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Abstract

A total of 62 creeks were surveyed extensively for Pacific
Giant Salamanders in the Skagit River watershed; 15 creeks were
surveyed intensively. No Pacific Giant Salamanders were foungd.
Creeks having suitable characteristics for the salamander were
relatively high in elevation. Available data suggest that cold
winters limit the species distribution in British Columbia.
Reliable records indicate that six amphibian and five reptilian
species occur in the Skagit watershed. Earlier records of Rana

aurora may be misidentifications of Rana pretiosa.
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Objectives

The objectives of this study were to:

1-

Determine the possible distribution of the Pacific Giant

Salamander within the Skagit River Watershed. Specific

objectives were to:

1) determine the habitat potential of all watercourses for
this species;

2) survey all watercourses on a priority basis;

3) determine the occurrence and distribution of this
species,

Develop an updated species presence list of other amphibians

and reptiles in the Skagit.
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Methods

Extensive and intensive survey methods were used to
determine the habitat potential for Pacific Giant Salamanders in
the Skagit River watershed (Objective 1). Whenever possible, the
extensive method was used first and consisted of driving all
accessible roads in the watershed and determining which creeks
appeared to provide suitable habitat for the species. Habitat
criteria were derived from a previous survey of the Pacific Giant
Salamander (Farr 1985) and included abundant cover, steep slope,
and adeguate water volume. Creeks which met these three criteria
were given priority over other creeks as candidates for intensive
surveys. Water volume was ranked as the most important of these
characteristics, Dry creek beds, or creeks that appeared to have
insufficient water volume to form pools large enough to contain
Pacific Giant Salamanders, were rejected as candidates for
intensive surveys. In areas with no road access selection of
creeks for intensive surveys was based on slope, obtained from
topographic maps, and the length of time regquired to hike to the

creek,

Intensive surveys consisted of two individuals walking,
crawling, or climbing up creeks, looking carefully in pools, and
lifting up or probing underneath rocks, logs, and floating
organic debris. This method was successfully used to locate 30
Pacific Giant Salamanders in 10 different small creeks in the
Chilliwack River watershed in 1985. Habitat features recorded

included stream gradient, water temperature, the percentages of
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different types of available cover, general types and abundance
of potential food items, observations of other amphibians or
fish, and a list of streamside vegetation species. Prey abundance
was crudely estimated by lifting approximately 10 rocks in riffle
areas in each creek and catching the stream insects downstream in
a finely-meshed strainer. Three broad categories of abundance
were used: High (several insects caught each time), Moderate
(usually at least one insect caught each time), and Low (no
insects present underneath many of the rocks lifted}. The
distance surveyed varied from creek to creek due to differences
in topography, vegetation penetrability, or time constraints, For
example, if a large vertical waterfall was encountered and there
did not appear to be a safe way to either climb it or
circumnavigate it, an intensive survey was terminated. A total of
fifteen creeks (Figures 1 to 5) were surveyed intensively between

August 19 and September 16, 1986.

To complete objective 2, herpetological records for the
Skagit River watershed were compiled from B.C. Provincial Museum
records, literature, personal observations, and personal

communication with naturalists.
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Map of the Skagit River system showing the locations

of 15 creeks that were intensively surveyed.
{Scale 1:287,500)
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Results

1. Pacific Giant Salamander Survey

No Pacific Giant Salamanders were found. Extensive surveys
in the Skagit River watershed encompassed 62 small creeks, of
which 15 (24%) were dry, 21 (34%) were assessed as having
inadequate water flow, 11 (18%) had sufficient water volume but
were not surveyed, and 15 (24%) were surveyed intensively.
Habitat characteristics of the 15 creeks surveyed intensively are

summarized in Table 1.

Stream gradients of sections surveyed ranged from 4° to 30°,
The two creeks with a slope of 4° (47 and #10) each had trout
along the entire section surveyed. Trout were also observed in
the lower parts of two other creeks (#1 and #8) which had slopes
of 8° and 7°. Stream temperatures ranged from 5° to 13° C. Only
three creeks had a vegetation canopy of 50% or greater. The
percentage of in-stream cover presented for each creek is the sum
of crude estimates of percent cover provided by logs, rocks, and
overhanging banks. Types and abundance of in-stream cover were
extremely variable, but all creeks surveyed provided some
potential cover., In all but one of the creeks surveyed, at least
two of the three main stream insect staples (stoneflies,
caddisflies, and mayflies) were found. None of these staples were
found in Creek #4, the only creek ranked as "Low" in prey
abundance. Tailed frogs (a total of 12 adults and 78 tadpoles)
were found in 10 of the 15 creeks surveyed. The highest densities

occurred 1n creeks $#2, 3, and 15. The five creeks in which none
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were observed were creeks #4, 5, 7, 11, and 12 (Fig. 1 provides

creek locations).

Streamside vegetation species were extremely variable, but a
few species were common. The most prevalent coniferous trees were

Douglas-fir (Pseudotsuga menziesii), western redcedar (Thuja

plicata), and western hemlock {Tsuga heterophylla), at least two

of which were found growing near 13 of the 15 creeks. The other

two creeks (#9 and #14) were in a mountain hemlock {Tsuga

mertensiana)/Engelmann spruce (Picea englemannii) community. The

most common deciduous trees or shrubs were Sitka alder (Alnus

sinuata) and Devil's club (Oplopanax horridus), each of which

occurred along 13 of the 15 creeks, The most common herb was lady

fern (Athyrium filix-femina), which was found along 9 creeks.

Creek #12 was in a clear cut and sections of Creeks 5, 9, 13,

14, and 15 were in or adjacent to clearcuts.

2. Updated species presence list of amphibians and reptiles in

the Skagit.

