum numbers seen from a boat in
one day by Smith and Mudd (1976).

The total numter cof waterfowl observed by us (9240 on 24
Arril 1981) during srring mipration was nearly twice that seen
by Emith and Mudd (1976).
The 5 most common migrating waterfowl in spring were American
wigeon, pintails, black brant, American green-winged teal and

mallards.
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Table 29, Aerial counts of waterfowl, shorebirds,
fulls and terns on Grays Harbor, November 1080 - May 161,

Date Ducks Ceese Shorebirds Gulles & Terns
1980
?¢ Navember 13,000 210 11,400 a
Q Tecember 16,500 610 35,700 a
1981
2 January 4,400 120 3,000 a
20 January 5,600 410 13,800 a
27 February 1,800 360 12,700 a
2 April 3,200 700 23,100 A
17 April 2,700 1,210 8O, 400 5,600
24 April 7,500 1,690 353G, LCO £,000
5 May 030 107 106,400 17,400
13 May k20 110 4, 500 13,500

a
“ Not cenaunged
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Shorebirds

The first five censuses in this study were ccnsidered within
the wintering reriod tor shorebirds on Grays Harbor (Smith and
¥udd 1976). ERetween 4000 and 36,C0C shoretirds were observed on
thoce counts (X = 16,000)(Table 29). Species composi*ion in iGrays
Harbor was described by Srith and hudd (1576).

Four flights (17 April - 13 Mav 1G681) were conducted during
spring migration. Sherebird numbers peaked at 40C,C0C on 24
Arril, The number of shorebirds, in flocks of 1000 - £C,000
birds, are difficult to estimate. Most observers consistently
underestimate numbers of birds in large flocks. The
error tends to increase geometrically as flock sizes increacse
(J. Smith, pers. comm.l). Most shorebirds censused in spring wure
in flocks larger than 400C. Preliminary comparisons of zctual
numbers (from enlarged photographs) to estimates, indicate a con-
version factor greater than 2.0 for flocks of more than 400C birds.
For flocks of 1000 - 40C0, I consider Smith and hudds' {1¢76) con-
version of 1.5 low, but usable., Based on preliminary data and
personal observations, spring shorebird counts were corrected by
rultiplying the estimated flock size bty the conversicn factor

sizes (Table 26).

1 Present address: Vashineton Dept. of Game, Aterdeen, WA 9852C.
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Since many flocks were larger than 4000 (up tc 80,000),

I still consider these conversion factors conservative,

Gulis and Terns

Gulls and terns were censused during April and May when

large numbers began arriving. Our peak count of 17,400 was
similar to Smith and Mudds' (1976) peak count(15,000) in June 1975,
Nesting gulls (western gull, glaucous-winged gull, and hybrids)
were seen mainly on Goose, Sand, and Whitcomb Islands. Nesting
caspian terns were geen exclusively on Sand Island, This colony
relocated from Whitcomd Island in 1975-76 (Jack Smith, pers.

comm.l).

Raptors

Birds of prey were regularly seen perching on snags, pilings,
and islands on the harbor. Numbers peaked in December and
January. Bald eagles were seen on every flight (Fig. 13). The
adult to sub-adult ratio was 29:2. Smith and Mudd (1976) saw only
four bald eagles on their entire study (July 1974 - December 1975).
This information indicates bald eagle use of Grays Harbor has

increased substantally over the past 5 to 6 years.

SITE PREFERENCE

Table 25 summarizes total aerial observations of selected

1 present address: Washington Dept. of Game, Aberdeen, WA 98520,
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species by area. This basic prefcrence/avoidance analysis com-
pares number of individuals of a species seen at each area with
the percent of the total Grays Harbor shoreline represented by
each area. It is intended as a gross analysis of the most
important areas to the most common species that use the harbor.

If populations were randomly distributed, percent of birds
at each area would equal the percent of total available habitat
represented by each area. Therefore, if more or less bdbirds are
seen than the percent of total shoreline given for each site, a
preference or avoidance of the area is assumed. Many factors
can influence the areas chosen by birds. Habitat type, prey
availability, psychological factors, and nearness to migratory
routes are a few,

One bias of this analysis is using shoreline distance as the
criterion for determining area size. Avian use of an estuarine
habitat, especially by shorebirds, is usually a function of
exposed tideflat. Since areas exposed vary with tide height, a
consistent area represented by each area cannot be determined.
Also, since our censuses were conducted at high tides, data are

biased towards areas preferred at high tides.

Waterfowl
Seventy-nine percent (8280) of mallards censused were in the
north and south bays. Pintails and American wigeon consistently

preferred the north bay. One migratory flock of 4000 pintails
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and 700 wigeon skewed the data for Rennie Island. One migratory

flock of 7100 American green-winged teal was seen in Bowerman

Basin, Fifty-three percent (53%) of all other green-wings
censused were in the south bay, south of the highway 105 bridge.
Canvasbacks preferred the north bay and Bowerman Basin. Twelve
percent (12%) wintered in the area of Rennie Island, and sites M
and MC, Black brant were usually seen in rafts or flying in the

vicinity of Sand Island and Whitcomb flats areas.

Shorebirds
Most shorebirds were observed at sites with tideflats stilil
exposed at high tide. Preferred sites were dredge disposal

areas (Bowerman basin, Little Moon Island, site A), harbor

islands (Sand Island, Whitcomb flats, Rennie Island), and Ocosta
beach with its high, sandy tideflat. Although this accounts for
only 3% of the shoreline of Grays Harbor, 26% of all shorebirds

were seen there.
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FCO™ YABITS

Shorcbirds

A total of 128 shorebirds of four species were collected
from Grayvs Harbor tideflats between 15 November 1980 and 4 Narch
1081, Specimens were very hard to obtain because wintering popu-

lations were small and widely dispersed on the harbor.

Birds were collected between 1,3 and 2.9 meters (above
M.L.L.W,) to sample a diversity of prey items. Intertidal
invertebrate prey populations are known to vary with elevation (Smith,
Albright, & Rammer 1976, P. Bouthillette, pers. comm.l). Inverte-
brate populations are also known to vary seasonally (Smith,
Albright, & Rammer 1976, R. Albright, pers. comm.z). Since G0%
of the specimens were collected in January 1980, the data are

safely interpreted only as representing winter prey items,

Dunlin
Ninetv-nine dunlin were collected; 46 nrad identifiable

content« in their esonhasi,  For the ugobrle srecimens, 28 were

collected at the mouth of Jobn's River across ire river trom
! Precrnt addrese:s Washineton Dept, of Came, Aberdeen, wi Q800
)

Precert addrees:  Ficheries bLept., Univercity of Wachingtoen,

Seattle, WA,




Markham Island, 16 at Ccosta ("bottle beach"), three ezst ot
=ite MC, and two west ¢f tkhe hurntulips River nouth,

Cumulative data are presented in Table 30. Amiptipod:
(mostly Corophium spp.), comprised 44,57 ¢t the total tood iterns,
Otver major food items were taraids (31.17), ‘nsects, larvae,
and ece cases (0,6%), =nd annelids (f.0%). Fcur teeth =nc twce
benes of a Micretus sp., dissected fror oa ainlin at Ceogts, were
probadbly consumed as srit eince ne meat or halr was found,

Smith and Mudd (197¢) nleo feund arphipods importarnt tc Dunlin
in Grays Harbor. Couch (1266) repcrted amphipods as the most
irrortant foed iter te Dunlin wintering in western ¥Washineton,

Tables 31 =nd 32 prosent 1he iata frerm John's Fiver ~r @
Ceesta serarately, Dunlin at John's River fed on Corophium spp.
and tanaids. Corophium «pr,, insect larvae, and egg casec were the

rrimary feod itema 2t Cecctn,

Western sandpiper

Nineteen western sandpipers were ccllected; 11 ~rntained
jdentifiable contents. Ten were sheot at Ccoasta,and 1 at site MC,
Frey items are in Table 33. Tre data must be vieweg crorefvully
since cne bird contained 127 of 148 prev items collected frem the
entire rroup. COlirfochaetes comprised half the foou items.

falt rarsk seeds represented 20,14, Amphipods, rostly Locammarus

confervicolus, were 12.2% of the tetal, This ¥ind of gu-litative

amalysis is kiased *owarde srmall food items (e.e. aliccchaeters,




Table 30, Food items of dunlin in Grays Harbor, November 1G8(0 -
March 1981,

|

Number of specimens
(esorhagi) = 99

1

Number with identi-
fiable contents = 46
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yumrer
LE esophagi

46 escphagi

Occurrence
in

Total
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occurrence
in 46
esophagi
Percent
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in 116
fonod items
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Phylum Annelida
Class Polychaeta ,
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Family Goniodidae H
unknown coniadids 2 2 4.3 1
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Family Spionidae
Polydora licni 1 1 2.7 .9
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Phylum Nematoda
unknown nematodes

S
S
L
()
-
~J

Phyium Nollusca
Class Pelecypoda
OCrder Filibranchia
Family Myteilidae
unknown mytellids 1 1 7. ¢.9

Phvlum Arthropoda
Clase Crustacea
Order Copepoda
unknown coreprods 1
Order Cumacea
Leucon sp.
Order Tanaidacea
nmknown tannide 1 1 A C.G
Teptochelia dubin ¢ “5 13.0 RIS
Crder Amnhinnda
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Table 31,
Harbor,

January -~ Frebruary 19tl,

Food items of dunlin at John's River tideflat,

)
i}
3
<
)

Numbter of specimens
(esophagi) = 41

Number with identi-
fiable contents = 26

INVERTEBRATE FAUNA

Cccurrence

in

t
ri.mter

tems

B2

neeurrence
foad

Fercent
in

Phviur 2innelidn
Claaer Polychretn
unknecwn nolvchnetes
Subelass Errantia
Family Goniadidnae
imknewn coniadids
Subclass Sedentaria
unknown sedentariates
Familyv Spionidac
Tolvdora ligni

Phvlum Arthropoda
Clasz Crustacea
Order Corepoda
unknown copepods
Orier Cumncea
Leucon so.
Crder Tanaidacea
Leptachelia dubia
Orésr Arphivodn
ramily Camrparidea

Ceropbiur sp,

Eorarrarus co-iferviceolus

Crder Collemhols
unknown collerbela
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Chrex lvnehyetd
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Table 32, Ferod items of dunlin at Ccosta tideflat, Crovs

Harbtor, Januar, - bhurch 1901,

Nt ooer 3t apeocipens Fon) Y :u %) (o8}
Looophaci) = 43 oo s a ¢ &
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tiabie contents = 16 L2 Ty vaT
T = i O S
- p- o TATIR A el vl [SINA RS s
TNVLETERRATE FALIN Sus 2o ress
Frhvium Armelida
Cl~es Folyechnetn
wnknown rolychaetes 1 1 s.L
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Frylum Rollusca
Clnass FPelecypoua
Crder Filibtranchia
Family twvtellidae
mvrown mytellides

e
—

Fvwylum Arthropodn
Clacs Crustacen
Crder Tanaidacea
unknown tannids
Lentcchelia dubia
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Family Gammaridean
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unknown irsect larvae = &
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Table 33,
Necember 10%0 - March 1GR1.

