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ABSTRACT

"On-ground” inventories of .the flora and fauna of 3 study
sites on the Alaska Penineula National Wildlife Refuge were
carried out between 20 May 1985 and 5 hugust 1987. Dwarf shrub,
wet and grass meadows and 'medium and "low shrub thickets
characterized most of the avian habitat claee coverage on 15 bird
plote.. A total of at least 317 taxa of plante in 59 families
.were recorded and collected during the study.u Peak flowering of
plants in the Dog Salmon (DS) study area occurred during the
fi;gf week of July in 1987. Bi-modal peaks (early and late July)
in flowvering occurred at Lawrence/Graes valleys, 1 week later in
1985 than in 1986. At Brailded Creek (BC), peak flowvering was
also 1 week earlier in 1986 (9 July) than in 1985. Peak arrival
of migratory {mostly passerine) birds occurred after
investigators arrived to the study areas except for LG and
perhape BC in 1986. We speculate that the peak of passerine
arrival to all study areas occurred during the firet 2 weeks of
May in all years. Indexes and estimates of bird abundance on
plots were determined for 10 habitatg. Savannah sparrows

(Passerculus sandwicheneise), Lapland longepurs {Calcarius

lapponicus) and least sandpipers (Calidris minutilla) were the

most abundant nesters in dwarf shrub meadows. In wet and grass

meadows, American tree sparrows (Spizella arborea) and savannahs

were most abundant. 1In medium,and low shrub thickete, a variety

of species occurred, including orepgefcrowned {Vermivora celata),

Wilson's (Wilsonia stille)'ahd jellob warblers {(Dendroica
petechia), golden-crowned (Zonotrichia atricapilla), white-

crowned (Z. leucophrys) and American tree sparrows, and willow

ptarmigan (Lagopus lagopus). Lapland longspurs, tree and white-
crowned sparrows were absent from these habitats where they were
uexpected to be present at LG. Thirteen species of birds were

‘recorded in the cottonwood {Populus balsamifera) deciduoue forest
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during surveys at DS. The most abundant apecles were Wileon B
and orange-~crowned warblers. Observed habitat use of 108 bird

species in 19 avian habitat claeaee s preaented.

Vealdgisdd H Y oL odda
The firat year oftsmall mammal trapping (1985) coincided
i o 5 LE cid Ty
with a crash" in amall . mammal abqndance. Sorex app.,
Clethrionomxg rutilul, Microtua oeconomus, - and Zapus hudsoniua

were the most common apecies captured in their reapective

habitats.' 1986 wae another poor year for anall mammale and only
in 1987, was a recovery apparent from capture indexes over the
R R T 11 D - RS ' vt .Lsni L

Jprevious 2 yeara. Wolverine (Gulo g ); gray wolf (Canie
ugue), red fox (Vulpes vulpea) and grizzly (brown) bear (Ursus

_‘arctos) vere recorded at scent stationa during the period. Moose

(Alcee alces),_caribou (Rangifer tarandus) and grizzly bear were
obgerved from systematic and incidental observations. A second
part to this paper is under preparation and will provide

annotated species accounts of all birds and mammals recorded.

TR o .
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INTRODUCTION

The informetion summarized in this report ie concerned with
the ‘wildlife and’ plant life in 3’ study sites ‘on Aleske Peninsula
National Hildlife Refuge, Alaska (Fig; 1).' Studies were
initiated in 1985 "in response to the need for fundenggtel
ground' data to aid in management decisione which might erise in
relation 'to the development of transportetion corridore proposed
in The Bristol Bey Regional Hanggiment Plan (U. S. Depertnent of
the Interior 1985). Impacte from this potential threet to
‘habitat is in direct conflict with the refuge mandate to conserve
wildlife and habitats in their natural diversity (Aleske National
Interest Lands Conservation Act, Public Law 96-487, 94 Stat.
23771, 1980). |

Specific study objeetives were:

1. Clasgify and describe habitat categories on nesting bird
study plots.

2. Document plant flowering phenology and collect herbarium
specimens.

3. Document bird arrival, occurrence, status, and estimate
densities on plots.

4, Determine the relative abundance of small mammals from
capture indices.

5. Determine indices for occurrence of major mammalian
predators.

6. Note occurrence of large mammals.

Field camps were established in 1985 and again in 1986 near
Braided Creek in the Meshik River drainage, and in lower Lawrence
and Grass valleys in southeast Herendeen Bay. In 1986, a third
area was esteblished'in'the uppef Ugashik drainage on the Dog

Salmon River, and warg revigited in 1987. Time spent in each

________ Ad mbh ombhod lasse mesomd VT obd YV ddiim sl revrmsmmd mor st ol =l
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seasonal pereonnel, logistics, weather and water levels (Dog
Salmon) for accessibility to camp by float plane (Table 1). The
results provided firet time data on ‘the flora and fauna of

e b bbuiadd ilsr . AMUL A Rt

'primarily terreetrial habitats.’ It %e hoped that this repart
L W RS TRt
uilliprovide the kind of" information which will enable cautious
planning and prudent management of Alaska Penineula Refuge and
.__,b,h,..:’

related habitate (off refuge) on the Aldeka‘Penineula.

' The final writing of this report wae“completed after the
:authora departed Alaeka Peninsula/%ecﬁaﬁof1$efdge§”in,Auguet N
‘'1988. Therefore, with an early deadline, a full- time commitment
to the write-up - a iiterature review, thorough presentation of,
and exhaustive analyeis of all data, and preeentation of
comparative data from other studies was not possible., Rather the
pertinent information is presented with a brief discussion where
applicable. A second volume to this report ie under preparation
and will provide annotated species accounts of the birds and

mammals studied or observed.

boontogs . S . R eyt L 1 Ty
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STODY AREAS
R

The“AiBékA'Peninédla adjoins the mainland of Alaska at about
latitude 59° 20°'N; longitude 1582 30'W and extends approximately
500 niles {800 kilometere) southwest as a barrier between the
PacificVOcean end Bristol Bay of the Bering Sea (Fig. 1). The
climate is generally Eubpolar maritime, but 3 climatie zones
occur, ranging frem‘extreme ploar maritime et the base, to
moderate hleutian meritime at the terninue (Selkregq 1976). All
mweather regimes are cheracterized by cool, humid and windy
weather. 'Terreetriel" habitats of the peninsula are many and
diverse ranging from wet tundre'dotted by ponds and marshes in
the coastal lowlands, to alpine tundra of the Aleutian Range.
Most of the plots in the 3 study areas were located in similar
habitate in wet and moist tundra (Appendixes 1-3).

Dog Salmon River

Thé Dog Salmon River study area was located about 95 air
miles (150 kilometers) southwest of King Salmon, and 23 miles (37
kilometaers) southeast of Pilot Peint, in the Ugashik drainage
(Fig. 2). The camp was based out of a guide cabin along the
shore in the upper river. Plots were located in the broad, fliat
and wet basin. Floristically, wet sedge (Carex spp.).,
cottongrass (Eriophorum spp.), and Sphagnum spp. dominated the

lowland tundra. Riparian hebitat was dominated by alder (Alnus
spp.) and willow (Salix spp.). Uplands near the cabin included a

eparse gtand of cottonwood (Populus balsamifera) and alder.

Alpine tundra wasg also vigited during during'the study.
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Braided Creek

The Braided Creek study area was located 160 air miles (260
kilometers) southwest of King Salmon and 22 miles (35 kildmeters)
southeast of Port Helden in the Meshik River drainage. The camp
vas located on an abandoned mining camp airstrip on an upland
rldge (elevation 30 meters), extending ‘north and weétvttom the
- Aleutian Range foothills {({Fig. 3). The ridge divides the upper
lowland basin between Braided Creek to the we:t and Landlocked
‘”Creek to ‘the’ east Blg Butte seéafates the headwaters of ‘these
streams. Habltats in study plots 1ncluded wet sedge meadows in
the lowlande and willow in the uplands. Alpine tundra of the

Aleutian foothills was also investigated.
Lawrence and Grassg Valleye

This coastal site was located in extreme southeastern
Herendeen Bay, 240 alr miles (380 kllometera) southwest of King
Salmon, ‘and 20 miles (30 kilometers) southwest of Port Molier, on
the lower end of Lawrence and adjacent Grass valleys (Fig. 4).
Plots were located in lowland sedge meadows and upland alder-

willow thickets ‘and riparian zones.
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METHODS

Weather

P L
Mo

Data on weather at each camp was recorded twice daily at
ahout 0800 and 2200.' Maximum minimum thermometers were uged to
measgure current .and_ daily extreme temperatures._ Wind velocity
and directinn was measured ,with hand-held portable wind meters.
Cloud cover was visually estimated and precipitation was measured
in a rain gauge. Barometric pressure wag measured using an
altimeter and relative humidity was calculated using wet/dry bulb

readings from a eling psfchremeter.

Selection and Establishment of Study Plots

Study“plots were selected_based on their relative
acceegslbility from each camp and their general represgentation of
the study area.' At each site, plots were measured and the
perimeters were staked and flagged at 50 metar intervals.

At Dog Salmon, six 0.10 sgquare kilometer rectangular (1,000
% 100 meters) plots were staked, 4 on the north side and 2 on the
south side., Additionally, 11 listening stations were
systematically established in the upland cottonwood {(Populus
balgamifera). At Braided Creesk, four 0.20 sguare kilometer

(1,000 x 200 meters).rectangular plots were established, 2 on
each side of the landing strip. Additionally, 18 listening
statione were systematically established along the runway.
Finally, at Herendeen Bay, three 0.10 squarerkilometer (1,000 x
100 meters) plote were established in Lavwrence Valley in 1985
with an additional two plote (0.10 square kilometer; 1,000 x 100
meters) added in Grase Valley in 1986. Locations of the study
plots in each study area are shown in Appendixes 1-3. Maps of

bl 4w LSl smtmdban awmes o PITe m Wdmiw el wmeaws
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Classification and :Description of Vegetation "Sub-classes™ and
Avian Habitat: Classes.on Plots - SRR CIE R SRR

WA s b ey BE - G0 Gyae s alby e e Cadas b kmes O

Vegetation communities,. heretofore, known.as "vegetation
gub~classes"”, within -each study plot. were delineated,: mapped and

described. A modified releve technigue (Mueller-~Dombois and

' Ellenberg 1974) was used to initially describe sub-~classes within

plot boundaries. Geperally, each plot was mapped by broad plant
agsemblages (communfties). A range of meagurements on vertical

structure of ground; middle and overstory plants were noted and

estimates of percent cover of'each plant within the sub-class

were made (see Wilk et al. 1986:appendices). Sub-classes were

“then named based on plant dominance and position or type and land

form,

Once these sub-classes were described, detailed data on
species composition, vertical structure, percent cover and
frequency were obtained using 1 square meter sampling gquadrats
placed randomly within each. This work was generally conducted
after peak-flowering (late July) in the second year for each
study area. To determine a minimum sanpling intensity (minimum
area) for the random guadrats we used nested plots up to an area
of 16 sgquare meters for each community. An area-species curve
was then fitted to a logarithmic or linear curve (whichever hest
fit the line) to estmate the.minimal. area needed to sample
predetermined proportions of the total number of.plants..-
inventoried, from:each sub-class (see Wilk et al. 1986:"!
appendices).. The. mininum area. sampled was then extrapolated:d:..
based on 90 or 95% .of the total of plants found .in:the-16 square
meter nested plot .samples or ‘in the catalog of total :species
identified in each sub-clasgs. This approach resulted in. fewer

geampleg required for communities of epecies evennegs and mora

~sampling in communities of high'species richness, especially if

only a few‘plhhté-of gsome species were present.

e e
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' Cover valuea ware raenrded for. each atratum of vebtlcal
'etructure ln each sub claae. Generally, the ground story ranged.
from 0 - 10 centimeters tall -middle story, 10 - 30 centimeters;

'and overstory >30,cent1metere for open habitata.~ Houever, even

'i}within ‘lowland. subclasses Df sparse ‘bruehy vegetation, ‘the height

'jrange withln each atory waa quite variable. Tbe following cover

classes were’ uaed'.u_;-nl*
* 1 ol-;li':,- (class mid-point = b,5t)-
Lyt : 5* ( 25 ¥ |
II1 = 5 - 25%  (15%)
IV = 257 BO% - .(37.5%)
V.= 50 -_75# iez.S%)
VI = 75 - 100% (87.5%)

#hen calculating mean percentage cover, the mid-point of each
cover clasg was used.