Specimen and sight records of amphibians and reptiles in the
Skagit River watershed are presented in Tables 2 and 3 and
summarized in Table 4. Only sight records with dates and
locations are included. Sources include personal communication,
records of the B.C. Provincial Museum (BCPM), Carl et al. (1952),
Slaney et al. (1873a), and Howie and Stirling (1981). The 6
species of amphibians which have been recorded are the long-toed

salamander (Ambystoma macrodactylum), northwestern salamander

(Ambystoma gracile), tailed frog (Ascaphus truei), Pacific tree
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TABLE 4, List of amphibian and reptile species which have been
recorded? in the Skagit River watershed in B.C.

amphibians

Long-toed salamander Ambystoma macrodactylum
Northwestern salamander Ambystoma gracile
Tailed frog Ascaphus truei
Western toad Bufo boreas

Pacific tree frog Hyla regilla

Spotted frog Rana pretiosa
Reptiles

Rubber boa Charina bottae
Northern alligator lizard Gerrhonotus coeruleus
Western garter snake Thamnophis elegans
Common garter snake Thamnophis sirtalis
Northwestern garter snake Thamnophis ordinoides

€only species for which either specimen records or sight records
accompanied by dates and locations are included in this list.
Slaney et al. (1973a) include the red-legged frog (Rana aurora)
and western skink (Eumeces skiltonianus) in a list of species
present in the Skagit, but data on locations were missing in at
least two copies of their 1973 report. Their identification of
Rana as Rana aurora is guestioned (see Results 2).
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frog (Hyla regilla), spotted frog (Rana pretiosa), and western

toad (Bufo boreas). The 5 species of reptiles which have been

recorded are rubber boa (Charina bottae), northern alligator

lizard (Gerrhonotus coeruleus), western garter snake (Thamnophis

elegans), common garter snake (Thamnophis sirtalis), and

northwestern garter snake (Thamnophis ordinoides).

Robichaud et al, (1971) and Slaney et al. (1973a) included

the red-legged frog (Rana aurora) and/or the western skink

(Eumeces skiltonianus) in lists of species present in the Skagit,

but data on locations were not given by Robichaud et al. and were
missing in at least two copies of the Slaney et al. report. In
their lists they did not include the spotted frog (Rana
pretiosa), a species for which a Skagit specimen record exists in
the B.C.P.M, Green and Campbell (1984} noted that the spotted
frog, red-legged frog, and Cascades frog comprise a group of
similar species; all are brown frogs that have some red, orange,
or yellow on the belly, which may cause some confusion in telling
them apart. On August 19, 1986, A. Farr and N. Minunzie observed
hundreds of tadpoles and newly transformed froglets of the genus
Rana that were in shallow water at the edge of Ross Lake. Due to
their very small size (length 15 mm) and absence of the
undersurface pigment that develops with age, it was difficult to
make a positive identification of the species. The froglets did,
however, have scattered black spots with light centres, which is

cne of the characteristics of the spotted frog.
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Discussion

Data collected during fisheries operations in the Skagit

River system in B.C. also suggest that the species Dicamptodon

ensatus does not occur in this area. No Pacific Giant Salamanders
were found during electroshocking operations in the Skagit in
1982 and 1983 (B. Griffith, pers. commun.,) From August 26 to
September 3, 1983, electroshocking occurred at a total of 19
sites, ranging in size from 25 m? to 120 m?. Of the 19 sites, 11
were on the main stem of the Skagit River (from near Nepopekum
Creek to Barrier Falls near Snass Creek), 2 sites were on
Nepopekum Creek, 2 sites were on the Klesilkwa River, and 4 sites
were on the Sumallo River, In 1982 electroshocking occurred at 4
sites on the main stem of the Skagit River above Barrier Falls

(east of Snass Creek).

No amphibians were included in the list of food types
consumed by trout in the Skagit, although anurans (frogs) were
listed as an available but infrequent food type in the Skagit
River (Slaney et al. 1973b). Food availability in the Skagit
River was measured by collecting a total of 286 subsamples with a
modified Surber sampler which collects fauna from one sqguare foot
0f stream bottom. Samples were taken from riffle areas; pools and
boulder areas were not sampled. The stomach analyses were
conducted on 497 trout taken from Ross Lake, 228 of which were
large trout (2 30 cm), and 432 trout taken from the Skagit River,
at least 153 of which were large trout. The trout were collected

in 1970 and 1971, In other areas in B.C., salamanders (i.e.,
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Ambystoma gracile) have been found in the stomachs of rainbow

trout (K. Kyatt, pers. commun.) and Dolly Varden char (B. Clark,
pers. commun.). Rainbow trout, Dolly Varden char, and Eastern
brook trout are the three major species of fish in the Skagit

River {(Adams et al. 1971).

Little information has been published on the distribution of
the Pacific Giant Salamander in northern Washington. Slater
(1955) listed one locality in Whatcom county (4.5 miles west of
Camp Shukson) and one locality in Skagit county (Samish, which is
near the coast). There are no records of the species in Okanogan
county, which lies adjacent to the Canadian border east of Ross
Lake. Nussbaum et al. (1983) compiled a map showing localities
throughout the state (Figure.G). Only two localities are in
Whatcom county, both of which are west of Chilliwack Lake in B.C.

The two localities in Skagit county are even farther to the west.

A hypothetical list of amphibians and reptiles in North
Cascades National Park,' provided by the U.S. National Parks
Service, suggests that the Pacific Giant Salamander may occur on
the west side of the park. The west side includes Mt. Shuksan,

which is southwest of Chilliwack Lake.

To assess the habitat potential of the Skagit River system
for Pacific Giant Salamanders, it is helpful to compare it with
the adjacent Chilliwack River watershed, where the species has
been found. The biogecclimatic units of both watersheds have been

mapped and described by Klinka et al. (1984). Almost all of the

'Presented in Appendix I.
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‘ (J PACIFIC GIANT
SALAMANDER

Dicamptodon ensatus

Figure 6. Map showing localities where Pacific Giant
Salamanders have been found in B.C. and in
Washington (from Nussbaum et 8l. 1983). The
most eastern dpopt in B.LC. is Chilliwack Lake.
The county immedietely to the south is What-
com County, south of which is Skagit County.
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sites where Pacific Giant Salamanders have been found in the
Chilliwack River watershed are in or near the valley bottom
within two biogeoclimatic zones, the drier maritime coastal
western hemlock zone (Pacific Ranges subzone) and the drier
submaritime coastal western hemlock zone (southern subzone).
These two zones do not occur in the Skagit River system. The
valley floor of the Skagit watershed, downstream from Twentyeight
Mile Creek, is composed of the subcontinental Interior
Douglas-fir zone, which does not occur in the Chilliwack River
watershed. This zone has drier and warmer summers and cooler
winters than those of the drier maritime and submaritime coastal
western hemlock zones. At higher elevations, slopes of both the
Chilliwack and Skagit Valleys are within the wetter coastal
western hemlock zone (southern submaritime subzone). Pacific
Giant Salamanders were found at two sites within this zone in the
Chilliwack River watershed. The mountain hemlock zone

(submaritime forested subzone) is also common to both watersheds.

