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Part 1 - Status of Tasks
Tasks completed to date:

– Step 1 – Review Existing Information:
• Reviewed existing maps, general observations, IFIM videography

and photographs of Lake Creek provided by EES Consulting.
• Reviewed photographs of Lake Creek (100-ft intervals) provided 

by Kathy Dube.

– Step 2 – Reconnaissance-level Survey of Lake Creek:
• Performed a complete survey of lower Lake Creek on Sept. 6, 7, 8, 

and 29, and Upper Lake Creek upstream of Packwood Lake on 
Sept. 30.

• Identified and evaluated areas of potentially suitable habitat for the 
target species.

• Documented site conditions (photographs and/or video).
• Performed opportunistic searches for amphibians.
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Reach 1

Reach 2

Reach 3

Reach 4

Reach 5

Part 2 - Habitat Features Within Stream Reaches

Stream Reaches as designated by EES Consulting, 2005
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Reach 1: Relatively low elevation (less than 1,200 ft) and low gradient (mean slope = 
2.9%); largest substrates are small boulders and cobbles, and there are numerous cobble 
bars; no exposed bedrock; no tributaries or seeps identified; banks range from low to steep 
and undercut; much of the reach consists of runs; there are no deep pools, but there are 
pocket pools and areas of quieter water on creek margins.
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Reach 1 - Representative Conditions
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Reach 1 - Representative Conditions
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Reach 2: Relatively low elevation (1,210-1,440 ft) and moderately high gradient (mean 
slope = 7.3%); largest substrates are boulders and cobbles; exposed bedrock occurs in much 
of the reach which is mostly confined to a narrow bedrock canyon; areas of bedrock do not 
display deep fractures or accumulated cobbles. 

Two perennial tributary streams 
and a seasonal, gravelly seep were 
identified; banks are mostly steep, 
including vertical cliffs; cascades, 
runs, and pools (some deep) 
predominate, and there are also 
chutes and glides; bedrock (with 
no apparent deep crevices) and 
boulders predominate in splash 
zones.
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Reach 2 - Representative Conditions
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Reach 2 - Representative Conditions
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Reach 2 - Representative Conditions

Chute at RM 1.05

Unnamed Tr ibutary at RM 0.8



Packwood Lake Project – Amphibian Survey Reconnaissance

Reach 3: Intermediate elevation (1,440-2,360 ft) and moderately high gradient (mean 
slope = 7.9%); large boulders particularly common; areas of exposed bedrock are 
concentrated within a segment about 1,500 feet long where there are two large cliffs with 
accumulated cobbles and boulders at the base.

Three perennial tributaries were 
identified (one of these includes a 
broad area of seep-like flow 
through moss-covered cobbles; no 
perennial seeps were found, but 
seasonal seepage in the areas of 
exposed bedrock is possible; banks 
are varied and include areas of 
boulders, steep bedrock, and low 
banks with trickling flow; 
cascades, chutes, glides, runs, and 
plunge pools predominate; there 
are also three waterfalls, including 
the tallest falls on lower Lake 
Creek; bedrock, boulders, and 
cobbles occur in splash zones.
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Reach 3 - Representative Conditions

Cliff at RM 2.0
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Reach 3 - Representative Conditions
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Reach 3 - Representative Conditions

Water fall at RM 2.05
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Reach 3 - Representative Conditions

Cliff at RM 2.3
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Reach 3 - Representative Conditions

Water fall at RM 2.64
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Reach 3 - Representative Conditions
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Reach 3 - Representative Conditions

Art Lake Creek Confluence (RM 2.5)
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Reach 3 - Representative Conditions

Still image captured from video

Unnamed Tr ibutary at RM 2.9
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Reach 3 - Representative Conditions

Unnamed Tr ibutary at RM 3.4

Still image captured from video
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Reach 4: Higher elevation (2,360-2,680 ft) and lower gradient (mean slope = 4.3%); 
largest substrates are boulders (few large) and cobbles; there are no areas of exposed 
bedrock and the valley form is wide in this reach.

No tributary streams, 
rocky seeps, or springs 
were identified; banks 
generally not steep; runs, 
cascades, pools, and glides 
predominate; there are also 
pools outside of the active 
stream channel; there are 
no significant splash zone 
habitats.
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Reach 4 - Representative Conditions
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Reach 4 - Representative Conditions
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Reach 5: Higher elevation (2,680-2,857 ft) and higher gradient (mean slope = 8.4%); 
largest substrates are boulders (few large) and cobbles; there are no areas of exposed 
bedrock.