Frod items o7 western candriperc

in Grays Earbor,
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(esonhari) = 19 ¢ .- & 9

: : ; : S g S

Number with identi- ok B s &

fiable contents = 11 o2 R S b

3 q oo e Lomo

3 S g Lo O

S . . g - £ =Y L9

INVERTEERATE FAUNA Sa o= FeLs

Frylum Arreiida
Clags Clircchneta a
unvtnown oliceochaetes 1 74 Q.0

Class Foeolvehaetn
nunknown polychaetes

Fhylum lticllusca
Clase Pelecyroda
unknewn clam
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urknown insects
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seeds) with small food value.

Sanderling

Three of eight sanderling collected a2t Ccosta had
identifiable contents (Table 34). Sanderling
were observed feeding at higher elevations than other shorebirds.
Many were observed feeding in salt marshes even when tideflats
were exposed. Though based on a small sample, the terrestrial
insect and three salt marsh seeds found in esophagi support

feeding observations.

Least sandpivper

The esophagi of the two least sandpipers collected at the
Salicornia salt marsh south of Westport were empty., The gizzard
contents are listed on Table 35. As previously stated, gizzard

analysis can be biased towards hard food items such as terrestrial

insects.

Waterfowl

Sixteen waterfowl of four species were collected on Grays
Harbor between 16 October 1980 and 4 March 1981. They were
extremely hard to obtain because of low wintering numbers and the
avoidance of the south shore, inner harbor. Total waterfowl use
of the south shore, inner harbor was negligible from mid-October
1980 to February 1981. Common observations were 0-10 dabbling

ducks along 6.5 kms of shoreline in the initial study area
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Table 3, Food items of sanderling at QOcceta tideflat, Grays

Harbor, January - February 19€1.

Number of specimens
(esophari) = 8

@© o ot
. . . o & £ W
Number with identi- é g **g
fiable contents = 3 [URo% Lo
19 ] ~ w O
= v A2 U
. ) IS + E 0
INVERTEEBERATE FAUNA (SN c =
Q i = ZM
Prylum Annelida
Class Oligachaeta
unknown oligochaetes 2 13
Phylum Arthrovoda
unknown insect*s 1 1
FI.ORA
seeds
nrknown seeds 1 3
Zostera marina 1 1
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Table 35, Food iteme of least enndpipers at Westport salt
marsh, Gravs Harbor, Auaerust 1080,
Numrer of svecimens
(eivzards) = 2 o g ‘;{JJ
sq;j S.: Ky
Numrbter with idenii- ORI £ N
fiable contents = D7 LooN oEE
U ks, [ SN
T AT T A tine O O =
INVERTERRATE FAi'N S5 N
Prylum Arthropoda
unknown terrestrial insect adults 1 3

Class Crustacen
Crder Amphipoda
Family Gammaride=z

unknown carmarids

[
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(Newskah Creek to Stafford Creek). In January 1981, the sampling
area was expanded to include the north and south bays of the
harbor,

A1l ducks were shot from shore while feeding at the 2.2 -
2.9 meter elevations. Prey items taken must be considered as a
function of prey available at those elevations. Dabbling ducks
might feed on eelgrass or intertidal invertebrates at low tide

or, they may feed on the seeds of salt marsh plants. Dabbling

ducks were observed feeding in salt marshes from 1 - 4 hours
during high tide, depending on elevation of the salt marsh and
tide height. Almost all other feeding activity observed, occurred

on the mudflats during low tide,

Pintail

Seven pintails were collected at four locations., Two were
shot on 5 November 1980 while feeding on the salt marsh at the
mouth of Campbell Creek. ©On 6 January 1981, 2 were shot, 200
meters northwest of the Grass Creek mouth, while feeding at the
interface between salt marsh and tideflat. Two were collected
on & January 1981 one km esst of the Humptulips River rmouth. They
were also feeding at the salt rarsh-tideflat edge. Cne was shot
at site MC, on 4 March 1981, while dabbling in 30 cm of water.

Ampnipods comprised 62.9% of the prey item: (Corophiur srp.
58,9%) (Table 36). Salt
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Tahle 36, Fnod items of pintails in Grays Harbor, November 1Q&0
March 1981,

Mumber of epecirmens
(esophagi) = 7

Number with identi-
fiable contents = 7

irrence
esophagi
escephagi

1

occurrence
in 26,777

Gece

in

Total
nurber in
Fercent
food items

INVERTEERATE FAUNA

7

7

Phvlum Annelida
Clasg Peolychneta
unknown polychaetes 2 20 #®
Family Ampharetidae
Hobscnia sp. 2 o0 *

Phylum Nemateda
unknown nematode

™
NS
O

&

Phylum Mollusca
Class Felecypoda
Order Eulamellibranchia
Family Myidae
Mya arenania
Family Tellinidae
Macoma sp.
Macoma balthica
Clases Gastroneda
unknown snails

pea
fu]
ON

E-3

~
N
NN
oo
-

H
-
*

Phylum Arthropoda
Class Crustacea
Crder Cumacea

Leucon sp. 2 144 0.8
Crder Tanaidacea
Taraig sp. L
Crder Tceorpoda
Cnorismosphaeroma orcgonensis 3 Lt c.7
Order Amrhiroda
Family Cammariden
nnkrnown gnpmarids
Cornphium sy,
Logarmarus conferviceclus
Ampithoe s©p.
Clase Insccta
unknown insects
nrkrinwn insect 1arvae
urknown nupna casines
Class Arachnida
unknown spiders

TCTAT LA A

N
Load
nNS
(@
.

C
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[
3
Iat
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~2
.
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Table 36 Cor.iinued.

Number of specimens
(esophagi) = 7

[0}] o o [¢V) v.
i . . O & £ ) OB
Number with identi- 5 8 Gl N
fiable contents = 7 t g~ r{& g 5 ﬁo?H
> n (WO ] O 3INT
[&] ] + E 0 4 O (e}
[ 2N [olne o OO
O - D~ [ Ay O A Y4
FLORA
seceds
unknown seeds 6 1,251 4,2
Zostera nolti 5 1,217 4,1
Zostera marina 5 g5 0.3
Carex lyngbyei 6 3,485 11.7
Triglochin maritimum 6 3,988 13.3
vegetation a
Zostera noltii 2 i
10GTAL 33.7

A Total of three leaves and less than 0.1 grams rhigzomes.

Less thar 0,1%.
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marsh seeds wors 20,39 of tot:l. TU¢ 2 pintail collected at Camp-

tel1l Creek were feedine almost exclusively on salt rarsh seeas anad

irceet larvae., The 2 pintall ccllected at Gronss Creek contained mostly
~

Corophium spp. and salt marsh seeds. The 2 rintaile from cast

of the Humptulips River containcd rmestly Carex iyngtyel scede and

Fogammarus confervicelus, Tre pintil at NC war feeding on

Zostern noltii, but alse

& Crripnhiiar vpp, g 9 L.

confervicolus in its esophasus,

Most rintails seen feeding t tide lovels ther *han high
tide (ereatcer than 2.4 meters MUL.LW.) were tooding on mud
covered with 0 - 8 cm or water. Toir tohovicr, supplemented by
prev items found in nintaile cecdiv e tiic sare way, indicatee
intertidal invertebrates were the preferved Toed ftern dirineg this
study. Connelly and Chesemore (1980) also found pintails prefered

invertebrates as a food item during winter in California marshes.

VMallard
Three mallards were collected hetween 1€ Cetoler 1620 and
27 January 1621, Total food items are in Table 37, Arphinods

cormprised &7 A% of the preyv iiers founa i thie snall

0 ;“1‘3.
Cne mallard, gshot on the salt warsh it Carpbell Creek, contained
cne unknown ceed,  Another rallard, collected at site NC, wae

feedins or Zostera noltii nd Cerorhiur srn. A mallard s.not one

¥rm east of the Humntulips River  contained 111 other yrex

iters, ireludineg the 106 Loramparus confervicolus,




Table 3?7, Food items of mallards in Grays Harbor, October 1980 -
January 1981,

Number of specimens
(esophagi) = 3

Number with identi-
fiable contents = 3

Occurrence
in

3 esophagi
Total
number in
3 esophagi
Percent
occurrence
in 121
food items

INVERTEBRATE FAUNA

Phylum Arthropoda
Class Crustacea
Order Tanaidacea
Tanais sp. 1 1 0.8
Order Isopoda
Gnorismosphaeroma oregonensis 1 1 0.8
Crder Amphipoda
Family Gammaridea

Corophium sp. 1 6 5
Eogammarus confervicolus 1 106 7,6

TOTAL 94.2

FLORA

seeds
unknown seeds 2 6 5.
Zostera noltii 1 1 0.