In the Chilliwack River watershed, Pacific Giant Salamanders
inhabit Chilliwack Lake, Chilliwack River, and small creeks. When
characteristics of these three habitat types in the Chilliwack
watershed are compared with those in the Skagit watershed, the

Skagit appears to be a less favourable environment.

As the Canadian portion of Ross Lake is dry for several
months of each year, it is an inhospitable environment for a
species like D, ensatus which reguires at least 2 years to

mature, Even if the larvae or neotenic adults migrated to and
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from this part of the reservoir each year, they might not find
adequate food or cover there. Slaney et al., (1973b) concluded
that macro-invertebrate production was severely restricted in the
reservoir. A low standing crop of invertebrates in the draw down
zone of a reservoir is generally attributed to absence of
littoral vegetation and lengthy intervals of exposure (Fillion,
1976 in Slaney et al. 1973b). In Chilliwack Lake, Pacific Giant
Salamanders were found in rocky "rip-rap" areas (B. Mitchell,
pers. commun.). When the Canadian portion of Ross Lake is dry, it

is apparent that this type of cover is virtually non-existent.

Both the Chilliwack River and the Skagit River appear to
have abundant food (i.e., mayflies, stoneflies, caddisflies) and
adeguate rock or boulder cover for D. ensatus. Potential
predators, however, such as large-sized Dolly Varden char and
rainbow trout, may be more abundant in the Skagit River. Adams et
al., (1971) compared the sizes of fish caught in the Skagit River
with those caught in lower mainland lakes, including Chilliwack
Lake. In Chilliwack Lake, 60% of the fish caught were under 10",
30% were 10-14", and 10% were over 14", In the Skagit River, 12%

were under 10", 60% were 10-14", and 28% were over 14",

Small creeks may be critical breeding habitats for Pacific
Giant Salamanders (Farr 1985). All of the small creeks
intensively surveyed in the Skagit River watershed shared some of
the characteristics of creeks where Pacific Giant Salamanders
were found in the Chilliwack River watershed in 1985, such as

adequate water flow and sufficient in-stream cover. Summer water
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temperatures of the Skagit creeks were within the range of water
temperatures recorded in spring and summer at salamander sites in
Chilliwack creeks. All but three of the intensively surveyed

creeks in the Skagit appeared to have adeguate food.

Differences betweeﬁ the two sets of creeks become apparent
when other parameters are compared. The 10 small creeks where the
species was found in the Chilliwack River watershed in 1985 were
relatively low in elevation, had a vegetation canopy of 50 to
90%, and had a slope of 10° to 30°, At least B of the creeks
appeared to be spring-fed. No small creeks having all of these

characteristics were found in the Skagit River watershed.

Nussbaum (1976) stated that the Pacific Giant Salamander is
most often found at altitudes ranging from sea level to about 960
m. The maximum altitude for a reliable sight record is 2160 m
(Trinity Co., California); the highest elevations for specimen
records are 1790 m in southern Oregon and 1880 m in northern
California. Applying Hopkin's 'bioclimatic law,' that each degree
of latitude is roughly eguivalent to a 100 or 130 m change in
elevation (e.g., Bunnell 1982}, the upper elevational range of

the species here would be about 900 or 1100 m,

Sites where Pacific Giant Salamanders were found in the
Chilliwack River watershed ranged from about 31 m (Vedder Mt.) to
about 715 m (above Chilliwack Lake). Only 3 creeks above 750 m,
however, were surveyed in that watershed. Chilliwack Lake is
about 620 m elevation. The southern part of the Skagit Valley in

B.C. is about 550 m in elevation. On the east side of the Skagit
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Valley, however, most of the creeks have a gradual slope up to at
least 750 m elevation and on both sides of the valley the lower
portions of many creeks (including Creeks #1, 2, and 3) were dry
in late August. To find steep gradients and adequate water flow,
it was thus necessary to survey creeks or sections of creeks at
higher elevations. Nine of the intensive surveys occurred above
900 m in elevation (Creeks #2, 4, 5, 9, 11, 12, 13, 14, and 15),
The lower reaches of virtually all of the small creeks in the
Sumallo, Maselpanik, upper Klesilkwa, and upper Skagit Valleys

are above 900 m in elevation.

In addition to elevation, a steep gradient, a dense
vegetation canopy and/or a spring-fed source may be critical. A
steep gradient effectively eliminates fish predators which would
readily consume young salamander larvae (Petranka 1983). Shaded
reaches of streams are warmer in winter and cooler in summer than
exposed reaches; spring-fed streams are cooler in summer and

warmer in winter than streams fed by run-off (Hynes 1970).

Creek $#11 was the only small creek found which appeared to
be spring-fed (little evidence of any fluctuation in water level)
and was the only easily accessible creek which had both a steep
slope and a dense vegetation canopy. If elevation is critical,
however, this creek (with its mouth at about 900 m) may not be

suitable habitat for Pacific Giant Salamanders.

The previous discussion has assumed implicitly that
temperature plays a major role in determining habitat suitability

for the Pacific Giant Salamander. Evidence supporting the
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assumption that cold winters limit the species' range in B.C.

includes:

1. The species is distributed from California to the extreme
southern portion of B.C.

2. Comparing voluntary thermal minima of amphibian species found
in the Skagit with that of the Pacific Giant Salamander
(Table 5) reveals that the Pacific Giant Salamander may be
less tolerant of cold temperatures. Although Brattstrom
(1963) did not include data on three amphibian species that
occur in the Skagit, the occurrence of the long-toed
salamander and spotted frog in the northern interior of B.C.

(Green and Campbell, 1984) indicates tolerance of cold

temperatures.

It is possible that suitable habitat may exist in less
accessible areas in the Skagit that were not surveyed. If so, it
is very rare and localized. Based on existing evidence, the
conclusion is that suitable habitat for Pacific Giant Salamanders

probably does not exist in the Skagit River watershed in B.C.
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TABLE 5. Voluntary thermal maxima and minima for some amphibian
species.