Vegetation sub-classes vere determined and were compared
with Level IV classifications of Viereck et al. (1986) in
Wibbenmeyer et:al. (1982), and avian habitat classes: for Alaska
(Kessel 1979) (Table 2). .Kessel's. scheme was used ‘iniall
'-aubaequent;analyaea..ZArea~b£-each avian_habitatlclaab“was-
determined using .a:dot grid over a scaled map of each plot and
proportione were' calculated. No adjustments of area were made
for slope elevational gradients as plote were primarily in
.. lowland or on gradual slopes. ) _ -

| At DagJSalmon.in the. cottonwood deciduous "foreat",
vegetation within a 5 meter radius of each listening station was

sampled by the releve technique. At Braided Creek, along the
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airstrip, communities were deiineated and mapped osing similar
methods. - ' \ | o

._ _.; L . v T i%‘.i oo PRI ¥ . - L g. .
N R R DR Saeygor . o ) -

PN B ! _". : oo .o :,‘:‘E a

Vet et g na B markmd g
Plant Flowering Phenology and Collection of Herbarium Specimens

) - T teealer
Botanical data were recorded in the form of commanity

species lists {described above),'noting various stages in
phenology. Flowering plants were collected, identified, ‘labeled

. oot bl L i R LT o LPRNE V3
“‘and immediately pressed. " ‘ d

'Bird Arrival, Occurrence, Status, and Density Estimates

Arrival dates of birds were recorded at sites established in
early May. Daily notes werebmaintained and summarized each
evening. ' . L

Birdlstudy Plots were censused once every seven to ten days
during the prenesting, nesting and fledging periods of most
species, aithough not a11 of these periods were covered for each
study area each year. Between 2 and 4 investigators walked the
plots and recorded all observations of birds. In some areas, a
rope was dragged by investigators to potentially enhanée
detection of ground nesting epecies in open habitats. Censuses
were initiated between 0700 and 0800 in most inetances, but when
weather was bad or visibility was. poor, starting times were
later. On days when winds exceeded about 20 miles oerﬂnour"(32
kiloneters per hour), plotgs were not walked, but started the next
day. Weather conditions vere seldom ideal for optimum birding.

: all sightings wera consolidated ‘each week onto a nap.
Confirmed nesting pairs were based on lotating nests; probahle
‘territories wvere based on clostered observations of ‘singing males
of the same eaéeiée where nesting was not confirmed. we used

other behavioral cues’ {e.g., adult with food) as indicators to
S o Laay Lgett (beuauooso . priqgely nadY LFI16gR mvetem 01 mBw
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probable nesting pairs.‘ Density indeaes of species ware T
:‘-determined by’ simple extrapolations of number per area on plots
:.ffor avian habitats of >0.01. km2 in size. T ‘
L The status of each’ species was determined over the summer
ba;ed on cumulative;odservations. On many 0ccasions; day hikes
- and extended trips from camp supplemented our observations on
plots: or established new observations from different habitats and
'geographic locations.-y _ -

- In the cottonwoods at Dog Salmon, the variable cirpular plot
method was used to determine composition and numbers of ‘birds

(Reynolds 1980), based on visual and aural observations of birds

o from iisteninq stations systematically placed within the interior

" fgrﬁ:Composition and Abundance of Small M mMals LR

of the 0.7 square kilometer ‘stand. Usually 2 observers remained
at each of 11 stations for .10 minutes,'recording all '
”vocalizations by species, and estimating distances to each from
the listening station. Estimation of distances wags alded by
marking measured distances out from listening stations with
fflagging every 10 me. These counts were conducted once per week
_ .in the morning, usually between 0800 and 1100. Most bird density
'_,finflection points (see_Reynolds et al. 1980) determined in 1986
were appliedhto 1987 data on the same plots when applicable in
-;order to standardize data and to facilitate comparisons between

Eapears.

R T VIS PO OCE T ST S G

4 L v - JEEE AN -
AT sy W,

\""‘\-nfi' f"',’\ A AT

; Live trapping grids for small mammals vere subjectively

AL TP

“ufagtabliﬁhed in; lowland neadov and upland shrub habitkts Ih’ each -

?iistudy area (Tahle BT?«.Qne smaii foldinq live trap vas baited
nfahsmall ball of

e

.'.

'(vith a mixture of oats and peanut butter

cheese cloth, and indigenous vegetation) and Placed et each

. t
tragp gjggaga?nagithénieachngid . Each trap 8 ation interval

wase 10 metere apart. When trapping occurred, traps were checked
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at least twice daily around 0800 and-2000. Captures were
identified and marked with sequentially numbered ear tags or toe-
cl{pping-for»subsequent tidentification. e . moke

o CE e P« T T O A Cedoowalkh orofe

P

Capture indices reported were calculated by the following

formula:
-
Captures per ' Number of captures
100 trap hours = X 100
Number of X Number of
traps open hours of trape open

*

This formula was an attempt to standardize capture data due to
the inconsistency of scheduling by which mammal trapping was
conducted from camp to camp and becguse of the relatively low

capture rates in all study areas.

Scent Stations

Seventeen scert stations were established along a 3,000
meter transect on top of hoth ridges on the Braided Creek study
area (Fig. 3) to determine the presence of "predators”. ©Each 2
mater diaﬁeter stalion was baited in the center with predator
éurvey discs (U. S. Fish and Wildlife Service, Pocatello Supply
Depot, Idaho). A 380 meter buffer zone was maintained between
camp and the scent statione to minimize encounters with grizzly

(brown) bears (Ursus arctos). In 1985, stationa were run each

week for 3 to 5 consecutive nighte. Latér,‘and in 1986, this
_.period was cut back to. 1 night. Each track inside the 2 meter
diameter circle was identified to speclies- - (Murie 1974).

SRR



13 of 7%

Occurrence of Large Mamnmalg

Random and gystematic observatione of>large mammals were
recorded on a daily basis. On 2 or 3 evenings each week, 1 to 3
obeervere would scan the lowlands with binoculars or spotting
scopes from vantage points covering broad areas adjacent to the

field study camps. These observation periods lasted 0.3-0.5 hr.
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RESULTS, AND. DISCUSSION e

famg ey s e n o o ool
Weather

~ EET

WES v o bt e A it N R U B L IR -3 mte

L_1935 waa cooler than 1986 in Braided Creek (BC), but in
Lawrence/Graac valleya (LG) temperatures ware about the same for
the,}ate spring/early sunmner perlods in bothxgaaraj(tables 5-6).
At Dog Salmon (DS), conditions were significantly milder in 1987
than 1986 (Tab{a f).m 1985 wvas an unuaually late year on the_..
peninaula, but aaar the peninsula s southern terminua (Herendeen
Bay), the influence of Bristol Bay moderated these conditions.
This was not the case in the northern peninsula where continental
climatic conditions often prevall (Selkregg 1976).

Mean daily precipitation varied widely among areas and
rbetween yeare. Rainfall at BC in June 1986 averaged three times
higher than inﬁqune;of 1985 producing flooding throughout the
atudy area. déimilarly, Joly precipitation at DS was three times
higher in 1986 than in 1987. However, maskad in these data were
flooding conditions during late June-early July 1987. LG also
averaged three times more rainfall in July 1985 than in July
1986.

i

_‘Avian Habitat Classes, Vegetation and Study Plota'

Beasts o (80) TEY et e ey e ne e
. Dwarf lhrub meadows occupied the . largeat proportion of
habitat on, avian study plota (Table 7).,.Nioatyutargadpercent of
,the“DSJplotc and_almoat half of the BC plots were in dwarf shrub
.meadow. The;majorfhabitat class at LG was the tail‘forb meadow.
Wat_meadow‘anqutaaa maadow, and medium and low shrub\thickats
covered almost 1/4 of all plote. '

- Vegetation sub-classes (refer to Table 2) representing these
habitata ware“aampled at all study sitesg and thoca that occupied
the .largest .proportions of area within plots of aliistpdy areas
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are ligted in Table 8. In thie analyeie, dwarf ghrub meadowa

were characterized by Sphagnum gpp., Carex, Betula nana and

Empetrum nigrum. Equisetum, Carex, Sphagnum, Salix and

Potentilla palustris dominated wet and grass meadouc. Salix,

Empetrum, quisetum, Epilohium ﬁ gustifolium and a variety of

forbs "were typical of medium and low shrub thickets.
The cottonwood deciduous forest was characterized by Populus
balsamifera, Epilobium angustifolium, Heracleum ianatuﬁ; !ngelica

lucida, ‘Salix, Achillea’borealis and a moss layer (Table 9).

Herbarium Collection

In all, 317 taxa of plants in 659 families (nomenclature from
Hulten 1968) were recorded (Table 10). Table 10 is also a
partial list of plants collected in all study sites. Specimens
‘'were deposited in the refuge herbarium in King Salmon. In many

‘{ngtances, several specimens from each site were collected.
oy , o

Plant Flowering Phenology

The relationships between temperature and plant flowering
phenology (and?hifd arrival pheholoﬁ?)'are“dépictedlin—Figures 5w
7. The apparent peak flowering period in 1987 (DS) occurred
during the first week ‘of July, but the peak flowering in 1986 was
‘Obscured ‘by ‘data collected away from the general study area (in
habitats not visited in the same period in 1987). Relationships
for 'BC and LG are somewhat clearer than DS, but only "in 1986 can
direct ‘comparisons of flowering phenology among all study areas

be made.

I
e K

‘In 1986, two peak flowering periods occurred at LG (late
June and late July). The bi-modal peaks were aleo apparent in

“ane sasnlam~nrring one week later than in 1966. At BC? only
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one peak flowerinﬁ_perioduwas apparent, but also occurred one
week later in 1985 (early-mid-July) than 1986.

PP LI P et - T

cUBLm b ) cedtnt s mesnal yhnby Bl e e e
Bird Arrival Phenology

' The peak ofibdrd arrival probably occurred priornto the
arrival of investlgatore to study sites, except for Ld and
‘gerpfpa B?.{QJHQPQuﬁﬂigs'ns 7).} The arrivals refle&teﬁiin
Figures 5-7 are primarily for paeserinee. Arrival data from BC
lehowed the highest numbers of new birds were tallied on the day
of arrival to the field camp, and 2 weeke later. Since no data
were aveilable for earlier periods, the information 1s
inconcloa;ve.;‘LG_arrival»deta suggested a peak number of birds
occnrring 1n‘nid Hay, i”eeek after the arrival of fnvestigators.

We can only speculate that the peak of passerine arrival
probably occurred between the firat 2 weeks of May in all etudy
areae.“Ob:ervatione we have made for the spring period 1984-88
sucoected that peak arrival of passerines to the King Salmon area
at the base of the peninsula 1n fact occurred between early sand
middle Hay (Wilk and Wilk unpubl. data). It would seem that
passerines nesting in the 3 study areas farther down the
peninsula probably would arrive a day or so later than 1n King
Salmon (In May 1986 the firet yellow warbler [Dendroica

CETM NIV s Twmy o\ i ST L
etechia] [bird p Floqenr and nomenclature from Gibeon 1986]
) ™ g by
,recorded at BC occurred exactly 2 daye after the firet was _seen

Ll bel S

in King Salmon end 1 day after the apeciee was recorded at Dog
N sd ebiw <. o, TRO

Salmonl.).
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Bird Occurrence, Status and Densities on Plote
w{l}:fﬂ DR S .. P 1. ) EET P Y N

Indexes and egtimates of bird abundance on plotes were
determined for 10 habitate in the 3 study areas (Tablas 11 -14).

T P

In dwarf shrub meadows, savannah sparrows (Passerculus

sandwichensis), Lapland 1ongspurs (Calcarius lapponicus) and

least sandpipers (Calidris minutilla) were the most abundant

nesting species. Lapland lonqspurs however, were absent in’ this
habitat in" LG. *'In wet meadow and grass meadow habitat, American

tree (Sg}zella arborea) and sgavannah sparrows were most abundant.