Vegetation q
Zostera noltii 1 )

TOTAL 5,8

7 Rnizomes - less than 0.5 grams.

131




boallards were conimonly oUsc. ved standing on the tideflat

while feeding. 1t is possible that intertidal invertebrates

were the chosen prey of these mallards.

American wigeon
Three wigeon were collected between 16 Cctober 1980 and 15
January 1981, One wigeon, collected at the edge of site MC's

salt marsh, was feeding on Zostera n2ltii leaves and rhizomes and

FRegammarus confervicolus. Two wigecn, shot at the mouth of John's

River east of Markham Island, were feeding on Zostera spp. in
about 60 cr of water. One contained Z. noltii (85% of volume)
and Z. marina (157 of volume}. The other had only Z. noltii.
Yocom and Keller (1961) reported high use of Zostera sp. by
American wigeons in Humbnldt Fay, California. Smith and MNudd
(1976) also reported wigeons feeding on eelgrass in Grays Harbor.
During this study, most wigeon were seen feeding in eel-
grass beds in 60 - 90 cm of water. However, many were observed
feeding directly on the mud. t is possible that intertidal
invertebrates are more important to wigeon than this small

sample indicates.

American green-winged teal

Three green-wings were collected at John's Kiver mouth. All




Table 38. Food items of American wigeon in Grays Harbor,

October 1980 -~ January 1981.

Number of specimens
(esophagi) = 3

Number with identi-
fiable contents = 3

INVERTEBRATE FAUNA

Cccurrence

in

3 esophagi

3 escphagi

Total
number in

Phylum Arthropoda
Class Crustacea
Order Amphipoda
Family Garraridea
Ecgammarus confervicolous

FLORA

seeds
unknown seeds
Zostera noltii

vegetation
Zostera noltii
Zostera marina

[y

=\

One seed pod.-
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RO

soophast wers empry. THe sresn-winges

observed on tnie otady ted
intertidally cver drep wianter (20 - 100 cmy, 7 tho wiilrp'e oee®
avd while standine on the mud.,  They ilec curpleronten thelir

diets with salt marsh ceeds during hich tides.

134




PART V

MAMMALS

135




r--''--—---------—---——-—-——_—-—-———-—-—-——-———1

METHODS AND NMATERIALS
POPULATION SAMPLING OF MAMMALS

Small Mammals

Small mammals were trapped during spring (May 15 - June 29),
surmer (July 21 - August 13), fall (October 1 -~ November 7), and
winter (February 2 - February 28). Transects were placed on 11

sites (one per site) within each sampling period representing

four different cover types.

Transects were approximately 100 meters long with a trappring
station every 10 meters. Three Sherman live traps were placed in
marmal runways, or in small mammal micrchabitat within two meters
of each trapping station. All traps were baited with a mixture
of peanut butter, oatmeal and molasses (Gentry et al. 19€6).

Each tran was baited at the beginning of a three night trapping
seqguence and only rebaited if a capture was made. Trars were
set on the first day of each trapping secuence and checked every
morning for three consecutive days.

When an animal was captured, the srecies, s=ex, =ie, location

(site and station), date, time, sexunl activity, ard cocnrrance

of capture wae recorded, If the ariral kad dieaq with'n *he tray,
it was placed in a nlastic btas nd frozern te te aexnd, acoq, ~od
reved tr srecicec in the lab, bach inaividuol asc earked, eitioen
hy ear vonckine or 123l ¢lip=ing (cfrewe), uren thele {70 et
cactiire,
The Schnabel rethod wae nend ta o ctirade srnlat e STope Onn
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mark-recapture data (Tanner 167%). Analysis of variance amcng

ropul=ation estimates were tested Yty sinefle c¢lassification ancva
#ith eaqual sarrle sizes and by the least significant differerce
tect {3okal and Rohlf ..%9).

An index of diversi.y was designed after VcIntozh (1967).

> o
i=1

number of species.,

The index was: 3

1

S

n nurbter of individuals per 1CC trap nights.

A trap night equals one trap set for one night. Therefore, 100

tran nights equals one trap set for 10C nights, or 1C0 traps set
for one night, or any combination in between. Trap night success
was substituted for number of individuals per species to standardize

units of effort hetween sarpling dates and sites.

Fig Gamg
Ceer
Deer were camnled by spotlighting beth along the river andg
sloughs by boat, along roads by car, and on foot. A deer drive
was conducted with the helr of students fror Cravs Harbter Com-
munity College. Circular pellet group transects were alsc sur-
veved during this project. Interviews with hunters were conducted

to deterrine hunter success.
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Bear

Black btear scent stations were establiched in several loca-
tions on the study area (Fig.1l4)., Scent stations consisted of a
circle 1.8 m in diameter cleared of all vegetation (Lindzey, Thomp-
son, and Hodges 1977), Anise and Caromon's Long Distant lure were
used to lure tears into the cleared circle where tracks would be

left and identification would be possible,
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JUNCNITON
CITY

AN
D

WOPOLTIS

Figure 14, Locntion oi bear und furbearer wccen? ¢+ +icnsg (0) near

Junetion City, Woechineton, during 1GHEC-H],
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Aquatic ana Terrestrial Furbearers

Mine scent stations were built througheoutl the siudy area
(Fig.1l4)., These stations were made by tirst clearing all debrig
and vegetation from an area 1.8 m in diameter (Lindzey, Thompson,
and Hodges 1977). They surgest sifting sand and soil
throush a 1" screen to nroduce a better substrate for track
identification. This procedure was not used because mcst soil
found in *the study area was either sandy or moist and held tracks
well without the addition of sifted soil. Second, a sm=z2ll tag of
scent was suspended fror a lirb approximately four feet above
the center of the circle. Two types of scent were used; first
a mixture of ground sardines and vegetable oil (Jim Tator, pers,
communicatioﬁﬁ and second, Carmon's Long Distance Lure cunplied
by the United States Fish and Wildlife Service.

Each scent station was checked for tracks every rther .av
as weather permitted. Only the prescence or absence ot track. was
noted as it was not possible to estimate popul: tions with this
techricue, NFamral tracke st each station were identil{icd *o
srecier when rossible. After all tracks were counlea, tre
within *re ctation was raved =mooth,

ATl srent stations were vlaced i~ areas with frree eniderts

in rind; preximity te terrectrial (arbearcer hobitol, o000

o

rut removed from puhlic view and in an area with 1itE)e averveng

Washiroten Dert, ¢! Gane, bphrata, Wa, 04§23
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veretative cover, 1f scent stations were rlaced under vegetative
canonies, »ain dripping frer tnile cover would have made track
identifications impossible.

Scat samples were collected throughout tre study. Scats were
placed in plastic bars in the fielc, transcvorted back to the labor-

atory where thev were analyuved., Firet, ecat samples were rartially

dissolved using "scat colution"(Bard and ¥enny, 1974). Scat
snlution contaired; 10 narts 957 ethyl alcohol, 3 parts water,
and 1 part carboxymethylcellulose (0.4% sclution). One part scat
and seven parts solutien were combined and vigorously agitated.
After approximately 24 hours, scats were placed in
precervative (107 formalin sclutions), and the presence of focd
items were recorded,

By law, at the end of each tranpiny yvear, trappers in the

state of ¥Washinecton are reoulred to cubtmit 2 "trarper rovort",

Individual trappers state the nmirter of furbearers traveed by
species, and the county in which they vere trapped for the
previous vear, Such information was useful in detlermining general
trends and the importsance of the zaren to firhearers,

Tn addition 1o the "tranvers reonort" ) 5 anccoticonnalre woe
sent to 25 trappers residings in Oraye Harvtor ard Facific countices,
Toven nuectinrg were acked srout t oo 107680 ang 1900=91 traprine
soaeome (Arrvendix PY, AU traprevs weo recortec droneir o cither
dnrine the preoaent cenmec-, or during past seasons wiivin *he

asludy =~en, were contacted.
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Spotlight sampling was conducted both for deer and terres-
trial furbearers., Spotlighting for aouatic furkearers has been
tried without success (Woced, vers. communicativnl). In conjuncticn
with spotlightine for terrestrial furbearers, a rrednicr call
(rabbit distress call) was uced to draw the anirals within the
range of the spotlight.

A twelve volt car battery was tied to 2 pack and n srotlient
eauivped with a red lens attached to the bhattery. Aprproximately
30 minutes after dusk, a series of predator calls were cnitted.
Then once every five minutes for 20 minutes the area arcund the
observer was scanned with the light. If nothing was scighled,
the observer moved aprroximately 400 meters and ctarted agnin,

Necroncys were conducted on five =r.cies; ‘Yreaver, nuskrat,
river otter, eastern cottontail, nnd Townierna ~'e,  Trdividusis
woere either trarred cr foord dead orn o the otedy crea,

Ground surveys (systematic searches for sign as well as
visual observation of animals) were conducted on all major
sloughs and streams. During all times on the study area,

incidental observations of all animals were recorded.

Repgver and vatri were Prarved g+ 0 ve qiifo v b e s cad

Aachineton Dept, rf Gome, Clyrpia, va,
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paste made ¢f ground beaver caster glands and oil from the oil sac
of male beavers) were set on slides and runs. Trapping was
regtricted te tides belcw 3 m. to avoid drewning animals,

Traps were checked every morning at dawn to reduce the
liklihood that trapped individuals would catch ccld or suflfer
from hypothermia. Unon capturing a beaver or nutria, general
condition of the animal pelt condition and size, weight, sex vere
recorded,

Self piercing, 9/16" ear tags
numbered and stamped Washington Department of Game property,
were placed in one ear of the animal. This was made easier hy
nlacine the animal (beaver and nutria) in a burlap bag, then
placing one knee on each side of the animals head. A small hole
was cut in the tag so that an ear could be drawn out of the bae
and t=gred. This method has proved effective and efficient
cansing 1ittle trauma to the aniral (Lund, pers. comnunication1L
A "capture stick" was used to hold raccoons while the tar was put
inte place,

Sex of beaver and nutria was determined by the
presence or absence of os baculum (Osborn 1955). All other terres-

trial furbearers were sexed by observation of external morphology.