Species Min ' Max Mean
(°c) {°c) (°c)

Found in the

—

Skagit

Long-toed -- no data -
salamander

Tailed frog 4.4 14.0 10.0

Western toad 3.0 29.5 21.3

Pacific tree 3.0 24.0 16.2
frog

Spotted frog -- no data -

Northwestern -- no data -
salamander

Not found in

the Skagit

Pacific Giant 9.6 16,2 13.1
Salamander

Rough-skinned 12.5 18.4 14.8
newt

Compiled from Brattstrom (1963)
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Appendix I.

Hypothetical Listing of Amphibians and Reptiles in North
Cascades National Park and Ross Lake and Lake Chelan

National Recreation Areas

(provided by the U.5. National Park Service, Washington)
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NORTH CASCADES NATICNAL PARX
ROSS LAKE AND LAYE CHELAN NATIONAL, ReCREATICN AFG.-S

Kpchibians and Reptiles
(Bypothetical Listing)

The following list is suspected but not confirmed. Please notify Park Rangers
of correctians, additions and observations s¢ that a carplete and accurate
checklist may be prepared.

AMPHIBIANS
Caudata

Long-toed Salamander
Tiger Salamander

Nerthwest Salamander
Fough-skinned Newt
Vestern Redbacked Salamandar
Pacific Giant Salamander
Eschscholtz's Salarander

Salientia

Western Spadefoot Toad
Westarn Toad
Pacific Tree Frog
Tailed Frog
Spotted Frog
Redlegged Frog
REPTILES
Turtles
‘Painted Turtle
L 3
Short-hotned Lizard
Sagehrush Lizayd
Western Fenoe Lizard
Side-blotched Lizard
~ Western Skink
- Northern Alligator Lizard

Snakes

Rubber Boa

Racer

Gopher Snake

Conmon Garter Snake
Western Garter Snake
Northwestern Garter Snake
Western Rattlesnake

{Thelan Area)
(West Side)
{Ccron

(vest Edge Only)
{vest Side)
(west Edge)

(Doubtful, Southeast)
{Common Throughout)

 {(Comron Throughout}

(West Side)

{East Side - Scen at Stehexin 1969)

- {Chelan Area)

{Chelan Area)
{Cornmon)
(Seen Near Stehekin}

(Fairly Common)

(East Side Mostly)

(East Side Mostly)

{Commen) '

{Ccnmen)

(qostly on West Side)

{(East Side Especiiully Stehekin Area,
Fairly Commom)

- {May 1979)
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Appendix II.

Stream Survey Data Sheets
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Stream Data

Date: Aura !‘7, 1986 wWeather: clesr and warm

Creek # : ) Name: JInternstional Creek Area: Shaqit
—_— o=

Location: _West side o8& Ross laslke oen He Canada/(/S.A.

border

Survey Starting Point: ed ae ot Ross L?Lr.b

Meters surveyed (very approximate): Seo

Stream Gradient: g° Water Temperature: /1 °c.

Streamside Vegetation

Tree: Devalos-£ir  western Yedcedar | Western vew , western hemlocic,
L4 -7 L4 v -7 ')
vine maple , Sitwa alder, degwogd . blrde Cottonwaerd
) - |~ 4
Shrub: _Devil's club, Goat’s beard, fed eldecbecry . willows |
> L4 L4

Herb: Lady fefn , moss

Cover

Logs: /S Do Dverhanging Vegetation: 23 2

Overhanging Bank: @) Rocks or Boulders that provide cover: _Z25 7

Stream Fauna: StoneLiles . caddistlies _ leeches

Quantity: Storadlies wre qvite abundant

Amphibians: taled Froas : 2 tadpoles + 2 »dvits (ot § 3nd one vachissified)
o —=—

Fish: trout (5-—/5‘ cm_ in knjﬂ,\ in /ow,rﬁp:rt of creek

Number of Pacific Giant Salamanders: Caught: o Seen: o

Comments: _ ~This creek was d.f_uj > H, mou%__c-’;low‘:g ur\aﬂa‘ggogndj
dut had sbundant water velume Sbewb SO m. UpSdream from
e mout, Water ocevpicd 23 - 46 % _of 4ha choannel So
there  were nop Owh‘an@iné banles above Yhe woter, The voper
part of secti we  Suf leo e svitable  habitst

§
foe Pacific Giant  Salsmandecs,
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Stream Data

Date: 28 8 weather: overcast and warn

Creek # : _2__ Name: Golene Crecic Area: Skagit

Location: _» tcibutary on the west side of the Sleagit River
_north % Ross Lake .

Survey Starting Point: _Golene Llake Trat] 2t vpper Cfoss;ﬂj of crede

Meters surveyed (very approximate): /1So
Stream Gradient: /S ° Water Temperature: 12° c

Streamside Veqgetation

Tree: Sitka alder, Dogalae () m:glc (western reficedar anll western

hemloude well bade from e OV'E_A’J"-)
Shrub: _Devilé club, willow, sSslweonbeery doat’s beard .

Herb:  Cow parsnip, Acnica, l;dyﬂrn;#ouﬂ-w-;}e'_ -}mw@; Bsters
Seass foorm floprer | bedstraw

Cover

Logs: 10 2 Overhanging Vegetation: 72

Overhanging Bank: 0.S 2 Rocks or Boulders that provide cover: 25 %

Stream Fauna: _Stoneflies  caddisfiies m!_¥$l;gi.’74mh7&‘#f

Quantity: very 2bundant

Amphibians: Tailed 'Fro‘;is: 9 {adpoles ¥ 2 small advlts (eaclassified)
Fish: (@)

Number of Pacific Giant Salamanders: Caught: 8) Seen: o

Comments: _ A b'.‘&kt—;‘?‘" Strevm  with S -Fg?fl»f l&rse. voluag, of
VW atrt wWhioh oC(.gfj_q.d sbout 339 of He c-l.\'zr\neL “The  sSection
we surve;;cA had | i Y ove and
Llowed %ow&h lush decidvoys  s(ide VEgL{'b{ior\ . “Thave wewe many
beor $3115 nd 5.3,\5 ot  beac -Qa,&_.es svch 5 nibbled p:(snnps
Suwcy was terminated ot Hhe b3se of 2 S . }'\\qk _"olop:r\q

3wy waterfall, We eould hove c\rcumr\y_n_g.dsﬁ._ﬂu. w ater £l bngk;e,
> stuf well-vsed  bear trail H\roug\ dense xfm:.j;a-t.pm but we
_decidad 2aainsk b, Golene Cregle w;es dry ¥ e Liest  tral

Crossing .
~
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Stream Data

Date: A% .’.7.‘7,, 1986 weather: overcast »AD rild
Creek # :+ 3 Name: wnnamed Area: Skas‘\-l:

Location: _A ‘Lr'._bgtary on e east side of Hao Skaéit Rc'ver:r flowsg
_down Ne?agekum M¢tn.