Tree gparrows were lackinq in this habitat in LG. A variety of
species were recorded in medium and low shrub thickets,‘including

orange-crowned {Vermivora celata), Wilson's (ﬂilsonia pusilla)

and yellow warblers, golden-crovwned (Zonotrichia atricapilla),

white-crowned (2. leucophrys) and American tree sparrows, and
willow ptarnigan (Lagopus lagopus). Interestingly, white-crowned

sparrows were abeent in this habitat again at LG. Dwarf ghrub
meadow, wvet meadow and grass meadow, and medium and low shrub
thickat accounted for 3/4 of the habitat coverage on bird plots.
The absence of Lapland longspurs, tree sparrows and white-
crowned sparrows in expected habitats in LG may be attributed to
the geographic isolation of the area. Differences in structure
between similar habitats in different areae may also be
important. Tree and white-crowned sparrows are relatively rare
in this.arza'byjtneir range, but the Lapland longspur is abundant
elsewhere in appropriate habitats (Narver 1970, Bailey 1974, Gill
et al. 1981, R. ﬂilk pers. obs ). The wide betwaen-year
variation in densities of some birde at DG (Table 11) LG (Table
14) may have been attributed in part, to the addition of new
plots to the LG site in 1986 and/or incomplete coverage of
nesting areas on plots by investigators. A thorough discussion
of all species'recorded during the study will be included in the

annotated species accounts in Part II.
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Thirteen bird species were recorded during. surveys in the
cottonwood deciduous forest at DS (Table 12). Densities of the
common species did not vary significantly between. years.

.....

Hilson s warblars were the most abundant species. and_showed

N R T TR o

iittle variation in numbers between years. Peak abundance of all
species varied between the second and third weeks of June,,except

for gray cheeked thrushes (Catharus minimus) that ocaurred in the

first ueek of July. The status and habitat use of all species

recorded on plots and adjacent areas ie listed in Table 15.

Relative Abundance of Small Mammals

The fi:st year of small mammal trapping {(1985) coincided
with a “craéh", following a year of very high small mammal
abundance (ig84)‘in general on the Alaska Peninsula (pars. obs.).
Thus, except for the genué Borex, few small mammals_were taken
(Tables iGtiB).r As might be expected, few raptors sucﬁ as
northern harriefs (Circus cyaneue) and short-eared owls .(Asio

flammeus) were ohserved in the BC and LG study areas. in 1985.
1986, qgain,Awas a poor/year_for smail mammal captures at all 3
campe. Only a sli§h£ improvemgnt at BC and LG occurred over the
previous year. In 1987, the émall mammal population was
apparently recovering. At DS, capture indices of Microtus
oeconomus (nomenclature from MacDonald 1978) were significantly
higher in 1987 than in the previous year in all habitats sampled.

Significant increases in capture rates of Clethrionomys rutilus

and Zapus hudBOniug also occurred. Decreasas in the capture
rates of Sorex and Zapus in LG between 1985 and 1986 were
attributed to black-billed magpies (Pica pica) which meddled in

trapse and sprang them prematurely.
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Manmalian 'Predatorse = *
. L S T .{.'\i [ [N . I B R
'Predator'Qspecles'recorded’at scent statione along the BC

tran-eéfdinélﬁdéd‘wolverihé”fculé“g 15), gray wolf (Canis lupus),

red fox (Vulpes vulpes) and grizzly bear. Indicesté}e not

' calculated because lites for setting up scent ltations were
scarce and a system could not be established to objectively

gquantify their occurrence. The annotated species accounte will
address these epecies.’ ' B -

Large Mammals

Observatione on moose (Alces alces),-caribou (Rangifer
tarandug) and grizzly bear were made incidental to other work and

during systematic surveys. In general, all 3 species were most
commen in June. By early June - about the ssiving period, moose
and caribou were réreiy seen. Small numbers reappeared by late
June/early July. By July, bears were converging on salmon
streams and some caribou had moied to other areas;‘parhaps to
seek relief from biting insects. More‘detsiled.secords will be

presented in the species accounts.
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RECOMMENDATIONS

. .1« An effort should be made to map.the habitats of all
areas.along.the proposed -transportation corridore so<that
the nunber or fauna expected to be extirpated by habitat

o WL

degradation can be groahly guantified.,

o
¢

2. Any future atudiar of ‘a amilar naturﬁ ﬂhnuld "inaluda
the gathering of bird migration data so that the timing of
the- occurrence ‘{arrival and departure) of migratory birds

can be better understood.

3. Information on shorebird and other water bird use of
nearshore, inshore and tidal habitate on.each end of the
transportatlon corridore is needed, especially if economic

development is imminent.

4. Aerial surveys of large mammals in all habitats to be
affectediby development of tranéportation corridors should
be implemented for all areas along the corridors (if

development is 1mminent).

5. More supervisory latitude must be given to the principal
biologiste in future studies g6 that they -are--able-to
”_implement and properly execute the beat practical atrategiea
3i57:ﬁe field for accomplishing the migsion. There was much
responaibility in plannlng the studiesg, but authority to
overseea the project and carry out : theae responeibilitiea was
lacking.; The reaulta 1n thle report were confounded by
1nconaiatenc1es in data collectlon betaean and among camps,
between and among years. As a result, 1t is unclear whether
the annual variation in parameters of . some populations was
the result of natural (biologlcal) variation or biases in

the data*imposed byﬂobservers in the field." weid
et i d cERBL LA Joapsandand o oowe o
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Figure 1. Locations of study areas and proposed transportation
corridors on Alaska Peninsula National Wildlife Refuge.



Figure 2. Aerial view of the Dog esalmon Study Area, Alacska
Peninsula National Wildlife Refuge. See Appendix 1 to locate

plote in relation habitate. The open arrow points to location of
the field camp.






Figure 3. Aerial view of the Braidad Creek Study Area, Alagka
Peninsula National Wildlife Refuge. See Appendix 2 to locate
plote in relation habitats. The open arrow pointe to location of
the field camp (white weather ports; easgily distinguishable in

photo A).






Figure (4. Hilleide view of <the Lawrence Valley Study Area,
Alagka Peninsula National Wildlife Refuge. See Appendixzx 3 +to
locate plote in relation habitate. The open arrow pointe to
location of the field camp. Beyond the bluff in background is
Grass Valley.
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Figure 5. Mean daily temperature, weekly new arrivals of birds and weekly new flowers
observed in the Dog Salmon Study Area, Alaska Peninsula National Wildlife Refuge, 1986~
87 (plants do not include grasses and sedges). The 2 July peak in 1986 is attributed to
additional observations recorded on a trip into alpine habitats of Dog Mountain. The
asterisk denotes number of birds recorded upon arrival to the study site.
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Figure 7. Mean daily temperature, weekly new arrivals of birds and weekly riew flowers
observed in the Lawrence/Grass Valley Study Area, Alaska Peninsula National Wildlife
Refuge, 1985-86. The 20 August peak in 1986 is attributed to additional observations
recorded on a trip to Mud Bay. The asterisk denotes number of birds recorded upon
arrival to the study site. ’
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Table 1. Dates of field work for studies conducted at 3 sites on
the Alaska Peninsula National Wildlife Refuge, Alaska, 1985-87,

e

; : Arrival of Departure. ‘Total
: field crew of crew days
© o1t 1985
LT ! ‘ B
" “Braided Creek . 20 May 11 Aug 84
" Lawrence Valley 23 Jun 2 Aug é1
" 1986
 Braided Creek | 10 May -~ . 4 Sep 118
" "Lawrence 'Valley 7 May 25 Aug 111
.Dog E£almon o 2 Jun . 19- Aug 77
‘ 1987 LT Py ‘“3

" Dog Salmon ' ' 3 Jun & Aug 64
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Table 2. Avian habitat classes for Alaska (Kessel 1979) and corresponding vegetation (sub-) classifications
fron V:ereck et al. 11986! lﬂd this study. e

Klllll T e o Versck ot al, LlVII v - This study”

ik Apedy

Fluviatile waters e Y
and shorelines e Creek and sand/gravel bar
TR B

2, 3

Dwart sheub aradow "~ ‘Open dwarf birch-sricaceous shrub Bphagnus Dvarf shrub-grasinoid-Bphagnua,

: duarf shrub-Sphagnua h*llock. hor e~
tail-herb-Sphagnus bog'y Sphagnum-
sedge grass tussock, riparian hsrb2
sedge tussock, Sphagnus tussock

Dwaré ghrub seagow and  Erlcaceous shrub tundra Cronberry hussockS
dwart shrub mat ‘-

et Ie‘dou and grass

azadow Frash herh aarsh) fresh sedge aarsh Net sedge IIPIhI| Buckbean=-
hersetail~herd or ssdsl urlh1 3
wet ssdga and ponds“*"y bluejuint
sarsh

Grass apadow Bluejoint tall grass; mesic herd Riparian Besb?open uilloull

' Brass mat“t i

Tall fork seadow Hesic herb Hesic herb mdnu3

Low |hrub thicket Sweatgale-sphagnua bog Sedgo-ulllou-sneetga1|2

Medium shrub thicket b Closed willow-tall shrubj open Riparian uil!o! s Upland uillou2 3|

and low shruh thicket® . willow-tall shrub Lowland willow®™

Medium shrub thicket - Closed slder tall shruby open Riparian alder-nilloullxg Rlsariln

and tall shrub thl:ketb alder-willow tall sheud alder} Upland alder thicket

frtificial habitats .- @ -, . - Bravel |ir|tr1p{. :

‘ e
Sxuabars in parentheses grc.‘ﬁog Galson, 2luldcd Creek and 3Laur¢n:olarali Valley study arsas.
1f two classes are listed, the first 1s the dosinant class,

i Lo
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Table 3. Configuration, habitat, area and tngging periods on live-trapping grids for small sasmals at 3
study araas In the Alulu Peninsula Refuge, 1983~

, Conflguration  Total trap Arga Trapping Krs traps
Location Rabitat of grld stationa (s*) pariods opan
E,ﬁ_ﬂo_ﬁ ,Bll_lm s ohedprlors rsteine oL L ‘ o T
1986 Mot omd, grass 10110 10 B0 ANIm 8
ey aedg low Do e 88 dunel Aug 85
~ “sheub thicket
Ihurf shrub md. 10x 10 100 8,100 - qun - B
T mant - 29 dun-t hug oo B3
1987 Ilt anid,, grm 0x? [{] 3,400 24-27 dun 48
. suad,, 00d., low - - 2=-24 Jul 80
shrub tMcut :
h lnri nu-uu mu." 10x7 [} 5,400 . 24-27 Jun &
N 21-24 Jul &0
Cottonwood decid, - 1 x 10 10 %0 -2 dun - - 08
forest 21-24 Jul S
Braided Ck.
{983 Med., low sheub T ? ) 3,600 30 Jun-4 Ju 120
thicket - . 21-2¢ Jul 48
1-10 Aug
Ned., Jow sheud Tr? L1 3,400 30 dJun-4 Jul 20
thicket 21-24 Jul 68
7-10 Aug L4
Dwarf shrub sead, 10 x 10 160 8,100 24=29 Jun 120
4-21 Jul (1]
-7 Mg 48
1964 Wed., low shrub b 2 3,000 28-31 Way )]
thicket 2427 Jun 80
29 Jul-1 Ay 5%
-2, Vg . W
Ked., low shrub ba? 2 3,000 -3 My - 80
thicket 24-21 Jun )
8 Jul-t My 3
. 24-25. 27—29 nug 8
Dvarf shrab sesd. TR 10 U8 78 00 UMy W
20-27 Jun 80
31 Jul-2 Aug 56

0-25, 27-29 Mg 8
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Lawrenca Vel,

1763

1986

Dwaré shrud aead.
dwarf shrub sat,
Tall forb aeados

Dwarf shrub aead,,
dwarf shrub sat,
Ned., tall shrud
thicket

Dward sheub anad.,

" dwarf shroh mat,
~ Tall forb seadow

Dwaré shrub asad.,

~ dwarf shrub mat,
Hed., tall shrub
- thicket

;9{10-_-

b, 50, 223
3xb, 2

LY

Ll

2,800

2,800

1,200

3,100

3-7 Jul ]

13-18 dul 12
23-21 Jul 98
9-13 Ju) %
20-23 Jul 9%
27-31 dut 8
22-26 Nay - %
25 dun-t Jul 109
23-28 Jul 120
22-26 May %
26 Jun-1 Jul 169
23-28 Jul 120
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Table 4. Dally weather from Dog Salmon study area, Alacgka
Feninsula National Wildlife Rctuqc. 2 Juna, = 19 August 1986, and
3 Juna - 5 August 19B74.