No tributary streams, 
rocky seeps, or springs 
occur; banks are 
moderately steep; 
glides, pools (including 
a shallow pool 
immediately below the 
drop structure), 
cascades, and runs 
occur in this reach;
there are no significant 
splash zone habitats.
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Reach 5 - Representative Conditions
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Reach 5 - Representative Conditions
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Reach 5 - Representative Conditions

Lake Creek 100 feet below the drop structure; a shallow pool (not in 
view in this photograph) is located immediately below the structure.
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Upper  Lake Creek: The area investigated upstream of Packwood Lake consists of 
several relatively low gradient stream channels with various lentic habitats in the 
surrounding area (shallow marshy pools and swamps).  During the field investigation 
on September 30, heavy rain produced strong flows and silty water that precluded any 
documentation of instream habitats. However, photographs by Kathy Dube (included 
here) show fine substrates no larger than gravel.  Because of the constant rain, we were 
unable to take photographs or video of the wetlands around Upper Lake Creek.

Packwood Lake
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Upper Lake Creek
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Upper Lake Creek
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Upper Lake Creek Vicinity
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Other  Areas: Based on reports of frogs (later determined to be Cascades frogs), 
we also briefly investigated the area surrounding a tributary on the southwest side 
of Packwood Lake. Lentic habitats consisted of shallow swampy pools and shallow 
emergent wetlands.
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Tributary on SW Side of Packwood Lake
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Tributary on SW Side of Packwood Lake
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Instream habitats– Suitable habitats for giant salamanders (Dicamptodon
spp.) occur in each Reach of lower Lake Creek, with the best habitats in 
Reach 3, 4, and 5.  Habitats for Coastal tailed frog (Ascaphus truei) are 
also probably concentrated in (and possibly limited to) these reaches.  
The area investigated in Upper Lake Creek is not suitable for giant 
salamanders or Coastal tailed frog.

Lentic habitats– Pools outside of the stream channel in Reach 4 and the 
shallow pool immediately below the drop structure pool appear to be 
suitable for at least some pond-breeding species, particularly Cascades 
frog (Rana cascadae), and possibly Pacific treefrog (Hyla regilla) and 
western toad (Bufo boreas). The same species may also utilize shallow 
pools in the vicinity of, but not directly associated with Upper Lake 
Creek.

Part 3 – Preliminary Conclusions and Findings:  
Habitat Suitability
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Habitats for Semi-Aquatic Species– There are no suitable habitats for the semi-
aquatic species, Cascade torrent salamander (Rhyacotriton cascadae) and Van 
Dyke’s salamander (Plethodon vandykei) in Reach 1 or in the area investigated in 
Upper Lake Creek. Perennial tributaries that might be suitable habitat occur in 
Reach 2 (marginal quality) and 3. 

Non-forested stream segments with steep valley walls, exposed bedrock, and 
accumulated small cobbles were documented in Reach 3.  These areas were not 
associated with perennial seeps; however, if seasonal seepage occurs, the areas 
might represent potential habitat for the semi-aquatic species. Cliffs and other 
areas of exposed bedrock in Reach 2 are decidedly lacking in loose rocks, deep 
crevices, or other potential hiding areas.

The splash zones around the major waterfalls, chutes, and associated plunge pools 
tend to contain little or no hiding cover (few cobbles and few or no deep crevices 
in the bedrock); the best of the available splash zone micro-habitats are located 
within Reach 3.

Areas of shallow water trickling through cobbles and gravel (habitats that might be 
suitable for Cascade torrent salamander) occur intermittently, mostly in Reach 3 
and 4 (some in Reach 5).
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Pacific giant salamander (Dicamptodon tenebrosus) was found at several 
locations in Reach 3, 4, and 5. Our observations included three dead animals 
with reduced gills1 (see slide 39) and a metamorphosed juvenile (see slide 
39). All specimens were classifiable to Pacific giant salamander, not Cope’s 
giant salamander (D. copei). 

One western red-backed salamander (Plethodon vehiculum) (see slide 40) was 
found near the edge of the stream in Reach 2. 

Apparently suitable habitat for Van Dyke’s salamander and Cascade torrent 
salamander (including tributary streams with mossy cobbles and seep-like 
areas) was identified, but no animals were found during opportunistic 
searches.

(1Metamorphosis involves substantial and relative rapid changes in morphology and physiology. 
The death of some metamorphosing individuals is probably a natural process.) 

Part 3 – Preliminary Conclusions and Findings: Species 
Documented Through Opportunistic Searches
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Pacific giant salamander
Dicamptodon tenebrosus
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Western red-backed salamander
Plethodon vehiculum
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Species Documented Through Opportunistic Searches:            
Adult and juvenile Coastal tailed frogs were observed in Reach 3 and 4. 

