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PART 1: Summary and ~erti'fic~tion 

A field survey for threatened, endangered, and sensitive plant 
species (TES) was undertaken in the 1989 field season as part of 
planned land transfers of public forest ownership to private 
forest ownership, and vice versa. Two potential land exchange 
areas and a portion of a third area were surveyed and are 
reported herein in accordance with purchase order #43-05M6-9- 
0328: National Forest land on Spada Lake (1442 acres); City of 
Tacoma land on the Skykomish River (715 acres plus an additional 
373 chains); and the Bridal Veil parcel of the Champion 
International Lands on North Bend District (195 acres). 

Three Y opulations of sensitive plant species were located in the 
Skykom sh River Echange Area. Two populations of Botrichium 
lanceolatum (lance-leaved grape fern): one population in the 
Skvline Lake uarcel and one in the Lowe Creek l arc el. The third 
population was Botrichium innatum (St. ~ o h n ~ ;  moonwort), also 
located in the Skyline Lake ---I parce . 
No sensitive plant species were located in the Spada Lake or 
Champion (Bridal Veil parcel) Exchange Areas. 
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'PART 11: Methods 

Transects were planned through each parcel using maps, aerial 
photos and the outline provided by the COR. The parcels were 
then systematically searched with the aid of hand compasses. 
Areas with high potential for TES species (cliffs, creekbeds, 
wetlands, old growth forest) were intensively surveyed. 

The populations of sensitive plants were flag ed with blue and 
white, and red and white flaqging. Color sl 9 des were made of 
representatives of the population, and of the micro- and macro- 
habitats. Botrichiums were field identified and no collections 
were made. 

All vascular plant species encountered in each parcel were 
identified, with the exception of grasses. Unless the grass was 
a dominant in the community, grasses were not identified. There 
were no potential grass TES species listed within the survey 
area. 

Collections were made of plants not readily identified in the 
field, and those plants were then identified at the University of 
Washington and Western Washington University herbariums. The list 
of plant species for each surveyed area is presented as Appendix 
A to this report. 

For convenience, each survey parcel will be referred to with a 
given name, usually taken from a nearby natural map feature. 
Locations for each named parcel are given in the Description of 
Area Surveyed section. 
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DESCRIPTION OF AREA SURVEYED 



SKYKOMISH RIVER LAND EXCHANGE =A 

Skyline Lake 111 

Photo # 2283-82 
Location: T26N, R13E, Sll 
203 acres 
Elevation range: 3800'-5200' 
Dates of survey: August 4, 8, 10, 1989 
Surveyors: Florence Caplow, Debra Salstrom, Clayton Antieau, Joe 

A r n a t t  - - - - - - - - 
Possible sensitive species: Cam anula lasiocarpa, Cassio e 

lycopodiojdes, Cr~ptogramma *i, druGEii& 
Loiseleuria rocumbens, Ranunculus Saxrfra a 
debilis! D o d e ~ l c h e l l u m  var. watsonii, 
Botrichium pinnatum, B. montanum 

This was a variable area including north- and south-facing talus, 
north-facing cliffs ,an east/west ridge, boulder fields, and a 
dry, steep south-facing slope. 

Above the north-facing talus was an array of Saxifrages: 
Saxifra a tolmei S. unctata and S.  ferru inea. Menziesia 
b a , ~ ~ c l e f i d r h k l o r u m ,  and -+ A es amabilis were 
h e r  ledges. Along the ridge was a =cover of - Vacci- 
nium scoparius, Lu inus wyethii, Penstemon davidsonii, Clrcium m, Vaccinium*anaceum, and Hieracium albiflorum. 

Dry, steep south-facing slopes supported a low to moderate cover 
of Pach stima m rsinites, while drainages usual1 had a high 
cove& s- Acer labrum var dou lasli. The lower - y Pteridjum section o f t h e  south-facing s ope was domrnate 

ilinum and E ilobium anqustifolium. Vaccinium membranacium b s l o p b  e eastern portion of the section, with 
~enziesia ferru inea and Acer glabrum var. douqlasii in the 
northeast po * ion o the site. 