Survey Starting Point: _where Centenninl Ir_a]! crosses  the creel

Meters surveyed {(very approximate): 500

Stream Gradient: s°® Water Temperature: 12.°c.

—

Streamside Vegetation

Tree: Do%hs magle western yedcedar Sitlka older vine meple
Meoe cottonword Pougles-fic | red aldec westen hemlode

Shrub: _ thimbleberry Devil’s club | Snowbeery  cvrrant

Herb: _maidenhsir Seen  moss Lo flower , |ieorTce. ECrr\; sword Lern |

|ody fern Qe2ss Ledstaw CDL\JM‘Q'*ﬁﬂ, Siar Llowes
' e

Cover
Logs: b} 2o Overhanging Vegetation: 28 2

Overhanging Bank: _3 7o Racks or Boulders that provide cover: /S 7

Stream Fauna: ."»tt:.ne.-F'!n'e,.L’i /caof\u’ coddisflies

Quantity: 2bundant
Amphibians: Teiled frogs: 3| tadpoles + = small advits Cunclassified)
Fish: ¢

Number of Pacific Giant Salamanders: Caught: Q Seen: (®)

Comments: A gcntld ClSC'thIfL’c) Strearmm  whidh was -F-aTrI? Tpen
2rd. LES,V s _walle u'p, There _was qug;fc water volyme  ond
mRny goe&-szzaﬁ _‘naals with Yock Cover,  Waler D(-c-v?.oh,,& »bowt
bl 2 _o% ha channel f'essib}}.l not steco ¢noyah for Pocific Giant
S5 el £r 3] ; ‘ d

2 emunders, elow _dhe >1 Lross:ﬁ_ﬂ;L creede was £y




; 38

Stream Data

Date: f\vq 20, /986 Weather: clear and Warm

- 7 -
Creek # ft Name: Antlmor\y Creels Area: Shawatum
Location: t"f_éutar# of Shawastum Creek

Survey Starting Point: 10332% road on N _side of  Shawastum Cr,
Meters surveyed (very approximate): ___ (Do

)
Stream Gradient: 20° Water Temperature: 9" c.

Streamside Vegetation
Tree: Western redcedar , Dovalas-Fir  western h C Sitka alder

vine p\-;'tﬂc.# Dou‘glis M‘o'DIC—L
Shrub: _Devil%s club ,Salmnr\bbﬁ‘y; ted eldcrbcrry . Geat’s beavrd |

Herb: wild |i[y—o{- %u\h“g.rf; twin- €lower, lk&}; £ern —Qr2s5E5 . mMoSs

Cover
Logs: i Zo Overhanging Vegetation: 8 2
Overhanging Bank: ) Rocks or Boulders that provide cover: _J/5 2

Stream Fauna: (sidenti€ied ¥ | (looks ke small qreen caterpillar )

Quantity: Scaaee
Amphibians: (@
Fish: O

Number of Pacific Giant Salamanders: Caught: (@) Seen: Q

Comments: A stegg creele Wity unstable (loosed wockes and 'Df‘ge.
1035 strewn ‘Er\‘;}thS& dowp the erethe bed, Woter occupied less
Yron 507, of Jhe channel. Crecle was braided ?f\j‘placcsi with
seversl  spal\ channels  3n —sized pools. 5ufvc/v was
terminated 3¢ 3 Yyn. Algh 510;2'!"\9 bedrocke water{all,  “This

vy
Creek had oosd water Rlow, sbundant cover and 3 gad_gradient

but Sppens nstable = 2 Virtuslt %)
$or  Paciic Gipat Sxlpmanders.
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Stream Data

Date: Avq 20, [98& Weather: clear and Aot
Creek # : 5 Name: varrhotitg. Creeis Area: Shawatom
Location: i[]huiaf;\jt of Shawstum  Cregle

Survey Starting Point: Ioggr}r\g road on N side of Shawatum CH.
Meters surveyed (very approximate): /SO
Stream Gradient: 20°

Water Temperature: /0 ° .

Streamside Vegetation
Tree: Siths alder . western Tdcedar#bogjas-%r

Sthrub: _Devil’s club, Goat’s beard, Sasleatoon befry, vineg maple,
w'ﬂ\owF currant , S:lmonberry

Herb: i'?-A\IJ Sern Atalcs ,  rmoss
Cover
Logs: 20 7 Overhanging Vegetation: 90 2

Overhanging Bank: / 2. Rocks or Boulders that provide cover: 2 7;

Stream Fauna: Stoneflies caidisfl\'e,s’ Anid, ¥ |

Quantity: _Fmbly B&e%‘@j;g.; Avt not rC)“;}' 2 bundant
Q

Amphibians:

Fish: @)

Number of Pacific Giant Salamanders: Caught: @) Seen: 9]
Comments: dilLic v Cre Ser S n
vegotstfor\ . Above lpaal o 4 St

ek L is 2 clese cuk  which hes plso  been burnef, Thare sere
relstively B [ Sect s bear

ST&!\ rd  one dead robin _in the crepgk, Could be “J,:)gs‘;ble v
Gtat  for  Pacifie Giant Sslamen~derc,
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Stream Data

Date: Aua. 2?._, (986 Weather: clear and warm
Creek # é Name: unr\zme& Area: Ska.gﬁ:
Location: _first creek on the S. side of He Skagit £, Aee&fg £ _3long

[ la -

Shag; ] >i Second C 12 W of entve s ite )

Survey Starting Point: Skaqgit Liver '
Meters surveyed (very approximate): 400
Stream Gradient: /5° water Temperature: 7° cC.