During rainy conditions on September 29 these frogs were active in the 
riparian zone and there were relatively numerous observations.  
Limited opportunistic searches of instream habitats yielded two adults, 
but not larvae.

Adult and juvenile Cascades frogs were often observed in Reach 3, 4, and 
5.  Frogs were particularly common just below the drop structurewhere 
a shallow pool may provide breeding habitat.  Young-of-the-year frogs 
were also found further downstream suggesting that this species breeds 
in off-channel pools. This species also occurs associated with a 
swampy tributary on the southwest side of Packwood Lake.  We did
not see any frogs in the vicinity of Upper Lake Creek (heavy rain made 
any frog observations unlikely), but Kathy Dubeobserved and 
photographed a Cascades frog during her visit to this area.  

One young-of-the-year western toad was observed by Lake Creek in 
Reach 4.  
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Coastal tailed frog
(Ascaphus truei)
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Cascades frog
Rana cascadae
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Part 4 – Selection of Survey Sites
Survey Sites for Lotic Species: Based on the results of opportunistic searches during 
the reconnaissance survey, we know that Pacific giant salamander occurs in Reach 3, 4, 
and 5 (because of steady rain, few instream searches were performed in Reach 1 or 2). 
This species was readily documented by these informal searches at most sites where 
micro-habitats appeared to be suitable.  Two adult Coastal tailed frogs (one in Reach 3 
and one in Reach 4) were found under rocks during the opportunistic instream searches, 
and numerous frogs were observed in the open in the lower half of Reach 3 on Sept. 29 
when it rained most of the day.

Formal surveys of instream habitats will be performed in 2006 using the Bury and Corn 
(1991) method. Because the presence of Pacific giant salamander and Coastal tailed frog 
in lower Lake Creek has already been established opportunistically, the surveys are 
intended to quantify search effort, provide additional information on the distribution of 
these species in the creek (including distribution of larval tailed frogs), and to determine 
whether Cope’s giant salamander also occurs. Each of the five Reaches of lower Lake 
Creek will be surveyed. The exact locations of the 32.8-ft (10-meter) long survey 
segments and the number of segments to be searched per Reach will be determined in the 
field.  Final selection of survey segments will be based on the presence of suitable 
habitats; unsuitable habitats (e.g., chutes) will not be surveyed. 
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Survey Sites for Lentic Species: Surveys for Cascades frog and other species that breed 
in lentic habitats will primarily focus on the shallow pool immediately below the drop 
structure on lower Lake Creek and wetlands in the vicinity of Upper Lake Creek.  Along 
lower Lake Creek the presence of Cascades frog and western toad has already been 
established (another species, Pacific treefrog [Hyla regilla] was heard from a wet area 
near the trail to Packwood Lake, and it would not be surprising to also find it near the 
creek), although breeding habitats have not yet been determined.

Cascades frog also occurs in the vicinity of Upper Lake Creek and probably breeds in the 
shallow emergent wetlands that we observed during the habitat reconnaissance survey.  
We plan to survey these wetlands in June or early July this year (when larvae – if present 
– should be detectable).



Packwood Lake Project – Amphibian Survey Reconnaissance

Neither Cascade torrent salamander nor Van Dyke’s salamander were documented 
opportunistically during the reconnaissance survey. Various specialized habitats that may 
be suitable for semi-aquatic species were documented and some of these habitats warrant 
formal, standardized surveys. 

According to McIntyre (2003) the presence of Van Dyke’s salamander is strongly 
correlated with certain key features within stream segments on amacro- and micro-habitat 
scale. McIntyre determined that stream reach characteristics most predictive of the 
occurrence of Van Dyke’s salamander were the presence of non-forested areas on the 
valley wall, exposed bedrock, and deeply incised valley morphology (vertical or V-shaped 
valley walls).  On a micro-habitat level, the key variables were an absence of trees, 
presence of seeps (or tributary streams), and areas of accumulated, small cobbles.  These 
key habitat features were identified at locations on lower Lake Creek within Reach 2 and 
3, but did not occur in Reach 1, 4, or 5. As agreed in the study plan, areas with the best 
available habitats for Van Dyke’s salamander (i.e., those areas that most closely 
correspond to the suite of key characteristics identified by McIntyre) will be surveyed. 