Several transects were made across and down slopes. The survey 
was somewhat impaired by steep talus on the south-facing slopes; 
One population of Botrichium innatum and one population of 
Botrichium lanceolaturo were foun b r  to Results section for 
details. 



Skyline Lake 82 

Photo #2283-82 
Location T26N, R13E, sll 
37 acres 
Elevation: 5000'-5400' 
Date of survey: August 9, 1989 
Survevors: Florence Cawlow. Debra Salstrom 
possible sensitive spechis:' Botrichium lanceolatum B. lunaria 

B. minganense, B, montanum,apinnatum.hlatanthi~faobtusata - 
, Uncut large amabilis and Tsuqa mertensiana on a relatively 
gentle slope. Understory bare or with patches of Vaccinium 
membranaceum and Sorbus sitchensis. Generally low diversity of 
shrubs and forbs. 

Two transects were walked from the southwest to the northeast, 
then from the northeast to the northwest, then to the southeast 
downslope. No sensitive species were found. 

Skyline Lake #3 

Photo # 2283-82 
Location: T26N, R U E ,  ~ 1 1  
25 chains 
Elevation: 5092' 
Date of survey: August 4, 1989 
Surveyors: Debra Salstrom, Florence Caplow, Joe Arnett 
Possible sensitive species: Botrichium montanum B. pinnatum, 

Carex buxbaumii, C. saxitms. and Gentiana hou~asiana 
The southeast end of the lakeshore was marshy, with Carex 

C. niqricans and Dodecatheon atilis - ulchellum var. -A. The riparian zone was otherwise nirrow with some 
b i f c h e n s i s  and Va~cinium deliciosum. Potentilla 
EZEllifolia and Veratrum viride dominated the rocky outlet 
drainage at the south end of t h e k e .  

The perimeter of the lake was walked. No sensitive species were 
found . 



Skyline Lake #4 

Photo # 2283-82 
Location: T26N, R13E, S11 
75 acres 
Elevation: 4200'-5200' 
Date of survey: August 9, 1989 
Surveyors: Florence Caplow, Debra Salstrom 
Possible species: Botrichium innatum , B. montanum, 

Loiseleuria ens-cat~eon pulchellum var. YF=- watsonii, and Sa vestita 
An open subalpine forest of pole-sized Tsuga mertensiana and 
Abies amabilis, with a mostly open understory of Ph llodoce 
~ r ~ f o r m i s ,  Cassiope mertensiana, Luetkea p e c t h  
Vacclnium deliciosum. ~ h e o  the west of the lake was 
dominated b m q r i c a n s .  The lake outlet stream had a rich 
diversity of plant species, including Luina h oleuca, Arnica 
amplexicaulis, Lupinus latifolia, and Veratrium%FXiX- 

Several transects were made. No sensitive species were found. 

Old Road #1 

Photo # 1183-49 
Location: T26N, R13E, S15 
63 chains 
Elevation: 3000' 
Date of survey: August 16, 1989 
Survevor: Debra Salstrom 
possible sensitive species: Platanthera chorisiana, Botrichium 

lanceolatum, g.  lunaria, B. montanum , g. pinnatum 

West of the road crossin the river supported a well- developed 
riparian area with P 7 antanthera saccata Carex sti ata 
Chrysanthemum leucanthemum, and Arnica a m p l e x ~ c a u m o m m & ~  
riparian area was bounded by ~ m n u a t a ,  Salix s and Tsu a 
heterophylla. East of the road crosshg river--d%pes ranqe -% 
from 15-409, with Acer circinatum and Vaccinium spp. dominating 
the narrow riparian area. 

The surveyor walked the length of the river reach. No sensitive 
species were found. 



Old Road #2 

Photo # 1983-173 
Location: T26N, R13E, S15 
104 acres 
Elevation: 3100'-3400' 
Date of survey: August 16, 1989 
Survevor: Florence Caulow - 

~ossihle sensithe species: Dodecatheon pulchellum var. 
watsonii, Botrichium lanceolatum, Ii?, lunaria, B, montanum, 
B. minqanense, Saxifraqa debilis - 

The entire area had various levels of disturbance, including a 
former small town, abandoned railroad vards. railroad track beds. 
transmission lines and roads. The forested'portion was dominated 

an understory of 
meadows supported 

anqustifolium with 

Two transects were walked through the meadow portions and one 
transect was walked the length of the parcel through the more 
disturbed areas. No sensitive species were found. 