June July August
Ti996 1987 1986 1987 1986 1987
Mr temp., (* C) o
min, ’ 1.1 2.8 2.2 6.7 1.1 9.4
nean nin. £.7 6.0 7.5 9.6 6.7 10.9
nax, 22.8 23.3 26.1 30.0 21.1 23.3
Bean mMAX. 12.8 16.3 16.7 18.9 16.1 19.9
Cloud cover (mean %) a8 87 83 82 83 83
(8D) 19 25 23 3 23 23
Precip. (mean mm) 2.5 2.5 2.9 1.0 2.1 1.5
{8D)} 6.0 3.9 6.1 1.5 2.0 1,2
Wind spead (mean km) 12 14 9 9 6 15
(ED) 11 14 8 10 6 9
direction (%) N 2
NE 16 5 k1|
E 60 26 34 23 27 25
SE 11 6 8 5 25
s
SW 2 4 2 5
w 5 9 5 16 11
N®W 7 i6 21 18 .
Calm 23 19 kT 32 51 13
Barom. (mean mbar) 1013 1006 1022 1021 1018 1019
{SD) € 9 ? 6 7 10
Rel. humid. (mean %} 86 85 a4 as 95 :1:]
(SD)Y 7 11 4 10 4 8

‘Dnily neagurements averaged from a morning and evening
reading.
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L) .
Table 5. Daily weather frowm Braided Creek study ares, Alaska Peninsula Mational Wildlife Refuge,
26 May - 10 August 1985, and 10 May - 4 September 19864,

May June July August Sep |

1985 1986 1985 1986 1985 1986 1985 1986 - 1986

Adr temp, ¢°C)

min, -5.6 -1.7 0.0 3.3 5.6 +7.2 1.1 3.3
mean min. 0.6 3.6 5.4 8.2 8.6 ''B8.8 1.6 7.6
max. 194 26.1 18.7  22.2 24.4 20.6 18.9 15.6
mean max. 10,7 12.7  11.6 1.7 15.9 15.8 15.0  14.6
Cloud cover (mean I} g8 62 81 76 91 86 82 86 60
(D) 13 37 4 28 16 20 17 20 a1
Precip. (mean mm) 1.6 0.4 1.3 4.6 1.9 1.8 1.6 : 3.4 2.2
(sD) . 1.7 1.4 2.0 8.2 3.4 3.7 2.3 6.3 3.0
¥ind speed (mean ka) 10 10 5 10 5 7 Ly 8 5
{sD) [ 6 5 7 6 [ 7 7 1
direction (%) N 3 2 3 2 14
: NE 18 6 5 2 2 ) 3

E 27 19 12 57 3% 30 2 .n 14

SE 18 3 2 2 3 6 10 14

s 5 3 3 2 6 1o :

W 9 5 6 5

W 29 17 10 2 19 17 16 14

N 9 13 20 8 8 10 . 6 6 14

_ Cala 18 29 37 15 st a1 ‘39 26 29

Baros, (mean mbar) 994 1005 1016 1004 1018 1014 1011 1010 1020 i
(sD) 2 & 9 7 7 7 511 & :
Rel. tumid. (mean Z) 92 79 89, 82 9 85 _ 95 _ 86 84

(sD) 6 11 7 9 4 6 Y. S 7

'Daﬂy measurements averaged from a morning and evening reading.
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Table 6. Daily weather from lower Lawrence Valley, southeastern
Herendeen Bay, Alaska Peninsula National Wildlife Refuge, 27 June
- 30 July 1985, and 7 May - 25 August 1986%.

May June July August
1986 ''1986 1985 1986 = ‘1986
Air temp. (%C) . - . L
min. -5.0 " 2.2 6-7 5.6 4.‘
mean min, 005 o 505 } 9.2 9.6 9.2
max. _ 16.7 17.8° 23,3 23.3 21.1
mean max. 9.0 -12.0 i5.9 i6.8 16.4
Cloud cover o oo
(mean %) B3 "985 93 98 100
(SD) 30 14 12 6 . 1
Precip.
{mean mm) 0.6 1.3 2.7 0.9 1.1
(8D) i.6 1.2 1.2 2.4 2.4
Wind speed
{mean km) 5 - B 13 4 4
{SD) 4 | 7 3 4
direction (%) N 2 2 3
NE 7 C12. 13 3 3
E 7 10 1t 5 20
SE b5 17 20 21 25
S 2 8 2 11
SW 13 3
W 30 ‘30 19 24 23
NW 32 3 14 15 ]
Calmfla 18 9 19 .18
Barom. . _ j "
(mean mbar}) 1011 1012 1013 1023 1021
(SD) 4 7 11 B8 9
Rel. humid.
(mean %) 83 93 95, 95 94

(SD) ‘ 10 5 3 . 4 5

‘Daily meagurements averaged from an am and pm recording.
"Data include 27-30 June.
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Table 7. Avian habitat classes {(Kessel 1979) and areal cherage
on plote in 3 study area=s on the Alaska Peninsula National
Hildlife Refuge,}1985 -87.. - S .

it g LLawrenca,

‘Dog Braided . ; (Grass . |
Salmon Creek . valleys * Total
. . N a’ .
Totsl area (km?) 0.597 0.810 0.500 (0.200} 19,072
Percehtage of.area .
on plots:
Dwarf shrub meadow 92.7 .. ..  44.7 15.6 (19.8) - 52.1
Wet meadow and
grase meadow -4 g2 19.1 7.5 (7.6) 11.4
Med. and low shrub
thickatl ) _ i.8 19.3 B.6 (b.6) 1.0
Tall forb meadow 34.8 (29.3) 9.1
Dwarf shrub meadow
and dwarf shr. mat 13.6 10.8 (17.1) 8.6
Med. and tall shr.
thicket . 0.2 0.2 11.4 (18.0) 3.2
Grass meado“ 1.0 0.5 7.9 (1.0) 2.6
Fluviatile waters
and shorelines 1.0 3.4 (1.8) 1.3
Low shrub thicket 1.4 0.6
Artificial habitat . 0.3 0.t

‘Tota1 for 1985 (prior to the addition of more plots in 1986)
in parentheses.:! .
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all study sreas wers from Uw Braided Creek C13-31 July 1ME> snd Lavrences/Grass valleys (7 July = 1 Rugust 1906,

tion, cover i X ¢ oD sl frequency (D of plents in vegetation sub—doM sapled within avien habitat classes

Conposi
1979 in 3 study areas in Mlasks Pendnpyls Hetional Hildlife Refuge. Sub-—classes sanpled and presented u.r-w'mu" of