Streamside Vegetation

Tree: wesurnre;f cedp 20, ,220;235 'FU" vine ﬁ'\a_’elg_r__-sm deﬁl"’

dggb/ood
Shrub: _ Devil‘s ;/ubﬁL Gost’s 6£zrd’_ currant

Herb: Lac'tuc-‘t% Zwisted Stall

Cover

Logs: /57 Overhanging Vegetation: [0 7%

Overhanging Bank: / 2 Rocks or Boulders that provide cover: _JQ 7
Stream Fauna: _ mayfli es . [eeches

Quantity: m;yfllc.j abwu{>nt 2 few .S'io_r\.e..il.es, guite 3t leeches
Amphibians: ‘r‘e.le& £roag © (OML smatl  brown -Froq (""2- sCm ionoD |e.hpt

Fish: O < \ inte 3 Small turbulent Poel »nd Couu not be found bjn.r\s

Number of Pacific_Giant_Salamanders: Caught: Q Seen: O

Comments: _ A lirggf £a\'r\¥ cpen Creejc, Water Volume was so

¢ Cou \y__Se»c side charnels ond edaes,

m £ < nd sli Ve  accv n e
Cre ¥ logs 3nd smull lpose vtocdks into  the
chennel, “There  ma > > c

Fao?@?c GCiznt 5>lamhr_~§er: but the creeic rﬁy_u_o_

Uﬂsf?-_l:ig_. We saw = J;i#)’au in _Yhis cyepde .
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Stream Data

Date: Aua. 20, 1186 Weather: clear 3nd warm

Creek # : JZ Name: vnnamed Area: ék;g-’t

Location: Flows down Hatchet head Mtn. on_ the €35t s,de of
_Yhe .Skg}i;“_/g.

Survey Starting Point: Skgf‘f— Kiver 77‘«?7[
Meters surveyed (very approximate): /SO
Stream Gradient: ‘ILO Water Temperature: 7° c.

Streamside Vegetation

Tree: western ved cedar ter m oy -Lir bl tionwo &’
Sit der cval>s :nlc’. western yew

Shrub: Glrant 2lse delebeer evil’s club

Herb: twisted stalle . moss

Cover

Logs: 5 2 Overhanging Vegetation: 25 2 (cedar)

Gverhanging Bank: 0.2 2% Rocks or Boulders that provide cover: /0 2

Stream Fauna: mayflies Stoneflies caddisklies, ynid. ¥ |
Quantity: 2bundont

Amphibians: Q

Fish: _Lrout (Vcr’v small _vp fo 20 em in /Cf'\\/dﬂ'\j

Number of Pacific Giant Salamanders: Caught: @) Seen: Qo

Comments: Yom tr with 2 lyrae volume of

Jeater » So _we could or\l}, Se>rch edjes 2nd  small] ;OoolS.
I+ w5 a_ comferoys *oﬁtst ?3& S ‘JC";I £ :5}/_
o walle U{) X Looks lile 30'::& trout  habitot .
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Stream Data

Date: Ava. 26, 1980 Weather: clesr 2nd hod
S v C1a%-
Creek # : 3 Name: Sil\/cr_d;.‘\sg Cr. Area: .Sica&‘\t

Location: _A j&r‘fbuf.ar]v on vhe ¢ost side of Skagit ﬁ.y_ close to
the Manping FPorle bourdary .
Survey Starting Point: .Sk:g'\t Liver Trail

Meters surveyed (very approximate}: Do
Stream Gradient: 2° Water Temperature: 12° <

Streamside Vegetation

Tree: _western redcedar  blsck cOiH'or\w;;Q& wasfcerhCMlpck DOVqlas--Fm
Sikky otder

Shrub: _ted esier doawood Devills clvb Salmonburu wﬂlow currant
-H\mhlf.burv 6_0;1’5 heavd

Herb: la&v-Gcm Sj_fcuee.& OsS

Cover

Logs: 30 2. Overhanging Vegetation: /S 2

Overhanging Bank: I 2 Rocks or Boulders that provide cover: 20 7‘,

Stream Fauna: Stoncf/{gs’ ma;f[?es g;géisﬂ;;&r jeeche s

Quantity: 2bundant

Amphibians: Taled -Frg%: ) 'L>C£,po|2-

Fish: Trout : _one w /S em /Jong

Number of Pacific Giant Salamanders: Caught: o Seen: ()]

Comments: “The |0wex Jly:nst'{: of ‘\‘Le Sectipn W SUer}zul WS S
isturbed.  Somewhw»t Scouf RN ¥ iams
Wader volumg \wds 'Bchqyaj{. ond.  Lur ~Siae

pools with _lots of Qy_a\\:abl& cover, Paris of M ertede wtre well
63\«@.@&_ Ly decidvous 4rees and Shrubs, — Woater oqurp.e,g >bout one
ik ok +kp_. chennel, which w2s pbove S . i width, we hiked.
vp o 4o old c»bin }r\-A mine Shaft ot dhe bose of o 1Om. haﬁk
§log‘|% S+Qg bedrocke waterfall. Tt looleed lilkee the creede continved

2bove %robal;sﬁfs#_bﬂm_uﬁﬂs So_we did not t%and clim b

fTow >t i,
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Stream Data

Date: Sept. f@ﬁ, {986 wWeather: Overcast with shewers 2nd Sunny brtales

Creek # : j Name: vnnzrmed Area: SU"\‘-’B”Q
Location: Liows down Mt . Te.ar;e.; on The e>st side of 4he east Lorke of
He Surmalle fjw/ in dhe Skij ares

Survey Starting Point: top ot gkzir\?’}_{_;
Meters surveyed (very approximate): 200
Stream Gradient: 23° Water Temperature: 5°c.