1

Washington Dept. of Game, Aberdecn, Vin., Q852C,
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RESULTS AND DISCUSSICN

Small Mamnals

Population estimates were made for deer ricc (Table 39).
Population estimates were not made fcr other small manmal species
because of small sample sizes (Figures 15,16,17). Only three cf
the 11 study sites (3, 4, and 6) had sufficient datz te cstimate
porulations for all four seasons. Four sites (7, &, M, and NC)
lacked one season's estimate, one site (1) lacked two season's
estimates, three sites did not have sufficient data for any
population estirates (Table 39). There were nc deer rice cap-
tured on site 9 durineg this study. Analysis of variance of the
ropulation estimates for deer mice was conducted. No significant
(P=0.05) differences were found among estimates for seasons or
areas.

Vagrant shrew was the only species found on all 11 study sites
(Table 2). Masked shrew occurred second most frequently (10 sitcs),
followed by deer mice and Trowbridge shrew (9 sites). Six species
were present on one site only. They weres Cregon vole, measow
jumping mouse, long-tailed weasel, northern flying squirrel,
Douglas squirrel and black rat (Table 4C)., tHabitats rresent on

proposed fill sites 16, 17, and 17 is marginal for these species,

Firht different apecier wore found o o e o with tThe fowe s
ranber of srociee (0) Foine Toorat o it Y- T 0 e BT (Tabie
40 Freakdewrn bty vencen indicate 173 di “feren? cyecies worve tyaygad

. ] ] ! }
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Table 39, Porulation estimates of deer mice /ha, determined by the
Schnabel method with rark-recapture data, during four
sampling periods on 11 study sites located within the

Grays Harbor study area,

Sites

Season 1 2 3 L B 6 7 IS Q | MC
Spring 1058 X Q7 210 X 133 80 25 X - -
Sumrmer X X 40 110 X 66 X X X 220 23 )
Fall X X 142 165 X 150 100 40 X 230 e f
Winter 50 X 141 188 X 320 2E0 LCO X 123 164

!
X = sample size was too small for population ecstimate.

insufficient data for pormulation estimate.
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in spring; 11 trapped in summer; six trapped in fall and seven
trapped in winter. This information corresponds to 203 indivi-
duals captured during the spring sample period, 153 captures

during summer, 147 captures during fall and 160 captures during

winter.

Most of this area supports a high diversity of small mammals
relative to isolated freshwater marshes (Table 41) (Feldhamer
1977). Cf the 20 species of small mammals that occur in this area
according to Ingles (1965), 16 are found on these study sites.

The black rat is not supposed to occur here. The diversity of
habitat types required By these animals is further evidence of the
complex structure of cover types present on these proposed fill
areas,

Because small mammals are important components of the diets
of mammalian and avian predators, this diversity probably accounts
for (at least in part) the presence of fox, coyote, bobcat, and
other predators on these study sites. Small mammals are an
important part of the diet of coyote, fox, bobcat, red-tailed
hawk and many other predatory animals (Caras 1967, Fairley 1965,
Cowan and Guiguet 1978, Gabrielson and Jewett 1970).

Small mammals also play a role in nutrient recycling and soil
stabilization. In wetlands, small mammal below ground activity
will be limited to those areas above the water table or in

vegetation.
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Takle 41, Diversity values of small mammal communities, Grays Hartor,
washingeton,
Study Sites

Zeason

Spring 15,6 R”,9 10.1 22,5 10.3 31.1 15,8 7.3 2.2 0 5.1
Surrer 8.6 2.4 13,9 14,8 7.4 14,8 2.0 2.4 3.5 11.0 16.5
Fall S. .7 17.0 12.4 6.1 8.3 7.1 7.0 2.2 34,0 20.2
Winter 17.1 3,6 22.C 19.4 L.6 11.1 1€.3 12.2 3.0 13.0 11.4
Average 12,7 5.2 15.8 17.3 7.1 16.3 10.8 7.7 2.7 14,5 13.3
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Aquatic and Terrestrial Furbearers

Deer tracks were observed on seven scent stations (Table 42},
Two stations (Weyerhaeuser log yard and Redi-M.x cement plant)
showed no sign of deer use, probably due to the industrial use
of these areas. A youth detention center was constructed on the
site of the Redi-Mix scent station shortly after the station was
developed. This station was not used after August 1980. Deer
were the most abundant big game species on the study area. Their
presence were recorded almost daily on most scent stations.

Rain, vandals, trailbikes, and free roaming domestic dogs,
greatly reduced the effectiveness of scent stations. Station 1
was abandoned after being repeatedly destroyed by vandals.
Domestic dogs used station 1, Junction City, and Redi-Mix
repeatedly, masking other tracks. Rain alsc reduced the effective-
ness of scent stations by making prints unidentifiable. In addi-

tion to the above problems, the high cost to maintain scent sta-

tions made their operation, over a prolonged period, infeasible.
Scats of terrestrial furbearers were collected and broken

down into identifiable components (Table 43). Standing water

and heavy rain limited the time scats were available for collection,

Aquatic furbearer scats were not collected, although many beaver,

muskrat, nutria and to a lesser degree, river otter scats were

observed. Limited time and resources did not allow an extensive

food habit study on terrestrial or aquatic furbearers.
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Table 43, Items found in scats of btobecats and dogs (domestic, fox,
coyote) collected on the Junction City study area during

surmrer and fall, 1980, Grays Harbor Ccunty, Washington.

Bobcat Canids

Bones
Mammal X
Rird

Hair
Grass

Fir and spruce needles

KX X X
b T o T -

pebbles

Miscellaneocus Twist tie1

1 Metal wire covered with rarper,
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Necropsies performed on a beaver, muskrat, river otter and
Townsend's vole indicated each animal was healthy before death.
A necropsy on an eastern cotton-tail rabbit indicated it died
from a lung worm infestation., In addition, it suffered from
pneumonia and several lesions located on the internal surface of

the abdominal walls. A lung worm sample was sent to a parasitol-

ogist for identification; however, no answer has yet been received,

A heavy parasite infestation could be an indication eastern
cotton-tails have too high a population; while beaver, muskrats,
river otter, and Townsend's vole have not reached a high in
their population cycles.

Spotlighting for aguatic and terrestrial furbearers proved
to be of little use. One muskrat, one beaver, and no terrestrial
furbearers were seen during 41 hours of spotlight surveying.
Shining over muskrat and beaver habitat caused beavers to dive.
Limited visibility was believed to be the major factor causing
low success for terrestrial furbearers. Coyotes and foxes were
heard during the spotlight surveys but none were seen.

Terrestrial furbearers, primarily fox, raccoons, and coyote,
frequently utilized the study site foraging for food. Many
observations of fox and raccoon sign were made along railroads,
roads, sloughs, and trails; coyote tracks were seen less fre-
quently. The amount of sign observed suggests a moderate popu-

lation of both coyotes and raccoons, and a high population of fox.
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Only 3 fox were trapped during the 1980-81 season in Grays Harbor
County; one was taken from this area,

During a (USFWS) waterfowl census flight, all major marshes
were located. Later, ground surveys were conducted to determine
level of mammal activity. Table 44 presents beaver structures
found during surveys conducted in the area. Due to the dense
vegetation, many lodges, dams, and dens npay. not have been found
during ground surveys. It is common practice to use the number
of active lodges multiplyed by the theoretical number of beaver
per lodge (usually 5.1) to obtain a population estimate. However,
Mike Thornleyl, (pers. comm,), has found this technique invalid
for estimating western Washington beaver populations. Primarily
because most western Washington beaver prefer bank dens to lodges.
Dens are difficult to locate and therefore difficult to count
accurately.

Track surveys were conducted on three major sloughs zround
Junction City, Wa. (Table 45)., Data indicate that smaller sloughs
such as site 4 an? No Name, were used more extensively than the
larger ones such as 5 (Elliott) (Table 45). Small sloughs are
utilized by furbearers as feeding areas (river otter, raccoon, ccy-
ote, etc.) and travel lanes (river otter, beaver, and muskrat).
Thev also supply water to the freshwater marshes which suryperted

ponulations of teaver, rmuskrat, and nutria.

1 Mike Thornley, Washington Dept. of Game, Olympia, WA,




Table 44, Number of beaver dams, dens, and lodges found cn four

marsh systems located on the Junction City study area,

Grays Harbor County, Washington.

Marsh locations by site

Aberdeen 1 2 3

Sites Juncticn ? 505F 9 Sloughs
Lodges

Active 2 2 4 2 1

Non-active 3 4
Dens

Active 1 2 1 &

Non-active 4 6
Dams

Maior 2 1 2 2 1

5 4

Minor 8 g g

1 East of logging road running north/south through study site 9.
2 West of logging road running north/sough through study site 9.

3 All sloughs located in proposed dredge spoils disposal site 17.
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Table 45,Number of tracks of each species observed during track
surveys conducted on 3 sloughs in the Junction City study area,
Grays Harter County, Washington.

Slough
Species No Name Elliott Site 4
Deer 3 4 1
Beaver 9 2 L
Muskrat 2 8 1
River otter 3 1 1
Raccoon 3 . L 1
Crossum 1 2
Coyote 1 1
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Beaver and nutria were live trapped between October 29, 1980
and December 4, 1980 (Table 46). Success was relatively high for
the first two weeks, then declined drastically. The decline was
attributed to the start of the general trapping season on November
22, 1980. No beaver or nutria were captured after this date.

The large size of a Bailey 1live trap (1 X 1.3 m) was a great
disadvantage when competing with leg hold and "conibear” (killer)
type traps. Trappers can trap in more productive areas by using
leghold traps, (eg. dams, dens, lodges, deep wats ') then we could
with Bailey traps. Bailey traps require 15-25 cm of water
restraining their use to wide points in travel lanes. Much of the
area trapped was influenced by tidal action.