Survey Sites for Semi-Aquatic Species
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Reach Stream Reach Features Micro-habitat Features 

 Non-forested 
Areas 

Exposed 
Bedrock 

Deeply-incised 
Valley 

Absence of 
Trees 

 Types (P/S)1 

and Number 
of Seeps 

 Number  of  
Perennial 

Tr ibutar ies 

Areas of 
Accumulated 

Cobbles  
Reach 1        

Reach 2 X X X X P (1) 2  

Reach 3 X X X X S? (3)  3 X 

Reach 4 X   X    
Reach 5        

 

Occurrence of Van Dyke’s Salamander Key Habitat Features Within Stream
Reaches of Lake Creek

1
P = perennial, S? = possibly seasonal (dry when investigated in Sept. 2005)
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Reach 1

Reach 2

Reach 3

Reach 4

Reach 5

2A

3A

3B

Segments of Lake Creek with Van Dyke’s Salamander  Key Habitat Features
The stream segment with key habitat features within Reach 2 is designated “2A.”  There are two segments with key 
habitat features in Reach 3: “3A”  and “3B.” The key habitat features occur discontinuously with the segments.



Packwood Lake Project – Amphibian Survey Reconnaissance

 Reach/ 
Segment 

Micro-habitat Features 

 
 

Habitat Type 

Location 
(RM)1 and 

Bank1 

Extent of 
Habitat (ft.)2 

Exposed 
Bedrock  

Absence 
of Trees 

Accumulated 
Cobbles Comments 

2A Perennial tr ibutary 0.7 LB 5H,70V  No No Mostly gravel No splash zones 
 Perennial tr ibutary 0.8 RB 4H, 40V Yes No No (bedrock) Almost no hiding cover  
 Perennial seep 1.1 LB 5H, 15V No No Mostly gravel L imited splash zones 

3A Cliff  2.0 RB 70H, 40- 50V  Yes Yes Yes (extensive) Seasonal seepage? 
 Water fall  2.05 60H, 20V Yes Yes No L imited cover  
 Exposed bedrock  2.06 RB LB 100+H, 12V Yes Yes Yes (limited) Seasonal seepage? 
 Cliffs 2.1-2.3 LB 200+H, 40V Yes Yes Yes Seasonal seepage? 

3B Perennial tr ibutary3 2.5 LB 15H, 30V No No Mostly gravel Almost no hiding cover  
 Exposed bedrock 2.7 RB 100H, 40V  Yes Yes Yes Seasonal seepage? 
 Perennial tr ibutary 2.9 LB 15H, 70V No No Yes  Moss mats and splash zones 
 Perennial tr ibutary 3.4 LB 5H, 110V No No Yes Moss mats and splash zones 

1 RM = River Mile (distance from mouth); LB = left bank, RB = right bank (both as facing downstream).  
2H= Horizontal extent of habitat along Lake Creek, V= Vertical extent of habitat (height of cliff or waterfall, or length of tributary with apparently 
suitable habitat). 
3Art Lake Creek 

Summary of Sites Where Van Dyke’s Salamander Key Habitat Features Occur 
The occurrence of the key habitat features on the micro-habitat level varied substantially and some of the 
sites appear unlikely to support Van Dyke’s salamander (e.g., the extent of hiding cover is probably 
inadequate or the site may prove to be too dry if seasonal seepage is not found). However, all of the sites 
will be investigated and searched again in 2006. The sites shown with shading in the table below 
represent the best available habitat and will be surveyed three times in 2006.  
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Summary of Proposed Survey Effort for Van Dyke’s Salamander 

Sites that will be investigated and searched once in 2006 are marginally suitable based on limited 
extent and the absence or deficiency of key habitat features related to hiding cover (accumulated 
cobbles or fractured bedrock) or moisture (presence of seeps or tributaries, or favorable splash 
zones). If investigation in 2006 indicates more favorable conditions than observed in September 
2005, the status of the site will be re-evaluated, and additional surveys may be conducted if 
warranted.

The best sites within segment 3B occur discontinuously within a distance of about 4,700 feet (0.9 
mile). Because of the length of the segment and the absence of the key habitat features within most 
of that length, it is not practical or warranted to survey the entire segment. However, as specified in 
the study plan, at least 656 feet (200 meters) of the segment – concentrated around the best sites –
will be surveyed three times in 2006.

Segment 3A is about 1,500 feet long. Although the entire segment does not contain key habitat 
features, the best sites occupy more than 400 feet of the segment. We will survey at least 656 feet of 
the segment, concentrated around the best sites (an entire survey day during each survey period will 
be devoted to survey of this segment, so it is possible that more than 656 feet of the segment can be 
surveyed). Surveys in this segment will be performed three times.
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 Reach/ 
Segment Micro-habitat Features 

  
Habitat Type 

Location 
(RM)1 and 

Bank1 

Number of 
Surveys Explanation 

2A Perennial tr ibutary2 0.7 LB 1  Substrate is mostly gravel and this small tr ibutary is not associated with 
areas of exposed bedrock.  