Mrian habitat class <Lopd, vegetation sub-class (widdled mm«~«w-m=&am.u=mw

; ! ‘ . [
' ! ~ Duart Mot n.ul.. " Medes Lom Tall " shrub wead., Med., tall ] Low shrub
shrub nul. grans wesd. shwub thick. ford mead. shrub st shwub Lhick. Grass woad. thicket
- [ . . h E
T Sagt Haap e M ch Uat - On Sus
[ ‘. " [ L A [T ] e 3
5 [a o2 @5 (4 k)] 1% <15 1
oy .
Equisetun arvense 0,2 ¢+ 0.7
L
f [4+ 4]
Ihppt-rh dilatats 135.0 + 26.9
Cal anagrostis 9.9 ¢+ 20.1
canadonsis 40
Poa arctica - 0.1 ¢+ 0.1
. : D
Elywss arenarius 1.2‘01‘;‘-1
Salin spp. 1.1 ¢ 6.3 3.3 ¢ 13,2
, eri > bt 58.7 ¢+ 21.6
KI-M ’ .7 ¢ 21,
w»e " b LoD
hulmh- M 6.6 ¢+ 3.0
- oD
lhln- lp-ehuus 1.4 ¢ 4.2
San'uluﬂ» supuhu 0.1+ 0.3
<«“D
Goun n.u'wlul o.t‘:)s.n
I.n.ln_u- m- .0 ‘;) 17.2
Seraniun orianthum 1.9 0“;0.0
. , - €
Epilobium i 0.7+ 84 4.1+ 6.0
angustdfelium | 1R 4D
£. glanduleum .’ . 0.6 + 3.0
Ccuhuunul i 0.6 ¢+ 3.0
chinompe ¢ -: N4 4 <D .
lhgoua .nuﬂm . # . 1.9 013.0
- < -
leldoul lm 3.0+ 17.2 12.4 ¢+ 2%.9
o0 @D
s-ltdq- lepida 4.0 ¢+ 14.3
: L+ ]
Hiddle story
Eqpdpotim variegatun 2.2 ¢+ 3.9 0.4+ 1.0
. (10 ] an
€. fluviatile 2.2+ 28 113+ 6.4 0.1+ 0.5 0.2 + 0.7
[} [ L] [&F2] (40}
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Table 8. Continued. -
Duarf . Het noad., Hed,, lou Tall . shrub woad., ed., tall Low shrub
shrub wead. grass swad. shrub thick, forb wead, shrub pet  shrub thick. Orass mead. thicket
£. pratense 0.1 (: 0.3
> - AT g
E. arvense S.1 ¢+ 13,49 20,3 ¢ 10.9 9.2+ 10.0 3.6 ¢+ 12.8 1.0 » 1.1 0.4 ¢ 0.9 10.1 % 17.9
o an [ ] 49 Leg s d N ke P
Twlypteris 1.0 ¢+ 3.9
Srpopteris at 0.1¢ 0.5 stav e 1270308
s dilateta .1 ¢ 0. - - - o
L2 <1000 PR
Sypmocarplun 6.1+ 0.1 - tow
dryopteris o . ~
W erechloe odorata 0.1+ 0.1 0.1 ¢ 0.1
L] o>
Phleun comutatun 0.!(:’0.1 ~
Calanagrosiis 1.4 ¢+ 2.7 3.4 4 12.7 0.1 ¢ 0.1 T2, %1 0.0 ¢ 20.2 O.4 ¢ 0.9
canadensls (¢ 5. ] [ ) ] o [ 141 23
P srctics 0.1 ¢+ 0.1 a.1 ¢ 0.2 0.1 ¢ 0.}
» <18 (4]
P 3pp. 0.1+ 0.3
(<)) - —
' Festuce altsica 2.0 + 3.6 1.2+ 22,2 S5.2 ¢+ 5.9
[« 2 ) 1< ) ] <D : e
Festuca rubra O.IJ" 0.1
Brass - 0.1 4+ 0.1 2.5 ¢ 2.9
B pwus arensrius 0.1+ 0.1 3.4+ 7.8 3.7+ 5.5 0.5 ¢ 1.0
LS TN o> a2 oD . ’
Er-iophorun 0.1 ¢ 0.4 0.2 ¢ 0.2 4.0+ 6.3
awprrtf foliwm %) «a» - o
Ea rwsseolun” 0.2 ¢+ 0.5
v N
Tr-ichophorun ll.lé)n.l 0.2+ 0.7
Lo Ta W)
mw-.dmv - 3.2 ¢ 0.2
wetcr ochasts L4 - o2} -
€. Lynibysei | 4.5 ¢+ 12.5 W1+ 29.1 1.8+ 7.0 0.1 ¢ 0.5 0.1+ 0.1 9.4 ¢+ 21.9
. n <1000 (45 ] D o T P B
€ rariflors 19.1 % 20.0 12,0 + 16,7 4.6 + £.0
© Cau pluriflors 0.1 4 0.1 0.5+ 1.0 .
- (0 M .
Cawrent 2pp. 10.8 ¢+ 13,3 1.3 4 4.3 0.2 + 0.8 3.4+ 7.8 3.4+ 6.7
<0 w @2 <12 100>
Jeancies PP, 0.1+ 0.1
- (A . LELES
Fritilleris - 0.1 ¢+ 0.2
coenchatcensi s a2
|reptopus : 0.2 ¢ 0.7
awplevdfolive i P
T antianthers 0.1+ 0.1 :
a1atata LW T Brothess LT
Sediu srctics 0.1+ 0.4 _ AP
- 32 -
Snlin spp. B.i 4 10,49 156 ¢ 9.1 0.0 ¢ 2.7 6.4 11.94 T.1 4 4.3
. an [4 -] (45 ] ap o
Mugrica gale 6.3+ 114 2.9+ 10.4
a1 -
Sa-tasla nana 7.9+ 13,2 3.1+ 10.9 6.0 + 4.0
v 0 [« 2] - >
Muwern fonestratus 0.2 + 0.7
. [40]
a0 aytonis sibirica 2.7+ 0.7 0.2+¢0.7 0.1+ 0.2
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' Dasart
Dasart Het weud. Hed., low Tall . shrub swad., Med., tall sheib
shrub wead. rass wead. shrub thick. ferb ssad. sheub pat  shrub thick. Srass nead. thicket
56 [$5.)) an
Stelleria orisps ' u.l(;aﬂ.l .
S. sitchene .~ . 0.1+ 0.1
Stellaria - 0.1 ¢ 0.1 :
3o e R ) R
Corastium _; 3 1.1 4 4.8 e -
Bowri w *
Hoshringie 0.2 + 0.3 0.1 ¢ 0.1 .-
lateriflors ¢ o >
Acond Lus . 0.1+ 0,1 0.2 ¢+ 0.5 0.1 4 0.1
delphind feliun N % [
Rarvancul us 0.3‘0 0.8
Cordenine s 0.1 4% 0.} 0.1 ¢ 0.1
s Ol »
C. unbell % 0.1 ¢+ 0,3 6.2 ¢+ 0.7
- (4 )] 35 ]
. Telline grandiflora 1.0 ¢+ 3.9
L4 p ]
Rubeps chanssnorus 0.1@0)0.1
R. arcticus 1.2 + 5.4 0.1 ¢ 0.1 0.1 ¢ 0.2 0.3+ 0,7 g.1+ 0.1
[484) [ ] o 3(12: . [+ 12,5 ¢ 15 [«
R. spectabilis .3+ 0. .S ¢ 3 N
I L9 5] [ Yol
fotentills palustris 1.3 ¢ 6.9 1.2 4 39
an a»
Goun nacropivgllun 0.2(;)0.1 ll.l‘;’(l.l
Sangui serba stipul ats 2.8 ¢ 5.4 7.6 ¢ 9.2 0.3 + 0.7 0.1 ¢ 0.2 1.3 + 3.9 9.1+ 0,1
40 aD o) (&%) ] 20> o
Lupinue nosticstensi s 3.4 ¢ 11.0 S.0 ¢+ 14.1 .
@D (85 ] ' .
Serandium eviantium 6.5 ¢ 8.4 oy + 12.7 4.9+ 3.0 PR
I - " > s <52 L
Viola Langadorfii : 0.1 ¢ 0.1 0.1 ¢ 0.1 1.1 + 2.9
1D L ] 20>
Epilobius - 10.3 + 1.1 0.1 ¢ 0.2 4.9+ 5.8 0.3 ¢ 1.0
arvgustifoliun on 18 <1000 [-ig]
E. glondul e 6.2 ¢+ 0,8 0.1 ¢ 0.2
’ Q0 (434
€. botwinglanus 0.1‘0 0.1
- .
Circass slpina 0.3 ¢ 0.9
(&%) ]
Condosel imm 0.1+ G.3 6.2 + 0.7 0.1+ 0.9 .
cdnense [ ] (3% ] [+ 3 N
Angelica lucida 0.1 ¢ 0.4 2.4+ 5.6 0.1¢ 0.1 0.1 ¢ 0.1 .
0 - <180 W) < VO n s
A, genuflens 4.4+ 1.3 03¢ 2.7 2.0 ¢+ 5.7, 0.1+ 0.1 9.0 + 13.4
‘4. €I o -2 o o
fingel ica spp. : 2.6+ 5.1 Y
5 = . o
Horacleun Lanatus = 3.6 ¢+ 1.3 4.3 + 10.9 3.0 ¢ 7.3 7.0 ¢ 13.4
un oo . @n
Empotrun nigrum 2.3 + 6.0 2.0 ¢+ 11,0 N
-} o : _
Triantalis surepasa 0.1+ 0.1 0.2 ¢+ 0.7 0.1 ¢ 0.2 .
AL ‘(0 (o] . 2P
Suertis perennis .14 0.1 1.1 ¢ 4.6 S
e f g o <1
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Table 9. Continued. s \
= Duart . Net wead., Hed,, lou Yall . * shrub nedd., Med., tall
Lo . .y heub
shrub wead. grass mead. shrub thick. ford “.. sheuly |:t shrub thick. Orass nead. L:.:lcm'
Mevwpenthes 1.1 ¢ 6.3 L3+ 4] z .
trifoliate > o)
Pol avord un 0.1 ¢+ 0.4 . 0.6 ¢ 3.0 0.2 + 0.7
acutiflorwm an (L] [¢p]
tn-tiuoaa 0.2 + 0.6 2.1+ 1.9 0.1% 0.1 0.1 ¢ 0.1
amal t ] o 6.~ ] o n
Mdnenthus sinor 0. l(:’ll.l .
Podicularis sudetica 0. l(o 0.1
: N
. Boschniskias rossics ﬂ.lt;’ll.l
Ealiun horeale 0.3 ¢ 0.7 0.4 0.0 1.2+ 1.2 0.2+ 0.7, . -
5. triflorun 1.1 4 1.9
[ ] w
Sardvicus racenoss 1.0 ¢+ 3.9
- Ltp ]
Paleriana capitasts 0.2 ¢ 0.1 0.1+ 0.1
. o w0
Solidago 0.7+ 3.0 0.24 0.7 . 0.9+ 2.1
weul tiradiste . [ )] D (4L 5]
S leplds 2.0 + 5.4 5.1 ¢+ 9.4 0.2 ¢+ 0.7
. o“rn o 20
Solidage *pp. 0.1 4 0.1 .,
e )
Erigeron peregrivus 0.6 ¢ 3.0 . PR
oD
Achillea borealis 3.1+ 5.2 1.0 ¢ 1.1 4.1 ¢+ 6.3 3.0 ¢ 6.2 1.1 ¢+ 2.3
oD oD (s - L& .- o
Pelasites friglidus 0.1+ 0.3 )
D
Mrndca chanisvoni s - 0.1+ 0.5 0.14 0.5
[+ a2
Wrdoweun ford 0.1 0.1
Seh Al oD B
Bround story - .
Sphagwes Spp. 65.6.¢ 31,80 25.2+ 246 9.0+ 12.% 3.6 ¢ 6.8 2.1 % 4.0
woan o [ )] C1o00 CE el an
Bnss spp. "7 290 0.1 ¢ 0.3 13.4 ¢+ 18.0 2r.0 ¢+ M.8
92 L ) - OB Leig . KOO0
Ecpd pétun arvense 0.1 % 0.1 0.1+ 0.1 0.1+ 0.1
o o o
Botrychlun luneris 0.1+ 0.1
AL D
Sy pevocarpium 0.2+ 0.7 -
airyopteris s 2 v
Festuce altaice 9.1+ 0.1
- “D - R
rass spp. 0.1+ 0.1 B
D -1 PR .
Trdchophorum 0.1+ 0.1
caespi Losun [ [ 2]
Carowe rariflora 1.3(;’1.3
Coren wWpp. 0.1 ¢ 0.1
o
Rritillaris 0.1 ¢ 0,1
coamschatconsis o
Uil 1isceas spp. ﬂ.l‘:’U.l
ML artanthers 0.2 + 0.7
cilstate o
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Table 8. N
] .. Duart B
Duarf Het woad., Wod., lou Tall shrub mead., flod,, tall Lost sheub
- sheub mwead. orass nead. shrub thick. ferb nead. shrub wat = shrub . Srass woad. thicket
: - L L a2y L
Epllobiun spp. 0.2 + 0.8 0.1 ¢+ 0,1 .
<1r> L4 4] )
tircass alpina 0.1 ¢ 0,2 0.3 + 0.7 0.1+ 0.1
Argelica tuci 2 0.1%% 0. ey
ice lucide 0.1 ¢ 0. .1 ¢ 1 .1 ¢ 0.2
14 0.1 »
Wrgelica . 0.2+ 0.6 0.1 0. ..
. o e e o =
Cond osel imum 0.1 ¢ 0.1
cHd nervee (2] 0.14 0.2
Pyrola viror .18 0.
Pyrol r ztz,:l ?.
a PP, 1.4 % 2, 0.2 ¢+ 0,
o ’m o
Erpatrun nigrun 15.6 + 176 B4+ %NS 1.3 ¢+ 7.5 55.9 & 22, - 5.7+ 11.0
T Lo ) “D <1000 ’ w
Landan palustire 0.1+ 0.1 o :
1D
Sruironeds pelifolia 3.2 ¢+ 5.0 0.1 ¢ 0.1 2.9 5.4
o . L&) .. an
frclostapiylos 1.0 ¢+ 5.1 5.0+ 0.4 11.9 + 13.4 -
wve-ursd (41 56> [ 2]

Yocciwium vitis- 0.1 ¢ 0.4 2.9 +% 4.3 9.2+ 7.6 0.1 ¢ 0.2
1dass an [« - D asy
V. uliginosm 1.2 v 4.2

o
0.4+ 0.4 a.14 0.1
sl crocarpus %N [« ]
Teiontalis survpass 0.2 ¢+ 0.3 2.3+ 0.7 0.5+ 0.4 0.4 ¢+ 0.7 0.4 ¢+ 0.2 0.1+ 0,2 0.1+ 0.2 1.0 ¢ 1.8
an on [¢,] 2 [ ] @an am oD
Sheeritin porornd s 0.2 + 0.3 0.1+ 0.3 9.3+ 0.8 0.6 ¢ 1.1 0.6 ¢ 1.1
on (47 <16 oD o
-.:.M.h’ 1.1+ 6.3
) foliata %) ’ )
ol werord un 0.1+ 0.8 2.0 ¢ 4.2 0.1+ 0.1 0.3 ¢+ 0.7
ar %N D on
owalus gutiates 0.1 (;’ 0.1
Costilleja 9.2+ 0.3
smal aschownsi s [+ ]
Brdnanthus minor 6.1 ¢ 0.1
oD
Pe-dicularis 0.1+ 0.1
1 abradorics L)
. sudetica 0.3 ¢+ 0.7
@
Pa-dicul arlis spp. 0.14¢ 0.2
an
M aguiculs villoss 0.1+ 0.4
[+ ]
Bnliun boreale 0.1 ¢ 0.2 0.1 ¢ 0.2 0.1 ¢ 0.% 0.1+ 0.1
<19 <18 oo <
Swleriana capitata 0.1+ 0.1 0.1+ 0.1
oD o0
Sied i dego 0.6 ¢+ 2.0 0.2 ¢+ 0.7 0.6 ¢+ 1.1
vl Liradiate “p (404 an’
Mrhillea borealis 0.1 ¢+ 0.3 0.1 ¢+ 0.1 0.1+ 0.1 0.1+ 0,2
o (< 1] Lep) @y
Enkysoun forb 0.1+ 0.1 0.1+ 0.2 0.1 ¢+ 0.1 0.t ¢+ 0.1
L] (4} )] Leg) oo
1LE chen spp. 1.7 + 2.5 0.3 + 0.7 0.1+ 0.1 2.3+ 40
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Table 9. Continued.