No muskrats were live trapped during this project because
tags for muskrats did not arrive in time. However, one female
was captured in a Bailey beaver trap. She apparently attempted
to escape, became entangled, and drowned. The presence of feeding
beds, tracks, and other sign indicate that site 17 is extremely
important to muskrat.

Two adult, male raccoons were marked and released on No Name
slough November 4th and 6th, 1980 (Table 44 ), No tagged beaver,
nutria, or raccoons were trapped during the general trapping

season.
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Table 46, Site and times beaver, nutria, and raccoon were

live tranrped, marked, or released on the propnsed dredge

spoils disposal site 17, Junction City, Grays Harbtor

County, Washington.

Study

Date Site Tag Number Species Age

10/30 9 692 Reaver Adult
10/31 5 Muskrat Adult
11/4 9 697 Nutria Adult
11/4 696 Raccoon & Adult
11/5 9 694 Nutria Adult
11/6 693 Raccoon 2 Adult

11/19 5 700 Beaver Juvenile

@ Transplanted to fill site 18 released at No Name

slough,




Eighty-three questionnaires were mailed to resident trappers
of Pacific and Grays Harbor counties (Table 47, Appendix B),.

Four of seven trappers active during the 19860-81 season trapped on
the study area. Table 48 shows the number and species trapped in
the study area during the 1G80-81 general trapping season,

County trapping information was obtained for 1980-&1. Approxi-
mately 41.4 ac. of proposed dredge spoils disposal site 17 are
fresh water marsh. These marshes supplied 1.9% of the beaver,
3.8% of the muskrat, 1% of the river otter, and 50% of the nutria
trapped in Grays Harbor county during the 1980-81 season. Grays
Harbor county has led the state in total beaver trapped per
county 11 of 17 years it has been legal to trap beaver.

Limited access to the fresh water marsh systems reduce the
number of trappers using the area. The network of sloughs which
lead to the Chehalis River provide pathways for dispersal of
aquatic furbearers into other regions of the river system. Use,
by trappers, increases farther to the east where road systems
increase the accessability to furbearer habitat. The high fur-
bearer numbers found on the proposed fill site directly effects
the trapping success of these locations. Both aquatic and ter-
restrial furbearers produce offspring which immigrate into areas
with less competition, re-establishing populations in heavily
trapped areas. The reduction of highly productive furbearer areas,

such as this, would decrease furbearer populations in adjacent

areas,
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Table 47, Results of trarper auestionnaires majiled teo £3

licensed trappers in Gravs Harbor and Pacific Counties,

Washington in spring, 19&1.

Numerical

Percent:fe

Total sent

Total returned
Ncn-trappers (1980-81)
Active trappers (1980-81)}

Active trapners (1980-81)
within Junction City study area

83
L7
Lo

90}
‘N
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Table 48, Value of and species of furbearers trapped by four
trappers on Junction City study area, Grays Harbor County,
Washington in 1980-81 season.

Total® Number trapped County Total Percent

Value (1980-81 (1980-81) of total

Beaver 607.89 23 1,199 1.9
Muskrat 269.78 L7 1,237 3.8
Nutria 267.33 21 L2 50.0
Fox 61.45 1 3 33.3
River otter 36.52 1 113 1.0
Bobecat 73.68 1 68 1.5
TOTAL 1316.65

2 Estimated value (in dollars) of furs on market during 1980-81,
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Both fur trappers who trap in the study area and those who
do not, agree this area supports high numbers of furbearers. The
fact that Grays Harbor county is a leader in total number of
beaver trapped yearly indicates the suitability of the county's
habitat for beaver production. Aquatic furbearer productivity
is felt to be greater within the study area than comparable habi-
tat found in other parts of the county. With the added benefit
of easy dispersal into new areas, the marsh and shrub swamp
systems on these sites appear to be extremely productive habitat

and should be me2intained.
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Table 49, Resultc of spotlicht surveys for black-tailed deer on
or near proposcd disposal sites 16, 17, 18, Grays Harbor,

Weskineten,

a b Numter Cistance
Dnte Voede Leeation of traveled
cecr ceen {(¥r)

Ve Car JC 2 7.t
£ /L /20 Car J 0 o’
7/24 /R0 Beat C+NS 1 3.2
1/7/21 Roat C+NS 0 3.7
1/8/81 Boat C+MS s 3.7
2/3/81 Foot Jc 3 3.7
L/13/921 Car OH O €k
L /14 /] Car CH ¢ boi
L/17/%1 Car CH ¢ Al
L/21/%1 Car OH C £k

Tade of tyarepertotioec ens during ourvers,

© GC = Junctior Cidv =ite;  (#1°S = Chebnlis Fiver oro ey Ok

Sleuskr; O = Cla Yirhway vetweer Abverdeen aro ey oore wreg

ccutr of Centr:] Tory,
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Chehalis indicate that at least one sow and cub were observed

swimming the river and entering the study area. One bear

has been shot in this area during each of the two previous years.
The intensity of activity observed indicate that the bears

spent several days (eg. 14-28 days) in this area feeding on cat-

tail roots, elder berries, and huckleberries. These particular

plant species are utilized extensively by bears and, are abundant

on the proposed fill sites.




PART VI

CONCLUSIONS AND RECOMMENDATIONS
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CONCLUSIONS AND RECOMMENDATIONS

~Junction City

Proposed dredged material disposal sites 16, 17, and 18 show
a high diversity of vertebrate species. Waterfowl and marsh
birds utilize this area for breeding, while waterfowl also winter
on these wetlands.

Furbearers are found in all habitats within those proposed
disposal areas. While marshes within the disposal sites support
high populations of muskrat (425 muskrat/kmz) and beaver (66 beaver/
kmz). Although population estimates on other furbearers were not
possible, otter were common and fox, bobcat and bear all utilized
these sites. Songbirds and small mammals were also found in
abundance., These animals act as a food base for many of the preda-
tory mammals as well as the birds of prey observed in this area.

At least 90 species of birds, 22 species directly associated
with wetlands, were found on proposed disposal sites 16, 17 and 18.
These sites support 23 songbirds per ha (9.3 per acre) during
breeding season, and 20 songbirds per ha (8.1 per acre) on a year
round basis. Four species of waterfowl nest in marshes and sloughs
on these sites. Marsh on these sites had 800 waterfowl days per,
month of use during winter. Four species of herons nest or hunt
within these disposal sites. Nine species of raptors were seen on
two square kms (0.8 square miles). Disposal sites 16, 17 and 18

are classified as wetlands and critical to wildlife (ACOE 1975).

e et e e ——




Hunting for pigeons, ducks, grouse, bear, and deer occurs
on these sites. Many of these hunters are teenagers with no
transportation to travel to more remote areas. Trapping is
probably the most widespread consumptive activity on these sites,

Because of the difficulty of appraising the value of wetlands
(Smith 1978) and of placing economic values on aesthatics, noncon-
sumptive use, and limited consumptive use, it would not be easy
to place a dollar value on these lands. However, the importance
of our coastal and inland wetlands has been recognized on the
national level. Executive Order 11990 issued by President Carter
on 24 May 1977 called for the preservation of wetlands on all
federal lands when any alternative for development was present,
Additionally, the president stated, "The nations coastal and
inland wetlands are vital natural resources of critical importance
to the people of this country.” Wetlands supply natural diversity,
flood control, and bank stabilization, at no cost to the public.

The wetlands in these sites probably fulfill these functions.
In addition because of the degree of interspersion and size of
cover types, their ecological value is high. Small marshes with
high interspersion have been shown to have high value (Gueinski
1978).

Therefore, due to man's general inability to predict the
consequences of environment changes, and to look at t:e parts

and not the whole (Bella 1974), we recommend the Junction City
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sites not be used for disposal of dredge materials. Realizing
that this may not be possible, we have identified those areas,
the loss of which would have the least impact on this wetland/
upland system (Figure 18), Filling should be conducted between
September and November when breeding of birds and mammals is
completed, If filling does occur, mitigation and/or compensation
would be required. Several possible mitigation sites have bcen

identified (Figure 19).

Mitigation Sites, Location by Township (T), Range (R) and Section

A. T.17 N.-R.8W, Section 13: approximately 132 ha
agricultural land.

B. T.17 N.-R.8 W, Section 1l4: approximately 12.5 ha
agricultural land.

C. T.17? N.-R.B W, Section 23s approximately 50 ha
gravel operation.

D. T.18 N.-R.11 W, Sections 15, 21, 22: approximately
120 ha diked pasture.

E. T.16 N.-R.11 W, Sections 19, 20, 29, 30: Approximately

130 ha diked pasture, saltmarsh, wooded swamp,

Fach of these areas has advantages and disadvan-
tages. Areas A, B, and C would offer compensation by replacement
of wetlands within the same systems as they would be removed,

Area C, a gravel pit, would be advantageous, in that after gravel
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Figure 15, Areas (hatched) near Junction City, Washington where
disposal of dredge material would have the least significant
impact on wildlife resources.
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extraction is completed, the hole could be used for dredged

material disposal. This in turn would build up the area to an
elevation where it could again support wetland plants and animals.
Using areas A and B for mitigation would remove land from agri-
cultural production.

Area D would provide a large wildlife area adjacent to existing
Department of Game holdings at the mouth of the Humptulips River,
In addition, breaching the dikes would allow marsh plants to
reestablish. However, this area is not in the same drainage as
the designated fill sites.

Acquisition of mitigation site E would protect part of the
Elk River marsh system from development. Disadvantages are:
this area is not in the Chehalis River system, nor is it near any
large Department of Game holdings.

2cquisition and habitat restoration on areas A, B, or C
would result in replacement in kind. Whereas areas D and E
would result in replacement in lieu. Primary habitat on these

latter two areas is salt marsh.