Martin Creek 

Photo # 1983-62 
Location: T26N. R12E. S24 
40 acres 
Elevation: 2200'-3000' 
Date of Survey: July 28, 1989 
Surve or: Florence- caplow z Possi le sensitive species: Botrichium lanceolatum B. lunaria 

8. minganense, & montanum. B, p i n n a e  matanthera 
Ztusata 

Most of the parcel was second growth: dense, pole-sized timber, 
with Gaultheria shallon and Vaccinium arvifolium as common 
understory species. The area was a n  unusual 
saprophytic species, including Hemitomes conqestum, Pterospora 
andromedea and Allotropa virqata. 

The surveyor made several transects through the parcel. No 
sensitive species were found. Two "monitor8' species were seen in 
the parcel: Botrichium virainianum and Hemitomes conqestum. 



Beckler Peak #1 and #2 

Photo # 1683-148 
Location: T26N, R12E, S20 
140 acres 
Elevation: 3500-4950' 
Date of survey: August 5, 1989 
Surveyors: Debra Salstrom, Florence Caplow 
possible sensitive species: ~otrichium~lanceolatum, B. lunaria, 

Cimicifii a elata, f-P C r m  oqramma s t e m ,  
cooleyae, 

Projected wetland was actually a drainage choked with Alnus 
sinuata and Salix spp.. ~ u c h  of the- parcel was s p a s  
vegetated t a l u s h  Rubus ~arviflorus, Crypto ramma cris a, and 
As lenium trichomanes. T h e  forest was open 
e r  alniforia, 

es ama 
Pach stima m r a m s  

& with 
Vaccinium 

o lum, c i r c ~ n a t u m X i i & 7 F Z i e t y ~ ~  some of th %%+- 10 20 c ffs were domrnated by ~ol~stichum munitum. 
e 

Two transects were walked through the talus and through the 
forest. No sensitive species were found. 

Beckler River 

Photo #1179-96 
Location: T26, R12E, S18 
80 acres 
Elevation: 1000'-1200' 
Date of survey: July 27, 1989 
Survevors: Florence Ca~low. Debra Salstrom 
~ossi6le sensitive species:. Botrichium lanceolatum' B. lunaria 

min anense B. montanum, & pinnatum, ~ i m i c l f ~ a e l a t a ,  
Ent- - 

Erodina aranite ledaes and slides drained by several creeks. Dry 
rocky &;a between creeks typically supportid Arctgstaphylos uva; 

Transects were made along each creek and across forested area. 
Talus slopes and cliffs restricted the survey in upper region of 
parcel. No sensitive species were found. 



The Station 

Photo # 1083-192 
Location: T26N, RllE, S25 
50 acres 
Elevation: 900' 
Date of survey: July 21, 1989 
Surveyor: Debra Salstrom 
Possible species: Botrichium lanceolatum B. lunaria 

min anense B. montanum. B, p 
i T z k a n + u s i ~  

innatum, ' cifiiici-ate 

Primarily Tsuga heterophylla forest with understor 
Berberis nervosa to Stre to us roseus and Smilac na ste lata. 
Small _qf%r 1 rangin? from 

wetland with no s an i n m r .  Alnus rubra and 
circinatum were along the riverbank. 

The surveyor walked four transects, including all river frontage. No 
sensitive species were found. 