Streamside Vegetation
Tree: Sithka alder, Engelmann Spruce , Mmountain hemlogie w‘ul\owr
14 res L} kd
western white pine

Shrub: _ Llve Avedleberey false w2alen
r A4

Herb: lady fern o>t fern twicted stalic, moss

Cover

Logs: ¢5 2 Overhanging Vegetation: S0 2,
Overhanging Bank: 5 e Rocks or Boulders that provide cover: 52

Stream Fauna: _caddisflies, sioncflies, mayfiies  [ceches,

Quantity: B-rf?ciu)tc. (7) ~ ot Lg;ft?_r 2bundont

Amphibians: Tailed fiong 3 8 {at_?olcs

Fish: o)

Number of Pacific Giant Salamanders: Caught: ®) Seen: 2

Comments: Thas crede had ﬁ}&e,qpub-l-c. watr Llow 2rd moderste sized
J')aoks. Thire WENE O rc:lk\', l‘b\-§¢ _'poo(s. Muo&g{; jHu_c,ru,k.
was  subferrinesn - 'clou‘-mg pgrderneath = CInepy o & Ios:.
“The 5|o:a¢ :;&_;-;u,nk tp e [ower 1p‘-l‘t of  Hhe Seedion e Suf'vtj/yla
ey been Josged -8 burngd to  ceerte o Sk _Sh‘pe.- “There s
_ > 30;} uerje’g:tiuc eInopy over 4o c.r'wr.dc’1 ard  the gr)&tmt »rd
srount  of 103 COVIN '.!n‘\-_,‘r very sateble, Spr Pridie Giand S>|>M}T~:¢uf;;
but 2vailable foel may be AnsutElGeat  and  He crude 35 old  die
o Ha high elevation,
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S5tream Data

Date: Auyga 25, /98¢ Weather: clear and _hot

Creek # : L 7l'\lame.: Shass . and East SrassCr. Area: S/ca‘_git_:

Location: @ iribubtr'y 6n_Ythe N, side of e yepes Ski:g:’t . i
He mouth ot He creek is within M:nn'\'f\g Park .

Survey Starting Point: H\T}kw;\zﬁi‘é

Meters surveyed (very approximate): 200

[

Stream Gradient: 4° water Temperature: _Jofc.

Streamside Vegetation

Tree: western Ted cedav | bog_glas-?ir‘}, bouglasﬁ%ple._, atclcr,
western hemlaock

Shrub: Devil’s clyb , curtant , red cldcrbcrf_fu

Herb: (Queen’s Cup tvwicte & .S‘{:all(_i !b&y -Fer’n’. foam Llower

Cover
Logs: 102 Overhanging Vegetation: /IS 2
Dverhanging Bank: &.5 2 Rocks or Boulders that provide cover: 579

Stream Fauna: mayflies . stone files (Antd . 3 |
—_— T .2 7 7

Quantity: very sbundsat
Amphibians: Tailed -Frog_s' : 4 t:A'polc.s
Fish: Ltrout ~-one “i0em 2nf one 20 cm !br\j in_o m!;ﬁog_.

Number of Pacific Giant Salamanders: UCaught: o Seen: [®)

Comments: ¥a L = i i "

_-Emg_gmn cascades, A lwg; volvma of \vates atﬁgg’g
b occu{:?o& N\? “S0% of e channel. Eghgj 12mS ﬁa?rl}:

s v o )

i) c =Lt Sran rnders .
Snass  Creele  wenk un&ugwhom tha trajl Cfo;s]‘r\‘o} wWe
surug?l@& “SH M of East Snass Cr,
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Stream Data

Date: éug 26 1986 wWeather: Clear _and hot

Creek # : _1l__ Name: unnamed Area: Skzsit
Location: _ 8.3 Km E. of Snass Creeijc _alom va 3 5 ibutsr

of Hu Skagit Rivee on Yo nortk side of e hx‘g}wav
Survey Starting Pcunt' Hf_ghwajv

Meters surveyed (very approximate): loeo
Stream Gradient: 14 ° wWater Temperature: 10 ° c.

Streamside Vegetation

Tree: Willow . Sithka ;lderr_ J)ot:/q!as-'ﬁr

Shrub: Devil's ciub  red cldubcrv:_}g_

Herb: lady Lfeen qouﬂ\;or\-aqu_stingtg‘g pettle Sr;&
7 7 P [y i

Cover
Logs: 1S % Overhanging Vegetation: 90 _2
Overhanging Bank: 25 9 Rocks or Boulders that provide cover: _{0 7

Stream Fauna: S‘l‘onc_?ln'esl m:_y,[-F”% caddisflies
Quantity: 2bundant

Amphibians: o

Fish: 0

Number of Pacific Giant Salamanders: Caught: @) Seen: 0

Comments: _ A very difsieult creewc to search . dye 1t r\e;rl_}; Fm?cnct_rabe.
thiclcets of Devil’s club, Also, psets of the creck are Svhterfanesn
_and Hoere s er\avgk ]og debris in jr_be' l'sra‘r FDQ'-S ot Salarmanderc

could ezsijy_ void et lon s “Theee i35 Nidtle evidence of :n},
fvetustion in  wWater level which Svgacsts ot #his 3s 2 £pring- Led
creele, tha velyme 26undont fpod >nd cover ,

“Eﬁfl\ll sieep gtadicat 2bsence of trout , ond 3 siable creele bed
Su‘jscfﬁ' Hat this ceade would be Tdegl habitat Lfor Pacific Giand
Salamanders, A potential problem is 4 culvert >t Hh k\qlww which

13 _2b%ut 3 m., fyutucal Asst;ncd 2bove the creeje, 2nd whnd-\ mv prevent
DLLESS UJ]’D He creeke  from e Skbjrb River.
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Stream Data

Date: Ava. 2\, 1986 Weather: clear a~nd Aot
) 7
Creek # : (2 Name: unnamed Area: M'a-.se,l'pm'uk
Location: on A aselpanile Cr. w4 3 wh
ing YT [t L X! Skaa; L .
Survey Starting Point: Jogaing ro»d
pw I~ Mg
Meters surveyed (very approximate}: | Yo)
Stream Gradient: _2.00 Water Temperature: 1 °c.

Streamside Vegetation

Tree: 3t Khigh  balss its -8 westera hemlocdles , tia S
ted cedlars Sitks alder, wWillows

Shrub: _ Devil’s clob | wild raspberry salmnhcr\'y

Herb: Arnicaf efasses .