Cosmopolis Reach

The Chehalis River and sloughs proximal to the Cosmopolis
Reach support at least 46 species of waterbirds. Waterfowl use
peaked during winter. River marshes and upper sloughs were pre-~
ferred areas. Western grebes were abundant during winter and

spring, with numbers peaking during high tides. Bald eagles and




waterfowl will not be directly impacted by dredging. Most use
is more than five kms upstream from proposed dredging. Fish-
eating waterbirds, mergansers and gulls commonly used the

Cosmopolis Reach. Numbers were lowest during summer and fall. i

Recommendations

1. Dredge during ebb tides to minimize the amount of time
pollutants and particulates are in the river.

2. Dredge from September to November when bird numbers are
lowest. Turbidity from dredging may adversely affect

birds by reducing their ability to find food.

Salt Marsh Establishment

Fifty-four species of birds were observed using tideflats
or salt marshes along the south shore, inner harbor. Waterfowl
use peaked during fall migration. Most shorebird use was during
spring migration. Bird numbers were dramatically higher west of
the salt marsh establishment site than on the site. Aerial cen-
suses also indicated that winter shorebird and waterfowl use was less

than in other areas. TFood habits studies showed that seeds of salt marsh

plants are highly valuable to dabbling ducks and sandpipers.
Observations of feeding waterfowl showed that salt marshes at
lower elevations are more valuable to waterfowl than similar

marshes at higher elevations. Bald eagles were observed 11 times
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between Newskah Creek and Stafford Creek. Six of the bald
eagles were perched in a snag at site M,

Negative impacts on birds of covering 8-20 ha of tideflat
with dredged material will be low considering the low numbers
observed using the salt marsh establishment site. Similarly,
positive impacts on birds will probably be low. Salt marshes
are important habitat. Since there is less salt marsh than tide-
flat on Grays Harbor, overall value of the estuary to birds

should increase,

Recommendations

1. 1If possible, construct shore edge of salt marsh at lowest

elevation at which Carex lyngbyei and Triglochin maritimum

can tolerate (about 2.1 above MLLW). This would maximize

its value to dabbling ducks.
2. Leave the bald eagle snag, at east edge of site, undisturbed,
3. Construct salt marsh between mid-May and mid-August when

bird use is lowest.

Food Habits

Waterfowl
Wintering pintails and mallards in Grays Harbor depended
heavily on intertidal invertebrates. Amphipods comprised 62.9%

of the food items taken by pintails. Corophium (58.9%) and
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Eogammarus confervicolus (3.3%) were important. Seeds of salt

marsh plants, mostly Triglochin maritimum and Carex lyngbyei,

comprised 33.7% of food items taken. Amphipods comprised 92.%5%

of the fcod items found in three mallards. E. confervicolus

(87.6%) and Corophium spp. (5.0%) were important. Seeds (5.8%)
supplemented amphipods as food items. American wigeon fed
primarily on eelgrass (Zostera spp.). Available literature

(Martin, Z2in, Nelson 1951, Yocum and Keller 1961, and Guiguet

1978) indicate the plants are most important food items of water-
fowl. Connelly and Chessmore (1980) indicmte invertebrates are
more important and that this fact is evident when using esophagi

rather than gizzards as a source of material for analysis.

Shorebirds
Dunlin in Grays Harbor fed mostly on Corophium spp.,

tanaids, Eogammarus confervicolus, insect larvae, and polychaetes.

Corophium spp. occurred in 50% of all esophagi with contents.
Western sandpipers consumed mostly oligochaetes, seeds of salt
marsh plants and amphipods. Three sanderling contained mostly

oligochaetes,
Recommendations

1. Further food habits research, on waterfowl feeding in this

estuary, needs to be done to clarify the importance
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of invertebrates as food items of waterfowl. Collection of
specimens at intermediate tide levels, well away from salt
marshes, would increase our knowledge of the importance of

intertidal invertebrates to waterfowl.

179




LITERATURE CITED

180

P
e, _‘.‘J

POV TN




A
LITERATURLE CITLED
‘
ACOE, 1077, Fleedrlair ia“crraticn - Crehotic, Wionker, —ra
Focuinr rivere sberdern=tocnu™ m=Correpolls, Woohing-
tor, Carps of bEngincers, U.0. Army, Seattle, Wrgh-
] irncton, 39 1.
ACCE, 1074, iachinoton envivormental atlas, T.5. Gov'i,
Printine Cff,, Washirngton, L.C, 115 p.
Americas Creritholericts Unior, 1757, Check-1ict of North
American YWirde, Fort City Press, Inc., Faltimere, !
NMaryland, 601 p.

Randi, 7. and V.2, Kenroow 1074, A Simple Kethed for Soponifi-
¢rtier ard extraction of lorg snd pedium chain

«torl lipids, Clin., Chem. 20:8772,

Rellrose, F.C. 1676, Ducks, ecose znd swans cof RNoerth Smerica, 1
Stackpole Reooks, Harrichare, Fo, <40 0,

Fella, D.,A, 1074, Furdarentals of cemprehensive cnvironrental ]
nlannirg, bkne, Isgues - J. cf Freressicons! Activities :
ASCEL 100(k11):17-36,

Frewer, LW, 1080, The ru“fed grouse i Wegters oo nctor,
1 N
Yrehinogtoer State Dev. Gore, bilol, o000, L6, 107 v,

Fuckltey, Frupceire G. ang Chervl A PeCaffrey, 17, Voo of
dvedeed rateriol delands by o Tornial oo Pirde
wodire s Tipde T New Jerseyv. Vavepet Tird (Vrorvre
vatory, Technicenl repcert D-7v-1,
Carae, R.,A, 1067, Mepth Seorvican oormale, Coplenri-o arin
pA ot Iy Tted St ates ond Covaa, Love T by ey,
I\“ \lvf).'y, [;-\’. e HA
Cormel T T b, e d 7 T, Ohocerorye, 10H0, STIREE R A B
frec nenda g wivterives o penoepet wes b
o T . . . - ' . 3
oo veett e Do Jencnie Vol e, S .
. \ e N - s : . “ 1
Covir, Fich ovd Snne, 0 (L)e? 5=l 0,
9
Croner , A, Ve . Weedtvos g Ty T ey ey T O R BT
R L AP TR I S NP SO : . .
cont o, T L )

181




2 3 3 f
Dillery, P.G. 1965. Post-mortem digestion of stomach cgntents o}
y the Savannah sparrow. Auk. 82(2):281. (cited by

Smith 1976)

Edd P.A. 1966. Geology and ground-water resources of the
v lower Chehalis river valley and ad jacent areas.
Div. of Water Resources, Olympia, Wa. 70 p.

Emlen, J.T. 1971. Population densities of birds derived from
transect counts. Auk. 82:1323-342.

Fairley, J.S. 1965. The food of the fox Vulpes vulpes cc., in
y co. down, Irish Naturalist J. 15(1):2-5.

Feldhamer, G.A. 1977. Factors affecting the ecology of small mam-
rals on Malheur National Wildlife Refuge. Fh.D. Thesis.
Oregon State University, Corvallis, OR. 63 P.

Fitzner, R.E., W.H. Rickard, and D.E. Clark. 1978. Herpetological
survey at the trojan nuclear plant, Oregon. North-
west Science, 52(2):104-107.

Gabrielson, I.N. and S.C. Jewett. 1970. Birds of the Pacific
Northwest. Doven Publ. New York, N.Y. 650 p.

Gatlo, L.W. 1978, Estuarine processes and intertidal habitats
in Grays Harbor, Washington. A demonstration of
remote sensing techniques. U.S. Cold Regions
Research and Engineering Laboratory, Springfield,
Va, CREEL Report 78-18. 79 p,

Gentry, J.B., F.B. Golley, and J.T. McGinnis. 1966. Effect of
weather on captures of small mammals. American
Midland Naturalist 75:526-530.

Giles, R.H., (ed.). 1969. Wildlife management techniques. 3rd
ed. The Wildl, Soc., Washington, D.C. 23 p.

Gueinski, H. 1978. A note on the relation of size to ecological
value of some wetlands. Estuaries 1(3)3151-155.

Guiguet, C.J. 1978. The birds of British Columbia, (6) waterfowl.
Handbook No, 15. British Columbia Provinecial
museum. Victoria. 84 p,

Gullion, G.W. and W.H. Marshall. 1968. Survival of ruffed grouse
in a boreal forest, Paper No. 6173, Sci. J. Serv.,
Minnesota Agr. Exp. Sta., Univ. Minn,, St. Paul.
(cited by Brewer 1980).

Hungerford, K.E. 1953, A ruffed grouse drumming count technique
for northern Idaho conditions. Research notes -
Forest Wildl. Range Exp. Sta., Univ., Idaho., Note
No. 10. (cited by Brewer 1980)

182




Knight, R.L., and A.W. Erickson. 1976. High incidence of snakes
in the diet of nesting red-tailed hawks. Raptor
Research. 10(4):108-111.

Korschgen, L.J. 1971. Procedures for Food-Habits Analysis.
From Wildlife Manage. Tech., Giles JR editor.

Larimer, E.J. 1968. An investigation of possibilities for creating
craltmarsh in the estuaries of the Atlantic and Gulf
coasts. Southeastern Assoc. of Game & Fish Commis-
sioners. Proceedings, 22nd Annual conference:82-88.

Lindzey, F.G., S.K. Thompson and J.I. Hodges. 1977. Scent
station index of black bear abundance. J. Wildl.
Manage. 41(1):151-153.

MacArthur, Robert H. and J.W. MacArthur. 1961. On bird species
diversity. Ecology. #42(3):594-598,

MacArthur, R.H. 1964, Environmental factors affectin§ bird spec.es
diversity. American Naturalist. 98(903):387-397.

Martin, A.C., H.S. 2im, and A.L. Nelson. 1951. American wildlife
and plants - a guide to wildlife food habits.
Dover Publ. Inc. New York. 484 p.

Meyer, P.A. and D.R. Dolphin. 1977. A system for determining
economic loss associated with estuary degradation.
Coastal zone manage. J. 3(4):1385-405.

Murie, O.J. 1974, A field guide to animal tracks. Houghton
Mifflin Co. Boston. 375 p.