Boulder Creek 

Photo # 1183-48 
Location: T27N RllE S12 and T27N R12E 57, 518 
100 chains 
Elevation: 2400'-4000' 
Date of survey: August 17, 1989 
Surveyors: ~iorence caplow and Clayton Antieou 
Possible sensitive species: Platanthera chorisiana, Botrichium 

lanceolatum. B. lunaria B. minqanense, B, montanum, 8, 
pinnatum, and ~ n u m o ~ e v a e  

Three east-west drainages in a large, recent clearcut. The creek 
farthest to the south (Boulder Creek) was general1 open and 
rocky. Interesting habitats included: small cliffs w 1 th Adiantum 
edatum Blechnum spicant, and Tiarella unifoliata; and gravelly 

cet meadows with Parnassia f i m b r i a t a n m b r i a t a ,  Aster 
modestus, San isorba sitchensis, Arnica amplexicaulis and other 
forbs. The -=%- cree to the north o m d e r  Creek could not be 
surveyed because of numerous waterfalls. The creek farthest to 
the north was filled with logging debris, but its upper sections 
had some interesting subalpine meadows with Carex aquatilis, 
Li sticum gravii, Leptarrhena pvrolifolia, Erlqeron pereqrinus 
b a n t h u s  and Juncus ef fusus. 

Boulder Creek was walked in its entirety by both surveyors. The 
next creek to the north was walked to the first waterfall. The 
final creek was walked in its entirety. No sensitive species 
were found. 



- Grotto X1 

Photo #883-82 
' Location: T26N, RlOE, 517, 18, 20 
80 chains 
Elevation: 800' 
Date of survev: June 28. 1989 
~urve~or: ~ebra salstrom 
Possible sensitive species: Cimicifuqa elata, Montia diffusa 

Gravelly and weedy riverfront with Salix Ainus rubra, and 
Cornus stolonifera. 

The riverfront was walked in entirety. No sensitive species were 
found . 
Grotto #2 
Photo #883-82 
Location: T26N. RlOE, S17, 18, 20 
Elevation: 800-1200' 
Dates of survev: June 27, 28, 29. 1989 
Surveyor: ~ebra ~alstrom' 
Possible sensitive species: Cimicifuqa elata, Montia diffusa 

Most of the area was mixed second growth. Some areas of dense pole 
timber with a depauperate understory. Potholes in flats near the 
river with Carex deweyana. 

Unusual habitats: To the north of the road, rock knolls with 
ferns, moss, Heuchera micrantha, and Pach stima m rsinites. 
Wetlands to the north of the highway with *+ Sa lx SPP LYS c 1 um 
americanum and Carex s-. 

Each subarea was surveyed seperately, with multiple transects. 
No sensitive species were found. Note: this 1s one of the 
"addedn areas. 

The Slide #1 

Photo #783-91 
Location: T26N, RllE, S18,19 
42 acres 
Elevation: 2000'-4000' 

Access was blocked by cliffs. Area could not be surveyed. 



The Slide 12 

Photo #783-91 
Location: T26N, RllE, S18, 19 
40 acres 
Elevation: 2200' 
Date of Survey: August 2, 1989 
Surveyors: Debra Salstrom, Florence Caplow 

Possible sensitive species: Platanthera chorisiana Botrichium 
lanceolatum carex buxbaumii. asplenlfol~a, 
Cimicifuqa L l a t a ~ t a n k h e r a  obtusata 

The area consisted of talus slopes and dry draina as. The toe of 

horridum and Rubus s ectabilis 
9 the talus slopes held dense thickets of Acer circ natum, Oplopanax 

Pol stichum munitum Rubus 
ursinus and Y a c c $ n ~ l i u h m i ~ n  
understory. The cllffy si es opes of the major drainage in the 
area were dominated by Valeriana sitchensis and Ribes bracteosum. 
Above the drainage was a very large area of s t a b m a t h e r  barren 
talus. Common species of the talus included Acer circinatum, 
Oplopanax horridum. Rhamnus purshiana, Ribesacuster, and 
Cryptoqramma crispa. 

Both surveyors walked across the thicket at the toe of the slo e, il up the creek to a cliff, up an unstable talus slope clothed w th 
trees, and across open talus. No sensitive species were Cound. 

The Slide #3 

Photo # 783-91 
Location: T26N, RllE, S18,19 
15 chains 
Elevation: 1000'-1200' 
Date of survey: July 7, 1989 
Surveyor: Debra Salstrom 
Possible sensitive s ecies: Botrichium lanceolatum, Cimicifuqa 

elata, Montia d '1 ffusa 
A rocky creek bed, mostly open. An overstory of Thuja 

+-€li- 
with AN~CUS s lvester and sambucus racemosa below, 
with moss carpe ing e ground. Lactuca muralis was very common 
close to the creek. 