Cover

Logs: So 22 Overbanging Vegetation: 25 2
Overhanging Bank: 10 Ze Rocks or Boulders that provide cover: _/O 2
Stream Fauna: St_Qne_:Fl-'e.s_, ma}/fﬂﬁs

Quantity: ?—vfte pbundant

Amphibians: Q

Fish: O

Number of Pacific Giant Salamanders: Caught: @) Seen: ®)

Comments: “This s » braded creele thet Flows ‘H’\f‘o%lﬁ -
clesrcut, The rocks in the ceeefe bed e loose and
ynstable but tYhere i adesuste drol dad cover tor
Pscitic "Gisnt Solamarders, "
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Stream Data

Date: Ave 21, 1986 Weather: clear and Aot
Creek # : _/3 Name: unnamed Area: ﬂascgoanik
Location: _on the W. side of ﬁaSc{ganik Cr‘; “ 7.6 bem _ from where the

in joing _the m] kaai “This_c f 2 lalces,

Survey Starting Point: /oqqf'fy road
-l

Meters surveyed (very approximate): _ 250
Stream Gradient: 8 ° wWater Temperature: {3° C.

Streamside Vegetation
Tree: western hemlodde, balsam £ir. Dovalas-fir, itka slder
- k4 — 4

Shrub: Devils club

5:b|rv\or\bcr("v, Lalse a:.ale'a’, bive }'\uckfebuy

—’J_
Herb: MmosSsS
Cover
Logs: 721 Overhanging Vegetation: 15 2

Dverhanging Bank: _ /0 9g Rocks or Boulders that provide cover: [S'?o

Stream Fauna: Sfonejl.‘es, mag-ﬂh’cs/, c;daf.‘sfh'es_; Jeeches

Quantity: _-f'an‘rllu 2bundant , cspecially meyflies,
Amphibians: Tailed -?135: 4 tbij'ooig,s snd 2. w»dvits (Or\e. o7 3nd one vnchrss)
Fish: (@)

Number of Pacific Giant Salamanders: Caught: @] Seen: ®)

Comments: A ;Cr\ﬂc- C:-sc:&jrtﬂ stresry  with Jots of Wwailtr | Mimf
s very s > deep on r SERT

e __Seor es acle wpter 0[57 side channels, g;‘t“r\j

insects in HAae aic Were very bad, Found dne Soiitzgy 6&9:. eqag

Fi
(v0.5 crm diameter) with 2 dork central sjpnt L 2iacked 1t

Yook by 'nbele'ce,l.
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Stream Data

Date: Ava, 21 . 98¢ Weather: clesr and watm
Creek # : _J% Name : wnnamed Area: f’]aselip;iﬂ'(
Location: On 4he W side of Maselpanik Cr /2 km £rons where the
0AdinA 0> &:ns-ﬂu rmaeis Sk'ag_‘ut voad |, This crtek comes frgm 2 J>ke .
. . . f
Survey Starting Point: wpper loﬁgan} oaf:l

Meters surveyed (very approximate): 2850
Stream Gradient: 26 ° Water Temperature: 2°c.

Streamside Vegetation

. & - 3 e - £n S
Tree Dcaugbj -?\r; balsam :Fn“,. mountain N m\ock, ch/m;nn prvce

Shrub: f>ise zale Ty cile

Herb: L/ Stalk rnic ! in Cltarcyt

Qn‘xes /Qinc . ['J’fdd v:’nfcrgrm .

Cover
Logs: A Overhanging Vegetation: /0 70
Overhanging Bank: __3 % Rocks or Boulders that provide cover: /02

Stream Fauna: _Stoneflies m:u{;.;£[fr,sr caddis flies, leukes7 Unid ¥ |
Quantity: 2bundant

Amphibians: Toiled -Froﬁ_s : 2 tadpoles and | adul o7
Fish: (o]

Number of Pacific Giant Salamanders: Caught: @) Seen: Q
Lomments: The lgwer Pth of the Section we SU"'Vt.Yg,A is__in

® > t but  we Lo..8 any insects and  one thﬁpp’e there .
The cleatcur js 4 the Fireeed St@é{g,’ with tree quﬂlm.‘g_s
2bout 0S5 m k'.&)h Fuytther vpstreom ,_ in vnlaqsul -Fortst.]

there are Nurmeroys bedrocic WAtc.rzall_S __MoSt
o which we had tp  skirg arg“gé, Fhro %5}\ m_hysixg Am
Lairly conSident T Pacific Giant Solomandecs were here we
woyld 35 there is pot mych cover for them,
fou 3 > beige - vr 5, 0:Sem in diame ter

with 3y datke JPQ'I'S in_each €ag ot He Loot of 3 waterfall
on Yo vpper Syuefaces and ” sides oY soveral rocks,
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Stream Data

Date: éggg 27, 198¢ Weather: clear and hot
Creek # : _IS Name: uwnnamed Area: Kiesilkwa
Location: _end of I°331" ro® lpn 3 of ilkewa

o Y tre i 0 103 in Skagl .
Survey Starting Point: “3om.  =2bove ]oggfrxg road (in timber 2bove clearcut)
Meters surveyed {very approximate): 300
Stream Gradient: 30° Water Temperature: /10°c.

Streamside Vegetation

Tree: _westeen hemlock , western tedcedat balsam Sir

Shrub: bfve hvck!de;z__’,_ £alse azalea, aonths ﬁ&ara% Pevil’s clvb
ST ONS

Herb: Foam QMWT ool fern £3icy hdls(?)__r moss

Cover

Logs: /5 7 Overhanging Vegetation: /S 2
Cverhanging Bank: @) Rocks or Boulders that provide cover: /0 2
Stream Fauna: stone b lies . caddisSlies , unid ¥ |

Quantity: c2dRisflleg are Dbuadont

Amphibians: Tai\ed froas 2 17 tadpales and 2 2dult O 's |
s M
Fish: (@]

Number of Pacific Giant_Salamanders: Caught: o Seen: &)

Comments: A iﬁ\f\g open Creek withh rmpis-covereld bowldere .
“E W3S €25 3 > {6 were £as S “There

was dbundw»nt ;laze on e tociks {pr el poles B fed on,

__.ec:.l.k__.ﬁ._p'a_r\d-:b_a_njﬂ_e{ trees have Sallen into ~the.
channe Water volyma wias b&equbtt for salompndars  andl opevpied,
2bovt 337 o8 W (J\i-r\r\.l_.,L_ ’nu_n, W s Ppob!blq" 3‘&%\!* Cover

dor slpmanders  especizlly in Hha ldraer oonis,  Ta $e cleac cut
aa 7 ) T

i

sbove Jdha lggs‘,%ﬁ rord  this 25 Co e weied by loa debei
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