Neff, D.J. 1968. The pellet-group count technique for big game
trend, census, and distribution: a review, J.
Wildl. Manage. 32(3)1597-614,

Nelson, W.H., S. Kalinowski, and L. Lynam. 1980. Grays Harbor
and Chehalis River improvements to navigation
environmental studies. U.S. Army Corps of Engineers.
Contract No. DACW67-79-M-1788,

Osborn, D.J. 1955. Techniques of sexing beaver, Castor
canadensis. J. Mamm. 36(1):141-142.

Parnell, J.F., D.M, DuMond, and R.N. Needham. 1978. A comparison
of plant succession and bird utilization on diked
and undiked dredged material islands in North
Carolina estuaries. University of North Carolina
at Wilmington, Dept. of Biol. Technical report D-78-9,

183




Peterson, R.T. 1961. A field guide to western birds. Houghton
Mifflin Company, Boston. 309 p.

Proctor, C.M., J.C. Garcia, D.V, Galvin, T. Joyner, G.B. Lowis, i
L.C. Loehr, and A.M, Massa. 1980. An ecological 1
characterization of the Pacific Northwest coastal
region. 5 vol. U.S. Fish & Wildlife Service,
Biological Services Program. FWS/0BS-79/11
through 79/15. '

Recher, H.,F, 106G, Birds species diversity and hatitat diversity :
in Australia and North America. The American [
Naturalist 103(929):75-R0.

Reynelds, R.T., J.N, Scott, nnd R,A. Nussbaum. 1%8C. A variatle
circular-riot methoed for estimating bird rumbers,
Condor. 2:1300-313,

Robrins, C.S., B. Bruun, and H:S. Zim. 1066. A guide to field
identification: birds of North America. Golden
Fress. New York, N,Y. 340 p.

Rush, I'.H. and L.F. Keith. 1971. Ruffed prouse-vegreitation
relationships in central Alberta. J. wildl. Manage,
35:417-420, (cited by Brewer 1G80)

Schreiber, R.W., 1978, Colonial bird use and rlant succession
on dredred material islands in Florida, Veolume 1:
Sea and wading tird colonies. Seabird Revearch,
Inc., Calif. Technical report D-78-14,

Slater, J.R. 19€63. A key to adult reptiles of Washincton state.
3 - t - N .
Univ, of Puget Sound ccc papers nos. ©2, 24:20G-232.

Stater. J.R. 1964, A key to adult amphibians of Washington

state, Univ. of Puget Sound. occ papers nos.
26,26:235-2L2,

Smail, J, 1070, [Lstuaries and the ecelery of sherebirds, Trans,
M. Ar, Wildl. Conference. 35:25¢-"(4, (cited by
Srith and Mudd 1976)

Smith, T,V, 190, Trotlems/contrels in the wrrraics? of wild-
Tande., The Appraiasal JeP15-275,

Smith, HK, 107F, An intreduction to habitat develeoprment on
dredecd muteriale,  Syntheeis revert, U,0, Arey
Engincor Jdoterwayy Lixe, Stotion, Teors ien)
Report TE-7"-10,

184




e

Smith, J.I.., R. Altright, and A.D. Rarmer. 1976, The effect of
intertidal dredged material dicpcsal on tenthic
invertebrates in Gravs Harbtor, Washington. In
Maintenance dredging and the environment ci Grays
Harbtor. Aprendix E. U.5. Arry Corps of kriineers,
Seattle District. 244 p.

Smith, J.L. and D.N. Mudd. 1676. Impact of dredgine onrn the
avian fauna in Grays Harber. In NMaintenance
dredeing and the environment of Crays Hartor,
Appendix H., U.S. Army Corps of Engineers,
Seattle District. 106 b,

Sckal, R.,R, and F., J. Rohlf. 1960, ZRiometry. W.H., Treeman
and Company Inc., San Francisco. 776 p.

Swanson, G.A.,, and J.C. Bartonek. 1970, Rias ascociated with A
food analysis in gizzards of blue-winged tenl.
J. Wildl. Mgmt. 34(4):739-746, (cited by Smith
and Mudd 1976) i

Swanson, G.A. 1077, Diel focd selection by Arnatinae on . wuaste-
atabilization systerm. J. Wildl, Manage. L1(2):
226-231.

Tanner, J.T. 1978, Guide to the Study of Aniral Pcpulations,
The Univ. of Tenn. Press. 186 p.

Vincent, M.,¥, 1078, Yabitat developrent field investivatiors,
Fennie Island marsh development site, Grays Hartor,
Washinecton, Surrmery repert. U,C.Army Lingineer
Waterwayve bExp. Sta., Environ., Effecte Lakorutor
Teehnical report D-768-11,

r
.

J

Yocor, C.F.,, and M, Keller. 1061, Correlation of fcod hotits
and abundance cf watevrfowl, Hurholdt bay,
Califernia, Cnalif, Fish 2nd Cure. L7(1)eh1-773,

(cited bty Smith and Mudd 1976) ]
1
3
i
185




APPENDICES

186

el B




R i WF

Aprendix A, Cover type descriptions from Nelecon, Kalinowsii and

i

Ivriiam 1950,

42 Broadleaf Forest., As the name lmplies, this designation

s aveisned to areas where breadleaf deciducur species corprise 8C
revcent or more of the canopy. Regenerating cenifers in the sub-
cancery are typical of the broadleaf forest. A diverse eround
cover may he present, PBroadleaf srecices typically occury wetter
sites than do cenifers. Characteristic species of this vegetative

tyre inchude red nlcer (Alnus rubra), willew (Salix srp.) and big

leaf maple (Acer macrophyllum). These are impertant arcas for

wildlife,

L23 Mature Broadleaf. This desigration covers a forest

age clase vreater thar 45 feet in heieht with a well-develoned

subcanopy and eround cover present,

A1 Aquatic TL.and - Forested. drens included in this degie-

nitieon have snrface or standing water durips sape nertion of the
vear nrd are at least partially foresteo, Inhatitants of swarrs
irclude rileated wrodpeckers, wecod ducks, ruffed crouse, bald

carles, black bear (Euarctos armericaruc), and black-tailed deer

(Cdeceoileus hemionus cclumbiznus), Foarecteod aauatic l-nd: nre

cererslly divided accordineg to silinity inte either irtertidal
brackish awarn or frechwater swarp, Only frochwater cwanp is

rresent in the Chehalis River study «rea,
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612 Freshwater Swamp. Freshwater swamps occur in valley

tottoms, aleng river drainages, and in other low-lyines coastal
areas. They usually have some open water, at least seasonally,
relatively dense vegetation, and level terrain. There are two
major types; tree dominated and shrut dominated. Tree drminated
swamps include conriferous, broadleaf, and mixed forest. The

rresence of woody vegetation in swamps is a primary factor

which helps differentiate them from a marsh.

Swamps in which trees, marsh, and open water areas are inter-
spersed provide habitat for a diverse group of wetland dirds,
mammals, and amphibians, as well as terrestrial species. Charac-
teristic species include wood ducks, hooded mergansers, ¢reat
Plue: herons, pileated wcodpeckers, treec swallows, chickadees,

comron flickers, and dewny woodpeckers, Hawks and owle, ceyetes

(Caris latrans), bobeat (Lynx rufus), =2nd river otter (Lutra
canidensig) are examples of predatory birds and mammals which nay
be present, The occurrence of larger carniveres is especially

devrendent on the size of the swarr ana lhe pregcence of suitable

adjacent hebitats,

€121 Shrub Swarp. Shrob derintted areas which ugually rave

csome aren water at least seaccernally are included in this devicirne

tiecn, Hardhack (Spirsea deovglnscii), willows (Saliy sprp.) ro

craharrlcs (Pyrus fuscn) are conpren chrndbs,  Ripde cerr ey 1y foind

ir shrnb swarp habitats are listed in Table 7.
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61244  Mature. This designation includes an nage class with

trees greater than 45 feet in helght. Subennopy ang ground cover

are well-develepred., Scre old grewth (trees over 150 years olc)
may be present.
62 Aquatic Land - Vegetated Nonforested. This desienation

inclndes wetlands which are nonforested tut may be densely vege-
tated (e.g., marshes, bogs, meadows, and intertidal areas). The
Chehalis River study is located upstream from the estuary, where
veretated nonforested acouatic lands are composed entirely of fresh-
water mershes. Like marine nlant communitics, freshwater marshes
are naturally fertile systems., They are used by 2 larse nurber of

wildlife species including beaver (Castor canadensis), muskrat

(Ondatra zibethica), river otter (Lutra canadensis), covote (Canis

latrans), ranrters, waterfewl, sonebirds, crext blue rerons, figh,
benthic invertebrates, and amphibians. Some of thesc species
live alrmest exclusively in marshes, while others are dependent
on marshes to varyving decrees,

Cne of the meat valuable functiong of rmarskes is their

abtility to moderate extreme higha and lows in streamflow,

189




€26 Freshwater Marsh., Low Aareas or depressions which are

not under marine influence and contain standine water for all -r
part of the vear are designated freshwater marsh. Herbacecus
vegetation is dominant. Cormon types include sedees (Carex sp.),

rrasses, rushes (Juncus spp.), cattails (Typha latifolia), reed

canary crass (Phalaris arundinacea), bulrushes (Scirpus spp.),

skunk cabbage (Lvsichitum americanum), and purple cinauefoil

(Potentilla valustris). Pirds which may be found ir freshwater

marshes are listed in Table 7.
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Avvendix B, Trapper Survey and map used durirg Grays Harbor

1
|

niroverent to Navigntion Environmental Studies, 19£0-81,

Please Return To: Stephan Kalinowski

Department of Game
905 E. Heron
Aberdeen, Washington 98520

Have you trapped on the Chehalis River or its sloughs between Aberdeen and Montesano
during 1979-80 or 1980-31 seasons.

1979-80 1980-81

yes no yes no (circle your answer)

How many days did you have traps set in each of the four zones shown on the attached
map. Put a check (V') under the # of days in each zone.