 Perennial tr ibutary3 0.8 RB 1 This tr ibutary flows over bedrock without fractures or  loose rocks.  

 Perennial seep2 1.1 LB 1 This low gradient seep contains mostly gravel and is not directly associated 
with exposed bedrock (although there is bedrock nearby on Lake Creek). 

3A Cliff 2 2.0 RB 3  
Although the presence of consistent moisture is not determined (site was dry 
in September), vegetation growing from hor izontal fissures may indicate 
seasonal seepage. 

 Water fall2  2.05 3 This is the highest falls on the creek with extensive splash zones. Although 
loose rocks are scarce, surveys are warranted. 

 Exposed bedrock2  2.06 RB 
and LB 3 

Although the presence of consistent moisture is not determined (site was dry 
in September), vegetation growing from hor izontal fissures may indicate 
seasonal seepage. 

 Cliffs2 2.1-2.3 LB 3 
Although the presence of consistent moisture is not determined (site was dry 
in September), vegetation growing from hor izontal fissures may indicate 
seasonal seepage. 

3B Perennial tr ibutary2 2.5 LB 1 Ar t Lake Creek contains gravelly substrates. Higher  up the valley wall this 
tr ibutary is incised and actively eroding.  

 Exposed bedrock2 2.7 RB 3 
Although the presence of consistent moisture is not determined (site was dry 
in September), vegetation growing from hor izontal fissures may indicate 
seasonal seepage. 

 Perennial tr ibutary2 2.9 LB 3 Although not associated with exposed bedrock, hiding cover and consistent 
moisture are present. 

 Perennial tr ibutary2 3.4 LB 3 Although not associated with exposed bedrock, hiding cover and consistent 
moisture are present. 

 

1 RM = River Mile (distance from mouth); LB = left bank, RB = right bank (both as facing downstream).  
2 A separate video of this site is included on second CD: “Videos of Proposed Survey Sites.”  
3 Site not videotaped.  
 

Summary of Proposed Survey Effort for Van Dyke’s Salamander 
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Segment 2A – Unnamed Perennial Tributary at RM 0.7 LB; substrate is mostly gravel and 
this small tributary is not associated with areas of exposed bedrock.

Still images captured from video (see CD 2)
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Segment 2A – Unnamed Perennial Tributary at RM 0.8 RB; this tributary flows over 
bedrock without fractures or loose rocks.
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Segment 2A – Perennial Seep at RM 1.1 LB; this low gradient seep contains mostly gravel 
and is not directly associated with areas of exposed bedrock (although there is bedrock 

nearby on Lake Creek).

Still images captured from video (see CD 2)
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Segment 3A – Cliff at RM 2.0 RB; although the presence of consistent moisture is not 
determined (site was dry in September), vegetation growing from horizontal fissures may 

indicate seasonal seepage.
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Segment 3A – Waterfall at RM 2.05; this is the highest fall on the creek with extensive splash 
zones.  Although loose rocks are scarce, surveys are warranted.
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Segment 3A – Exposed Bedrock at RM 2.06 RB; although the presence of consistent moisture 
is not determined (site was dry in September), vegetation growing from horizontal fissures may 

indicate seasonal seepage.

Still images captured from video (see CD 2)
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Segment 3A – Cliffs at RM 2.1-2.3 LB; although the presence of consistent moisture is not 
determined (site was dry in September), vegetation growing from horizontal fissures may 

indicate seasonal seepage.
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Segment 3B – Perennial Tributary at RM 2.5 LB; Art Lake Creek contains gravelly substrates.  
Higher up the valley wall this tributary is incised and actively eroding.

Still images captured from video (see CD 2)



Packwood Lake Project – Amphibian Survey Reconnaissance

Segment 3B – Exposed Bedrock at RM 2.7 RB; although the presence of consistent moisture is 
not determined (site was dry in September), vegetation growing from horizontal fissures may 

indicate seasonal seepage

Still images captured from video (see CD 2)
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Segment 3B – Perennial Tributary at RM 2.9 LB; although not associated with exposed 
bedrock, hiding cover and consistent moisture are present.  

Still images captured from video (see CD 2)
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Segment 3B – Perennial Tributary at RM 3.4 LB; although not associated with exposed 
bedrock, hiding cover and consistent moisture are present.  

Still images captured from video (see CD 2)