Duard
Duart noad., Ned., low Tall shrub wead., Hed,, tall Lou shrub
' shrub wead att noad. shrub ck, dorb wead. shrub mat thick. Grass wead. thicket
: . [ 1p) [~ ] D [« o]
Litter 19.0 + 10,9 21.3 ¢ 31,8 21.3 ¢ 25.1 5.2+ 14.6 3.4 ¢+ 5.2 5.3 ¢+ 12.9 16.3 ¢ 30.1  49.6 ¢+ 20.1
. oD L1000 [« o1 (415} an <1000 -, C400 <100
Stardireg water 5.8+ 20,0 32.7 + 16.9 - - ’
. e D <100 . B AL
— ; } T
Mor t. Table 2. C A 7
lhhproo.ntodarofm“—dmdﬂannhﬂMdmuﬂdMﬂnMMMmﬁmadl ah-:l-nnia
all staudy aress, , ;
Sogtl mmllb.’!llﬂ.u#“m'h M“dllu;M=M¢MM|ﬂ|lm

lw;uodu smunwwlu-&mmmsm Low-sueetgale.
w-rrmmmwusau-—dmmm

ﬂuwdlu.mms>Nu.dﬂoM m-mmuumm<mngm rmnriodcm“wchlgudtlﬂaowh

-l;-clau
Frequency of eccurrence COD,
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Table §. Stratus, species cosposition, helght (range, cal, cover @ 8¢ ) and froquency (3} of plants {n
1119 (Se x 20) relevas cantered on varishle circular plot listening -statioes in & cottonwood deciduocus
woodland {n the Dog Salaom Stedy Aets, Alasta Pealasuls Mational Wilélife Refuge, Alasks, July 1984,

Stratus® foecins Height - . . Caver Fraquancy
N Populus balsasifera 120-75 Hae 7 1,00
- ) . 134168 BT+ 139 6.0

L] B §7¢ 24 .43
. Sallx oy, 5-1% S 13a N 0.3
. Beraclous laniten 48-103 “1h 2 182 6.8

fngeijes lucida 515 e &b .0
trass 1y, =110 160 ¢ 1.4 [ 84
- Eplilobiun anquatifolive L] U 18T R
Aconitus dulphinifolive 30 hIt 43 .35
Seraniue srianthue -5 RN .8
Sanguisorby stipulata 30-42 Lét &S U
Soljdige 4. 23 Lt A8 i
Achitled borealls "5 L 13 0.0t
Conioselinue chinsnse -9 L4 45 6.0
Lupinue nootkatensis 50-80 62+ 0.8 0.0¢
" Balius bormle n-47 Sl b 0.82
Carex 109, -7 bl 00 6.82
ehiling borwalis 1-%0 127 £ 130 0,44
Sanguisorha stipelata %% Lie N4 (¥}
Equisetun spp, 13-43 bl 0.44
Seraniug erianthus -4 2.5+ 43 0,58
Fern spp. [ bt t 1LY &%
folidage s, -5 [T AR 6%
Aconitua delphinifollus -1 05+« 1.0 (N
Brase s, B4 .34+ 08 0.21
£pilobiun anquatifolive 13-0Y 24 ¢ b0 0.2
Lathyrus palustrin n-n Sttt 02 0.1
Mngelice lugida ] [ R B 0.1
Lugule mitifiora 3 i 02 [N
fupinus nostkatessis 2-n 02t 0.8 0.¢¢
fetenisia Tilesii -8 02+ 0.8 0.00
Minanthis ainor %-35 01+ 0.2 0.0t
[} Rubus arcticus ] 53¢ 03 (N
ftellarid o, -0 03t 07 0.55
Teiantalis surogaes =14 0.3+ 03 0.5
Fera o9, 32 64150 0,45
fyroia asarifalia N L34 48 643
Cornu suecica - bt 04 3%
Equisatus spp. 0-3 6.5+ 1.3 0.13
- Achillas boradlis 13-4 LT 04 0.1
falius boreale N-43 $2¢ 0.8 0.00
fconitun galphinifelive 5-43 614+ 0.2 0,07
Espetrus atgryd : 312 02+ 04 .00
$anguisorba stipulata 3343 0.2+ 0.0 0.0%
Lupinus mootkatensis 17 614 02 0.00
He Trieataliy suropasa $-12 0.1¢ 0.2 018

Steilaria spn. 3-20 0.3+ 0.8 0.18
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Table 9. Continued,

Specin Height Cover Frequency

" Rubys arcticus - 1 IR | I 08¢ 1.3 0.18
TR N = | A 0.2+ 0.8 0.0%
- Achilles borealis . A Lde A5 0.0%
Vaceinius vitis-idass = . 3- 5 01t 02 0.0%
K foss spp, . 35 38,0 ¢ 15,0 1.00
.- Litter g -3 3%.2 + 22.6 0.%1
0.1 ¢ 0.2 0.0%

. Funqus spp. ., Rt o |

U7 = canopy treesy B « shrubsy N o herbsy N = soss/litter.  Nuabers that follow stratus qunatloﬁl are
helght subdivisions, § belng taller than 2, 2 being taller than 3 (Musller-Dosbois and Ellenberg 1974),
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Table 10. Vascular plants found at Dog Salmon, Braided Creek, and
Lawrence Valley study asrea®, Alaska Peninsula National Wildlife
Refuge, 1985-87, T

A

: G Ul ae alieo s
LYCOPODIACEAE et IR
Lycopodium selago L. .
L. annotinum L. ' : '
L. clavatum L. _ o o .

L. alpinum L. ’ B o
L. sabinaefolium Willd. '

RN T A vt

ISOETACERE
Isoetes truncata (A.A. Eat.) Clute

EQUISETACEAE o BRI ESA AT AR
Equigetum hiemale L. ' '
E. variegatum Schleich.
E. fluviatile L. ampl. Ehrh.

E. pratense L.
E. arvense L.

OPHIOGLOSSACEAE
Botrychium lunaria (L.) Sw.
B. lanceolatum (Gmel.) Angstr.

CRYPTOGRAMMACEAE
Cryptogramma crispa (L.) R.Br.

THELYPTERIDACEAE
Thelypteris limbosperma (All.) Fuchs.

T. phegopteris (L.) Slosson

ATHYRIACEAE
Athyrium felix-femina (L.) Roth
Cystopteris fragilis (L.) Bernh.

ASPIDIACEAE
Polyetichum Braunii (Spenn.) Fee
Dryopteris dilatata (Hoffm.) Gray
Gymnocarpium dryopteris (L.) Newm.

POLYPODIACERAE
Polypodium vulgare L.

SPARGANIACEAE
Sparganium angustifolium Michx.
8. hyperboreun Laest.

POTAMOGETONACEAE
Zosgtera marina L.
Potamogeton perfoliatus L.

P. vaginatus Turez.
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"Tabhle 10.. Continued.. : e - T aa

‘! ‘ ‘ ,:”.":Q’i:. ‘\;ﬁ ,‘.‘, D . . ) {,.n_t et

CJUNCAGINACEAE oo o i o e
Triglochin palustris Lo

"f"‘“:" TL -
-'\,5, “\‘_r }f‘;f‘\f\”“

GRAMINERE _ BB GLER:
Hierochloe odorata (L.) Wahlenb. -t ””“tjonﬁﬂ
Phleum commutatum Gandoger S EleNe L
Alopecurus pratensies L. ‘
A. alpinus &m.

Cinna latifolia (Trev.) Griseb.

Agrogtis exarata Trin.

Calamagroetis canadeneis (Michx.) Beauv.
C. nutkaengis (Presl) Steud.

Deschampsia caespitosa (L.) Beauv.

D. beringensis Hult.

Trisetum gpicatum (L.) Richter

Poa arctica R.Br.

P eminens Presl.

P. galustris L.

g. nemoralis L.

Arctopila fulva (Trin.) Anderss.

Festuces altaica Trin.

g. rubra L. coll.

Agropyron pauciflorum (Schwein.) Hitchec.
Hordeum brachyantherum Nevski

Elymue arenariusg L.

CYPERACEAE
Eriophorum a gultifolium ‘Honck.

E. russeolum E.Fries

Trichophorum caespitosum (L. ) Hartm.

Carex capitata Soland. in Ld

g- dioica L.

C. macloviana d'Urv.

C. tenuiflora Wahlenb.! L
C. Kelloggii W.Boott e e ettt e
C. aquatilie Wahlenb. ' o LT e
C. sitchensis Prescott
C. Lyngbyaei Hornenm. : '
C. Enanderji Hult. e
Mertensii Prescotd
nacrochaeta C.A.Mey.
spectablilig Dew.!
rariflora (Wahlenb.) J.E.Sm.
pluriflora Hult.
limoea L.
rogtrata Stokes
saxatilis L.

nz}‘., X ;"?'.

N
3y

Telle e [plleieile]]
s 9 » @
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Table 10. Continued.

JUNCACEAE
Juncus arcticus Willd.
J. castaneus Sm.
Luzula parviflora (Ehrh.) Desav.
Luzula tundricola Gorodk. o
L. multiflora (Retz.) Lej. R T

LILIACEAE IR v u
Tofieldlia coccinea Richards o o
Veratrum virjde Ait. e

Fritillaria camschatcensis (L.) KéfF-Gawl. |
Llpydia serotina (L.) Rehb. _
Streptopus amplexifolius (L.) DC. L

IRIDACEAE
Ipis setosa Pall.

ORCHIDACEAE
Cypripedium guttatum Sw.
Dactylorhiza aristata (Fisch.) Soco
Coeloglossum viride (L.) Hartm.
Platanthera convallariaefolia (Fisch.) Lindl.
P. dilatata (Pursh) Lindl.
Spiranthes Romanzoffiana Cham.
Listera cordata (L.) R.Br.
Corallorrhiza trifida Chatelain

SALICACEAE _
Populus balsamifera L.
Salix reticulata L.

8. rotundifolia Trautv,
8. arctica Pall.
S. fugcescens Anderss.

S. cyclophylla Rydb.

S. stolonifera Cov. e )t

8. glauca L. T :

8. Barclayi Anderss. :

S. alaxensis (Anderes.) Cov.

8. pulchra Cham.

MYRICACEAE
Myrica gale L.

BETULACEAE
" Betula nana L.
- B. glandulosa Michx. .
"Alnus crispa (Ait.) Pursh

[ S E IR “’.;3".—.
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Table 10. Continued.

POLYGONACEAE o ' »
Koenigia islandica L. AR DA A
Rumex graminifolius Lamb. o e EEEendan
R. arcticus Trautv. T e TN eyt i b s e
Rumex fenestratus Greene cbeaan any s hong s
Oxyris digyna (L.) Hill R R S
Polxggnum viviparum L.

PORTULACACEAE ‘
Claytonia sibirica“L."
C. sarmentoga C.A.Mey :
C. Chamigsol Esch. - C e
Montia fontana L.
CARYOPHYLLACEAE
ftellaria media (L.) Vill.
8. crispa Cham.& Schlecht.
8. humifusa Rottb. ‘
§. craggifolia Ehrh.
8. calycantha (Ledeb.) Bong.
8. gitchana Steud.
S. monantha Hult. '
Cerastium Beeringianum Cham.& Schlecht.
C. aleuticum Hult.
C. Fisherisnum Ser.
C. fontanum Baumg.
Minuartia macrocarpa (Pursh) Ostenf.
M, arctica (Stev.) Aschers.&.Graebn.
M. rubella (Wahlenb.) Graebn.
Honckenya peploides (L.) Ehrh.
Moehringia lateriflora (L.) Fenzl
S8ilene acaulis L.

NYMPHAEACEAE o
Nuphar polysepalum Engelm. : L Jgﬁfi

'RANUNCULACEAE _ TRt e
Caltha palustris L. - o B
Coptisg trifolia (L.) Salisb. o
Actea rubra (Ait.) Willd. o
Aconitum delphinifolium DC. o
Anemone Richardsonii Hook.

A. parviflora Michx.

A. narcigsiflora L.

Ranunculus trichophyllus Chaix.
R. confervoides (E.Fries) E. Fries
R. hyperboreus Rottb.

R. Pallasii Schlecht.

R. lapponicus L.

R. Eschschopltzii 8chlecht.

R. Ranaardil Greena
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T. sparsiflorum Turez.

PAPAVERACEAE
Papaver alaskanum Hult,

FUMARIACEAE
Corydalis pauciflora (Steph.) FPers.

CRUCIFERAE
Cochlearia officinalis L.
Barbarea orthoceras Ledeb.,
Rorippa islandica (Oeder) Borb.
Cardamine bellidifolia L. ]
C. pratensis L.
C+s umbellata Greene
Capsella bursa-pastoris (L.) Medic.
C. rubella Reut.
Draba nivalis Liljebl.
Draba lactea Adans
D. borealis DC.
Arabis lyrata L.
A. hirsuta (L.) Scop.
Parrya nudicaulis (L.) Regel

DROSERACEAE
Drosera rotundifolia L.

CRASSULACEAE
Sedum rosea (L.) Scop.

SAXIFRAGACEAE
Leptarrhena pyrolifolia (D.Don) Ser.
Saxifraga oppoeitifolia L.
8. Bschscholtzii Sternb.
8. sarpyllifolia Pursh
8. hirculus L.