# of days more than
lone O 1-7 8-14 12-21 22-28 28 days

1
2
3
a

How many individuals of each of the following species did you trap in each 20ne.

Species

1 2 3 4

Beaver
Babcat
Coyote
Ermine

Fox

M1 nk

Muskrat
Nutria
Rabbits
Raccoon
River Otter
Spotted Skunk
Stripped Skunk

Did you trap on any of these other Rivers or Creeks?

River .’ Yes 3 No v

Nishkah R.
Hoquiam R,
Elk R.
Newskah R.
Charley Cr.
Johns River
Humptulips R.
Grass Cr.
Chenois Cr.

Please pul a check (V') next to the river or creeks which are better trapping then
zone 2 on the Chehalis River.

Are these creeks better because (1) their easier to trap (2) closer to home, (3) trap
rore animals, (4) trap different species?

Please write the number of the reason that best describes why that creek 1s better,
next to the name of that creek.

How many of each of the following types of traps do you normally set?

trag type/size : # of traps water sets iand sets
onibear # ’

120
220

330
Single spring traps
1
2
3

4
Double spring traps
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Appendix C.

Scientific names of plant species mentioned in the
text of this report.

Polypodiaceae
Polystichum munitum
Pteridium agquilinum
Athyrium filix-femina

Pinaceae
Picea pungens
Picea sitchensis
Tsuga heterophylla
Typhaceae
Typha latifolia
Cyperaceae
Scirpus microcarpus

Carex lynbyei

C. obnuta

Araceae
Lysichitum americanum

Lemnaceae
Lemna minor
Juneaceae

Juncus effususg
Iridaceae

Iris pseudacorus
Salicaceae

Salix hookeriana
Betulaceae

Almus rubra
Polygonaceae

Rumex occidentalis
Grossulariaceae

Ribes divaricatum
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sword fern

bracken fern

lady fern

Colorado blue spruce
Sitka spruce

western hemlock
cat-tail

small-fruited bullrush
Lyngby's sedge

slough sedge

skunk cabbage

lesser duckweed

soft rush

yellow flag

Hooker's willow

red alder

western dock

straggly gooseberry




Appendix C continued.

Saxifragaceae
Tiarella trifoliata
Rosaceae
Spirea douglagii
Potentilla spp.
Potentilla pacifica

Rosa nutkana

Pyrus fusca
Fabaceae

Vicia gigantea
Aceraceae

Acer circinatum
Rhamnaceae

Rhamnus purshiana
Onagraceae

Epjlobium watsonii
Amniaceae

Aeracleum lanatum

Conioselinum pacificum

Berula erecta

Ericaceae
Gaultheria shallon
Vacciniaceae

Vaccinium parvifolium
Labjiatae

Mentha arvensis
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foamflower

hardhack

cinquefoil

Pacific silverweed
ninebark

evergreen blackberry
thimbleberry
salmonberry

Pacific blackberry
Nootka rose

western crabapple

giant vetch

vine maple

cascara

Watson's willow-herd
cow parsnip

Pacific hemlock
berula

salal

red huckleberry

field mint




Appendix C continued.

Scrophulariaceae

Veronica americana
Rubiaceae

Galium aparine
Caprifoliaceae

Sambucus callicarpa

Lonicera involucrata
Compositae

Aster subspicatus

Anaphalis margaritacea
Cirsium arvense
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American brooklime

cleavers

red elderberry
bearberry honeysuckle

Douglas' aster
pearly everlasting
Canadian thistle
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Arpendix D, Scientific names of vertebrate species mentioned in

the text of this report.

Amphibians and Reptiles
Ambystena macrodactylum
Hyla regilla
Phethon dunni
Rana aurora
R. pretiosa
Taricha granulosa
Thamnophis elegans
T. ordinoides
T. sirtalis

Birds
Phalacrocorax auritus

Anas platyrhyncos
. acuta

americana

clypeata
discors
cyanoptera
. carolinensis
ix

gus merganser
Accipiter cooperii
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A. striatus

Circus cyaneus
Buteo jamaicensis
B. swainsoni
Falco peregrinus
F. svarveriug

F. columbarius

long-toed salamander i
Pacific tree frog !
Dunn‘'s salamander

red-legged frog

spotted frog
rough-skinned newt
red-spotted garter snake
northwestern garter snake
common garter snake

double-crested cormorant
mallard

pintail

American wigeon

northern shoveler
blue-winged teal

cinnamon teal

American green-winged teal
wood duck

common merganser
Cooper's hawk
sharp-shinned hawk
marsh hawk
red-tailed hawk
Swainson's hawk
peregrine falcon
kestrel

merlin




Appendix D continued.

Bonasa umbellus
Phasianus colchicus
Ardea herodias

Butorides striatus

Nycticorax nycticorax
Botaurus lentiginosus
Rallus limicola
Porzana carolina
Charadrius vociferous
Numenius phaeopus
Actitis macularia

Tringa melanoleuca

T. flavipes
Calidris minutilla

Capella gallinago
Larus glaucescens

occidentalis

L.

L. argentatus
L. californicus
L.
L.

delawarensis

philadelphia
Sterna caspia
Columba fasciata

Otus asio
Tyto alba
Glaucidium gnoma

Bubo virginianus
Chordeiles minor
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ruffed grouse
ring-necked pheasant
great blue heron
northern green heron
black-crowned night heron
American bittern
Virginia rail

Sora

killdeer

whimbrel

spotted sandpiper
greater yellowlegs
lesser yellowlegs
least sandpiper
western sandpiper
sanderling

dunlin

common snipe
glaucous-winged gull
western gull

herring gull
California gull
ring-billed gull
Bonaparte's gull
caspian tern
band-tailed pigeon
screech owl

barn owl

pygmy owl

great horned owl
common nighthawk




Appendix D continued.

Selagpho., as rufus

Mega ceryle alcyon
Colaptes auratus
Dryocopus pileatus
Dendrocopos villosus

D. pubescens

Empidonax trailii
Hirundo rustica
Petrochelidon pyrrhonota
Tachycineta thallassina
Iridoprocne bjcolor
Stelgidopterys ruficollis
Cyanocitta stelleri
Corvus brachyrhyncos

C. caurinus

Parus atricapillus

P. rufescens
Psaltriparus minimus
Certhia familiaris
Troglodytes troglodytes
Thryomanes bewickii
Telmatocytes palustris
Turdus migratorius
Catharus ustulatus
Regulus satrapa

R. calendula

Bombycilla cedrorum
Sturnus vulgaris

Vireo gilvus
Vermivora celata

Y. ruficapilla

198

rufous hummingbird
belted kingfisher
common flicker
pileated woodpecker
hairy woodpecker

downy woodpecker
willow flycatcher

barn swallow

cliff swallow
violet-green swallow
tree swallow
rough-winged swallow
steller's jay

common Crow
northwestern crow
black-capped chickadee
chestnut-backed chickadee
bushtit

brown creeper

winter wren

Bewick's wren
long-billed marsh wren
robin

Swainson's thrush
golden-crowned kinglet
ruby-crowned kinglet
cedar waxwing

starling

warbling vireo
orange-crowned warbler
Nashville warbler




Aprendix D continued.

‘ Dendroica petechia
| D. coronata
| D. townsendi

D. nigrescens

Geothlypis trichas
i Wilsonia pusilla
! Agelaius phoeniceus
‘ Molothrus ater
' Piranga ludoviciana
Pheuctitus melanocephalus
Carpodacus purpureus
C. mexicanus
Spinus tristis
Passerculus sandwichensis
Junco hyemalis
Zonotrichia leucophrys
Z. atricapilla

Mammals

Marsupialia

Didelphis marsupialis
Soricidae

Sorex bendiri

S. cinereus

S. yagrans

S. trowbridgii
Talpidae

Neurotichus gibbsi
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yellow warbler
yellow-rumped warbler
Townsend's warbler
black-throated gray warbler
common yellowthroat
Wilson's warbler
red-winged blackbird
brrown-headed cowbird
% ,1orTn tanager
is«r¥.headed grosbeak
5.-»cle finch

rguge finch

rmerican goldfinch
Savannah sparrow
dark-eyed junco
white-crowned sparrow
golden-crowned sparrow

Opossum

Bendiri shrew

masked shrew

dusky or vagrant shrew
trowbridge shrew

shrew mole




Appendix D continued.

Leparidae

Sylvilagus bachmani

S. floridenus
Sciuridae

Tamiasciurus douglasi

Glaucomys sabrinus
Castoridae

Caster canadensis
Cricetidae

Peromyscus maniculatus

Clethrionomys gapperi

Microtus oregoni

M. townsendi

Ondatra zibethica
Muridae

Rattus rattus
Zapodidae

Zapus hudsonius

Z. trinotatus
Capromyidae

Myocaster coypus
Canidae

Canis latrans

Vulpes vulpes
Ursidae

Ursus americanus
Procyonidae

Procyon lotor
Mustelidae

Mustela erminea
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brush rabbit
eastern cottontail

Douglas squirrel
northern flying squirrel

beaver

deer mouse

boreal red-back vole
Oregon vole
Townsend's vole
muskrat

black rat

meadow jumping mouse
northwest jumping mouse

nutria

coyote
red fox

American black bear

raccoon

short-tailed weasel




Appendix D continued.

Mustela Prenata long-tailed weasel
M. vison mink
Mephitis mephitis striped skunk 4
Lutra canadensis river otter T
Felidae i
Lynx rufus bobcat
Cervidae i
Odocoileus hemionus black-tailed deer

201




Aprendix E,

Conversion

factors metric to enslish reasure.

Kilemeter

Hectare

Meter

English

5
10

15

feet
feet
feet

mile

2 miles

20

miles
miles
miles

1 acre

5 acres

10
20
40

acres
acres
acres

n

i}

3.3 feet
0.6 miles (statue)

2.4 acres

Metric

1.5 meters

3.0
b.6

1.6 kilometers
3.2
§.0
16.0
32,2

hectare
hectare

4

1

.2 hectare
3 hectares
Vi

hectares
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