A. flagellarisg Willd.

8. bronchialis L.

€. punctats L.

S. bracteata D. Don

8. rivularisg L.

8. Lyallii Englerd

E. unalaschcensig Sternb.
S. nivalis L.

S. foliolosa R.Br.

S. caespitosa L.

Heucher glabra Willd.
Tellima grandiflora (Pursh) Dougl.
Chrysonp}gniun tetrandrum (Lund) T.Fries

Sty
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P. Kotzebuei

ROSACEAE
Spirea Beauverdiana Schneid.
Rubue chamaemorus L.
R. arcticus L.
R. spectabhilis Pursh :
Frqgaria chiloensgls {L.) Duchesne
Potentilla palustris (L.) Scop.
P. villoga Pall.
P. uniflora Ledeb.
P. hyparctica Malte
P. Egedii Wormsk.
Sibbaldia procumbens
Geum macrophyllum Willd.
G. calthifolium Menzies
G. Rogeii (R.Br.) Ser.
Dryae integrifolia M.Vahl
Sanguisorba stipulata Raf.

LEGUMINOSAE
Lupinus nootkateneis Donn
Astragalus umbellatus Bunge
A. alpinus L.

A. polaris Benth.
O_ytrqgis Maydelliansa Trautv.

0. nigrescens (Pall.) Fisch..
E t m%git; us L.
;E Earu:tr & .m .

GERANIACEAE
Geranium erianthum DC,

VIOLACEAE
Vicla Langsdorffii Fisch.

V. epipsila Ledeb.

ONAGRACEAE
Epilobium angustifolium L.
E. latifolium L.
g. Ealustre L.
E. anagallidifolium Lam.
E. glandulosum Lehn. .
E. behringianum Haussk.
E. Horanemannii Rechb,
Circaea alpina L.

HALORAGACEAE
Hippuris vulgaris

e e
SRR Tall B3
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UMBELLIFERAE
Bupleurum triradiatum Adanme
Cicuta mackenzieana Raup
Ligusticum scoticum L.
Conioselinum ¢hinenge
Angelica lucida L.
A. genuflexa
Heracleum lanatum

CORNACEAE
Cornus suecica L.
C. canadensis L.

PYROLACEAE
Pyrola asarifolia Michx.
P. minor L.

EMPETRACEAE
Empetrum nigrum L.

ERICACEAE
Ledum palustre L.
Rhododendron camtschaticum Pall.
Loiseleuria procumbeng (L.) Desv.
Phyllodoce aleutica (Spreng.) Heller
Cassiope Stelleriana (Pall.) DC.
C. lycopodioides (Pall.) D.Don
Andromeda polifolia L.
Arctostaphyloeg uva-ursi (L.) Spreng.
A. alpina (L.) Spreng.
Vaceinium vitisg-idaea L.
V. ovalifolium Sm.

V. uliginosum L,
Ogycoccue microcarpus Turez,.

DIAPENSIACEAE
Diapensia lapponica L.

PRIMULACEAE
Primula tschuktechorum Kjellm.
P. cuneifolia Ledeb.
P. egalikeensis Wormsk.
Androsace chamaejasme Host
Lysimachia thyrieflora L.
Trientalis europaea L.

PLUMBAGINACEAE | .
Armeria maritima (Mill,) Willd.
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Tahle 10. Continued.

.....
PR

GENTIANACEAE _ R et e
Gentiana algida Pall. e T
G. glaucs Pall. - TJ;yJ]:;"",tfvp
Swertia perennie L. .. C e, “,“,‘Quo,hv

Menyanthes trifoliata L. LT ERY
POLEMONIACEAE |
Polemonium acutiflorum Willd.
P. boreale Adams

HYDROPHYLLACEAE
Romanzoffia unalaschensig Cham. o

BORAGINACEAE
Eritrichium aretiodes (Cham.) DC.
E. Chamissonis DC.
Mycsotis alpestris F.W.Schmidt
Merteneia maritima (L.) 8.F.Gray

SCROPHULARIACEAE

Mimulus guttatus DC.

Veronica americana Schwein.

V. serpyllifolia L.

!. Wormekijoldii Roem.k. Schult.

V. Stelleri Pall. ‘

Lagotis glauca Gaertn. -

Castilleja unalaschensis (Cham.& Schlecht.) Malte

Rhinanthus minor L.

Pedicularis verticillata L.

P. labradorica Wirsing

P. parviflora J.E.Sm.

P. Langsdorffii Fisch. _

P. sudetica Willd. e
« capitata Adams B
Oederi M.Vahl S
Kanei Durand . Co

10|l
* @

OROBANCHACEAE
Boschniakia roegica (Cham.& Schlecht.) Fedtsch.

LENTIBULARIACEAE
Pinguicula wvulgaris L.
P. villosa L.
Utricularia vulgarcis L.

PLANTAGINACEAE
Plantago macrocarpa Cham.& Schlecht.
P, maritima L.
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Table 10. Continued.

RUBIACEAE
Galium boreale L.
G. aparine L.
G. triflorum Michx.
G. trifidum L.

CAPRIFOLIACEAE
Sambucus racemosa L.
Viburnum edule (Michx.) Raf.

VALERIANACEAE
Valeriana capitata Pall. TR

CAMéANULlCEAE
Campanula lasjiocarpa Cham.
C. uniflora L.

COMPOSITAE
Solidago multiradiata Ait.
S. lepida DC.
Aster sibiricus L.
Erigeron peregrinus (Pursh) Greene
Antennaria monocephala DC.
Achillea borealis Bong.
Matricaria matricarioides (Less.) Porter
Chrysanthemum arcticum L.
Artemisgia Tilesii Ledeb.
A. arctica Less.
Petagites frigidus (L.) Franch.
P. hyperboreus Rydb.
Arnica Lessingil Greene
A...Chamigsonis Less.
Senecio congestus (R.Br.) DC.
'8. resedifolius Less.
‘nS.,pleudo-Arnica Less. ..
Prenanthes alata (Hook.) Dietr.
Hieracium triste Willd.

ipreliminary identification.
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Table il. Species compositiap, habitat and density indexes
(maximur potential number?!®/knf) of common bird nests on study

plots in the Dog Salmon Study Area, Alaska Peningula National
Wildlife Refuge, 1986-87.

Dwarf shrub Wet meadow Medium, low

meadow grase meadow shrub thicket
Leagt sandpiper
1986 1.8
1987 10.8 L e
Short-billed dowit. . ' o !
1986 0.0 SARR TS
1967 ' 1.8 2
Common enipe
1986 0.0 L b e
1887 1.8 A
Orange-crowned warbh. o ’ P e
1986 1.8 90.9
1987 : 0.0 --181.8
Yellow warbler C R BT St ST T
1986 0.0
1987 _ UL 181.8
Wilson's warbler . PR
1886 0.0 . 0.0
1987 1.8 181.8
Amer. tree sgparrow
1986 1.8 39.5
1987 7.2 79.1
Savannah sparrow
1986 37.9 0.0
1987 65.0 . 39.5
White«crowned spar. o Ceoo
1986 : 0.0
1987 90.9
Lapland longspur .
1986 18.1
1987 16.3
Common redpoll
1986 0.0 0.0
1987 1.8

90.9

y R+ 5+ FLE 2
!Baged on finding neste, territorial males or other "breeding
behavior®™. Habitate ljsted and density indexes. extrapnlated only
if area was > 0.0l km® in size. t ST L S
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Table 12. Bpecies cosposition, dates (surveyed once/week} and estinates density (x Mmm’ + 958 C1) of
aile o presuaed aale birds recorded by aural and visual observations on 11 varlable circular plots within a
o7 ka” daciduous cottoanood forast, Dog Salson Study Area, Alaska Peninsula Refuge, 1986-87.

Date of .
saxisus dgqsity Density

Species T 1987 1985 1987
Tree suallow Jun 19 Jun 12 3¢ 4 I+ b
Black-bi)led magpie ~ Jun 12 Jun 19 1 b 14 40
Black-capped chickades Jun 12 dun 12 20 ¢+ 20 et
Bray-cheeked thrush Jul 2 Jul 2 I+ b 12+ 14
Herait thrush dun 19 dun 1% ie 3 12¢ 8
faerican robin - Jun 19 _ Jua 12 8+ 8 7410
Northern sheike Jun 1° 14 2 0
Orange-crowned warkler Jun 12 Jun 12 13¢ 8 12¢ &
Yellow warbler dun 19 0 i2¢10
¥ilson's warbler Jun 12 Jun 19 36 ¢ 18 N2
Aaerican tras sparrow dun 19 J¢ 4 0
Bolden-crowned sparron Jun 1% Jun 19 4+ 06 7+ 4
White-crowned sparrow Jun 19 dun 12 b+ b i¢ 4

80ther species recorded in cottonwoods but not tallied on plots were downy woodpecker and 2 female pine
orssbllkl plus Qnother unidentified (sex) pine grosbeak.
Density/3 ka®.
€A brood of 4 juveniles also observed on plots this date but not used in estisate.
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198

Least sandpiper
1983
1966

Dunlin
1985

R | || MR
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1985

S | | QRS
Coason snlpl

S - -
1984

Red-nacked phal.
1985

1986

. Parasitic jawger

1983

‘ Brly-:hcekld ‘thrush
1989
1986
.. American Ruhin

RREL

1984

'Oranqo-:ruuned uarh. R

1983
l'ﬂi

0.0
3-5 . "-_

30.4

12.9

19.4

19.4
0.0
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Yellow warbler

1985 19,2
1986 12,8
Nilson's warbler :
1983 13,4 18,2
1984 L - 1344 _ 0.0
fner, tree sparrow
1988 2.8 12,9 2.1 21,2
1904 b : 3.8 2.1 8.4
Savannah sparron ’
1983 4.9 5.9 19.2 - 18,2
1986 2.5 B8 Y 00
Fox sparrow : S
1983 0.0
1986 bl
Gold-crownad spar,
1983 . 2.9 13,4 .2
1986 3.9 115.4 W
White-crownsd spar,
1983 0.0 - 14,0 3.3
1984 . 2.8 8.7 I
Lapland longspur
1988 5.9
1986 r{f]
Coason redpoll
1783 2.8 38.% - 0.0
1984 2.8 313 %1

%0.9
cenar Q0,4

8ased on finding easts, territorial wales or other “breeding behaviee*,
{ndexes extrapolated only if area was } 0,01 ka%,

Habftats listed and density
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k)

Tasle 14, Spacien, habltat and demsity indexen (naxisun potestial mm'm’: of consen bird nuste on atudy
dlote in the Lowrence and Brass Valley Btudy Meaa, Alasta Paninsuls atlond] Wildlifs Retupe, 11534,

Swirf shedh Vot
et Mudos,  Beadow, Tall  Med.,don  Bed., tall - Fluviatile

e [ . lan forh shroh head ; waters ad
otadey  shrak sit  asidew  avdim  aeaiow thicket  thicket  shorrlines

N

Ret=braast. mory.
113 0.0 »
1 - - ne

Wiew ptarsiqm :
1" e il 4.3
1% 1.9 $.1 0.0
Loast sandpiper .
1" 3.4 60
1% md .
Tosson saipe
4, -] (X ) 0.0
1" 12.9 0.l
bank sillew :
s ) 0.9 0.0
1" s !
Heralt thrush
1] L . ne
I . ) 0.2
Orange-croun. wirh. ;
s (X
i 1t
Yellow warbler
1" 1t "l "I 00
1" 0.4 0.0 0.9 0.2
Eilson's warhler
1" 1l ..
1% "R 0.0
Savenah spirrew
s 1514 1.3 (LR ] L N 1. une mne
1% n? 1141 .3 fe0.8 155.8 1160 %0
For spitren
195 (X o0 n3
1" M "I 0.0
S0l ~cram. spir.
" ny 1%.3 "3 m.e
1" (X ) 1133 " 13
Pine groshmak
1" L X}
1" 1S
Coston redpoll
1" 0.0
1% a.l

“hased on Einding aests, territorial peles or othar "bresding behavioe, Mabitats listed and semsitine
extrapolated only 1f arsa wos } .01 b da sime. -
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Table 15. Contired.:

I
s 2 3 . s & ? s [ ] » TN 127 1% - [ LN ! EREE 1 17
RS L 3
Ty L e
- SAND L »
WESR L L bl
LESR L L bDL,® DOBL. L bl B0
PESR b
sk L L LD -
DUNL » .
T SBb0 |8 L ] DB ]
cosn bB,b10,L bL.DB B L » oL D
RPH L biL vl
REPH " t bTL b8 e ]
MR | | | ] » b8, D ] -
LTN D L "
BOOY T s
3] brOB,L HTIS,L L [ ] ] » | | ] a
oY ] 8 L L BL » ] [ ]
K L L bl ]
_ Smoy L B
ARTE b0, bMD,D L 8
MTE L
rien bt
ey L
 TUPY L
HOPY bt
BN [ 8
SEON oD, 8 L] L » [ ]
BEXI | L o )
DOMED o
TRESENND R [ L] [ ] o [}
vesH : ' L
s DBL  LBL,.bTD [ ] o ] ] ] | ]
cLsu L
[ ] ] osL L L L B BOL,BT [
[= ] ] L b0, b » ) B
BCOnod L g bm,npn - B
Aot bTBL N T WAL
acriwen » bte® b o
HETIRD Do D b0,B BL,bTOR - B
MO0 . ] [} ] bl b, - bD,8
b=t - "
NHLA % L
HAPL L L L bOL,bTD t L B
NSHRIOED L ] ] L o8 pr,L T B
OCHAD b b »rh »rL HIOB. BTOL ‘B
ha o L L L bIOB bHTOBL "B
WIMARD L D o [, ) 3 BIDBL. bTOR. - B
ATSPND o ] bDB  bO,DTE 8 e D8 bIB.D - B
Sws L L bl ,bTOD bO, LTI, bIS L bl oL, LTOD bTL B 8
FOSP oL bl e -bPOEL L.
acsrend L ] 8,0 bl ,bTL ot HOBL bIOBL L
NCSPwD ] D [ »Te, 0 [ MR bTDR .9 L
AL os bD [ L1 ] T » L
SHBL L LD -
Resy finch - L
PLGRNND ] bl
COREYD L b, 0 e BBL,LTD BTEL oo
NORE ']

-
1 = Lacustrine waters and shorelines, 2 = Fluwiatile waters and shorelines, 3 = nesrshore and/or inshore (narine) ustors, 4 =

Beaches and tidal flats, S = Inland cliffs and block-fields, § = Coastal cliffs end dleck-Tields, 7 = et readou snd grass madou, 8=
gqi;-uugiio:l&gi‘n- 10 = Brass meadow, 11 T Mipine Cgrass) weadow, 12 = Tall fork moadou,
13 = Lou shrub hicket, 14 = Nediun and lou shrub thicket, 13 = Mediuw and tall shrub thicket, 16 T Artificisl habitats, 17 = species
obssrved once or too rarely to deternine habitat affinities. Mlse note that all shservatioens are net absolute and all inclusive of
hebltats useds these are cbserved uses of habitats.

b S ) .
Rpha species codes for birds in the Worth American Bird Banding Menual - July 1990 Cppendin O.
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Table 16, Relative capture fndexes® l(captures/100 trap hrs) of ssall aaesals in the Dog Saleon Btudy Ares,

Alaska Pminlu!_l Nlt!cna.l‘ Wildlife Re

i

fuge, 21 June - 1 August, 1984 and 24 June - 24 July 1987,

: PSS R 1 S AN ok Ayt
: Captures/100 trap hrs BRI UERE
T  Lemnus ‘ Tr—ap i:'hlclk S lﬁlbn
Habitat - Sorsx<  Nicrotus Cletheion, telmuc- Lapus  Nustela - {nterval ‘(hes) - of teaps
k date  wpp. osconomus  rutilus . ronatus  hudsondus mivalis {eean 4 BE) - N st x N
Net asad., grass amad.,
aed., low shrub thicket
dune
1986 0.00 . 0,00 0.00 - 0.00 0.00 10.5 ¢ 1.3 b 414
1987 0.02 0.2 0,02 0.33 0.00 12,4 40,4 3 350
July o -
1986 0.7 0.03 0.00 0.00 0,00 %4411 9 43
1987 0,04 0.80 0.12 0.3 003 12,0 + 0,7 4 280
Dwarf shrub aradow
June
1986 0.00 0,00 0.00 0.00 10,3 + 1.3 & L
1987 0.00 0.14 0.02 0.02 12,4 ¢ 0.8 3 350
dJuly
1986 0,39 0.00 0.00 0.00 2.4 ¢ 1.1 L] 621
1987 0.10 0.9 0.00 0.00 12,0 + 0.7 ] 280
Deciduous cottonwood forast
dune
987 0,18 2,42 12.4 + 0.6 ] 3%
July ; '
1987 0,63 3.3 2.0 + 0,7 4 280

;R}:apturnl not included,
8. cinsreus and 8. obsturys,
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Loy

. R S o e
Table 17,  Relative capture indexws® {captures/100 trap hea) of small massals {n the Beaided Croek Study
Arsa, Alaska Penfnsula National Wildlife Refuge, 24 June - 7 August 1985 and 27 May - 29 August 1985,

s RS AR B TPI’ chack " Nusber
Hab§tat (s) -Borax .- .. Cletheion, Mustels  interval (hes) - .. - .o ofteaps
and dates . cinereus,. . rutilus aivalis  (aman ¢ BE) N st

Bed., Iog shrub T

thicket L
Nay

1986 0.0 0.00 0,00 12,0 $ %0
| T o . R | .
1989 0.00 0.01 0.01 2.7+ 141 ] %0
1986 0.01 0.00 000 12,0 5 490
dly R "
1983 0,08 0.00 0.00 10,4 4 0,4 6 LT
1984 0. 4 0.0 0.00 12,0 b 568
fugust

1989 0.09 0.01 0,00 12,1 + 0.3 $ "o
1986 0.3¢ 0,07 0,00 12,0 b k3
Duars shrub aead.

May :
1986 0.00 12,0 5 500
June®*

1983 0.0 13.1 ¢ 0.6 L 00
1988 0.00 12,0 ] 560
duly |

1985, 0,00 12,4 + 0.8 5 500
1986 o.08 120 - & 400
“hugust

1983 0.01 22,8 + 1,8 3 300
1984 0.0¢ 12,9 b 582

dpecaptures not dncluded,

Beoabines both grids in this habitat,
Cincludes | hg. T

Sone captured pralininarily Ldentifted as 8, obscurus,
®locludes 30 Jun-4 Jul,

f1-2 fug.
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Table 10, Relative captume indasos® (capturas/100 trap hrs) of ssall sassals fn tha Lewrance Valley Study
Area, Alaske Peninsuls Natlonal Wildlife Refuge, 3-31 July 1983 and 22 Kay-28 July 1984,

; - Trap check . Nusbar
anlr lapus Clethrion, interval (hrs} " of trape

Habitat(s) & dates 9P, hudsonius  rutilus {esan ¢ BE) N swtx N
Dward shrub meadow,

dvarf shrub mat, .

tall forb asadow
May . ) '

1984 0.03 0.00 11,7 + 0.3 8 120
dJune B o

1984 0.13 0.02 12.1 4 0.1 ? 810
July -

1983 0.01 0.02 1.4 4+ 0.9 23 920
1986 0.04 0.00 11.9 ¢+ 0,2 10 f00
Duaré shrub ssadow,

dwarf shrub mat,

aed., tall sheub

thicket

May :

1986 0.00 0.00 0.00 12,0 + 0.1 8 648
June®

1984 0.09 1 0.02 11.9 4+ 0.2 9 m
duly

1985 0% 0.08 0,00 91 +0.8 28 1,120

1.9 4 0.2 10 810

{984 0.02 0.02 0.07 i1,

:Roclpturll not ln:iudld.
8. cinersus and B, obacurus,
Includes 1 July, :
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Appendix 1, _Dog Salmon Study Area, Alaska Peninsula ¥ational
Wildlife Refuge, 1986-87. Long plots 1-6 are bird plots; the
2 small boxes are small mammal grids; black circle ig.field
camp. The dotted trail extending north from the field_camp
shows the 11 variable circular plot stations in the cottonwood

deciduous forest. This map was modified from USGS 1:63,360
topographic quadrangle Ugashik B-4.
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Appendix 2, Braided Creek Study Area, Alaska Peninsula
National Wildlife Refuge, 1985-86. Large plots (1-4) are
bird plots; smaller plots (l-3) are small mammal grids;
black circle is field camp. The oblong features on which
the field camp is located (and extends NW) is the landing
-strip and also 100' contour. This map was modified from
USGS. 1:63,360 topographic quandrangle Chignik C-2,
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Appendix 3. Lawtence/Cfass VaIley Study‘Area fAlaska Pen4usula
' National Wildlife Refuge, ‘1985861 -Large. plots (1-5) are’ bird ‘plots;
smaller plots (1-2) are small ‘mammal grids); black circle is field:
camp. This map was modified from USGS 1:63, 360 topographic quadrangle
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Appendix 4. Alpha species codez for birds in the North American
Bird Banding Manual (July 1988) umed in Table 15,

RTLO Red-throated loon
PALO Pacific loon

COLO Common loon

‘HOGR Horned grebae

RNGR Red«necked grebe

“NORO Northern fulmar
DCCO Deyble-crested cormorant
PECO Palaglic cormorant
WHEW Whistling (tundra) ewan
GHFG Greaatar white-fronted goose
EMGO Empercr goose
BLBR Black brant

CAGO Canada gooss
AGW?T Amarican gresn-winged teal
MALL Mallard :
NOPI Northarn pintail

NSHO Northern ghoveler
GADW Gadwall
AMWI ) American wigeon
GRSC Greater scaup
HARD Harlaquin duck
BLSC Black scoter
susc Surf scoter
WHWEC White-winged =zcotar
COGO - Compon goldeneye
BAGO Barrow's goldenaye
COME Common marganser
RBME R Red-breasted merganser
OSPR Osprey
BAEA Bald eagle

NOHA Northern harrier
RLHA Rough-legged hawk
GOEA Golden sagle

MERL Marlin

PEFA Peregrins falcon

GYRFP Gyrfalcon

SACR Sandhil]l crane
LEGP Lesser golden plover
SEPL Semipalmated plovar
GRYE Graater yellowlegs
LEYE Legser yellowlege

WATA Handering tattler
SPSA- Spotted zandpipar
WHIM Whimbrel

*HUGO Hudgonian godwit
BAGR Bar-tatiled godwit
RUTU Ruddy turnstone
SAND Sanderling

" WESA Western candpiper

LESA - Least sandpiper
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ALTE

. PIGU..-

MAMU
TOPU
-HOPO

- GHOW

. BROW
BEKI
DOWO

.. TRES

. ,:V@8n
- BANS
CLswW
BBHMA
CORA
BCCH-

. GCTH
HETH
AMRO
YWAG
WHHA .
HWAPI

.~ ;NSHR
<o OCHA.
. woYHAR
m 1 HIHA
- ATSP
-..BAYE
FOSP,
vt GCEP,

 ieo. WCEP,

LALO
ENBU
RUBL
PIGR
CORE
HORE

Pectoral sandpipar

Rock sandpliper

Dunlin

Short-billed dowitcher
Common snipe
Rad-necked -phalarops
Rad phalarcps
Parazitic jaeger
Long-tailad jaeger
Bonaparte's,gull

Maw gull -
Glaucous-wingad gull
Black-lagged kittiwvake
Sabine's gull

Arctic tern

Alsutian tarn

Pigeon Guillemot
Marbled murrelet
Tufted puffin

Horned puffin
Graat-horned owl
Short-eared owl
Balted kingfisgher
Downy woodpackar

Trae swallow
Violet-grasn swvallow
Bank swailow

Cliff swallow
Black-~billed magpie
Common raven
Black-capped chickadee
American dipper
Gray-chesked thrush
Hermit thruszh
Amsrican robin

Yellow wagtail

White wagtail

WHater pipit

Northern shrike
Oranga-crovwnad warbler
Ysllow warbler
Wilson's .warbler
American tras sparrow
Savannah sparrow

Fox sparrvow
Goldan-crovnad sparcow
White-crowned sparrow
Lapland longspur

Snow bunting

Rusty blackbird

Pine grosbeak

Common radpoll

Hoary ‘redpoll
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