One transect was followed up the creek, another down. No 
sensitive species were found. 



Lowe Creek 

Photo # 683-156 
Location: T26N, RlOE, S24,25 
338 acres 
Elevation: 1800-4500' 
Dates of survey: Au ust 28,29,30, 1989 
Surveyors: Debra Sa 7 strom, Florence Caplow 
Possible sensitive species: Botrichium lunaria B. lanceolatum, 

B. montanum, & #innatynL ~ a n u n c u ~ u e a ~  Cassio e 
FCOPO~~O~+S, Do ecat eon u l c h e l l u m ~ o ~ ~ t ; ~  
as lenifola Cimicifu a ela a P a anthera choris ana 

usa a Cr 
k ! - - I r  

d t a  ou 
, a x  ae!ilis, & 

, t i  d q as ana, ~. re r  ux auml 

The habitat types which were developed in the original plan 
proved impractical in the field. Instead, the arcel was broken 
up into five major habitat types or areas: r parian, forest, 
the ridge above the quarries, talus, and cliffs. 

P 
Riparian: Lowe Creek had a bouldery or bedrock substrate with 
generally steep and frequently cliffy sideslopes. Side creeks 
had unstable substrates of loose rock. Aruncus s lvester 
0 lo anax horridum, Rosa spp. Adiantum pedatum, 
&m were common species. 

Side creeks were surveyed up to impassable cliffs. Lowe Creek was 
surveyed from the side to avoid cliffs and waterfalls. No 
sensitive species were found. 

Forest: Abies amabilis forest with open understory of Dryopteris 
austriaca, Vaccinium Blechnum spicant, and dense Acer 
circinatum in chutes and periodic open areas. 

Two transects were taken through the forested area. No sensitive 
species were found. 

arries: Dense Tsu a heterophylla reproduction with Abies 
t Z l g  along the rl --6-9: ge Common understory species were 
Menziesli feru inea Gaultheria shallon G ovatifolium, Berberis 
nervosa, clavatum, %elaqo. Chamaecmaris 
nootkatensls was present along the ridge. 

Talus: Varied from open talus with Cryptoqramma crispa, Acer 
macrophvllum, and Alnus rubra to quite dense tree cover of pole 
timber with Ainus   bra, Acer macrophyllum, Holodiscus discolor - 
Berberis nervosa Rubus urslnus and Ribes bracteosum. ~ a l u k  
b o r d e r i n g e p P m e m f  ~owe-ek had dense Ribes 
bracteosum, Epiloblum anqustifolium, and Oplopanax horridum. 

Several transects were walked across the talus slopes. A 
population of Botrichium lanceolatum was found on an overgrown 
roadbed in this habitat type. Refer to the Results section for 
more information on the population.Talus directly below the 



quarries was quite disturbed. All large trees had been cut and 
quarry debris was widely scattered. 

Cliffs: Large Pseudotsu a menziesii were scattered on cliffs 
that were domin&o1ypodOdm l c o r r i a ,  Sedum spp. , 

' , ,  Cryptoqramma crispa. Linnaea borea ls, and Heuchera mlcrantha. 

Cliffs were scaled where possible, otherwise the upper edge or 
the base was surveyed. No sensitive species were found. 

Some of the parcel was rendered inaccessable by cliffs or very 
steep slopes. Areas not surveyed included slopes to the 
northwest of the quarries, and the very steep slopes to the south 
of Lowe Creek. 

' Baring #1-#3 

Photo 11683-158 
Location: T26N, R10 E, ~ 1 1 ,  12, 13 
118 acres and 70 chains 
Elevation: 1000'-1400' 
Dates of survey: June 6, 22, 1989 
Survevors: Debra Salstrom. Florence Caulow 
~ossible sensitive species: ~otrichium lanceolatum, Montia 

diffusa Coptis asplenifolia, Cimicifuqa elata, Carex 
paucifrora , Epipactis qiqantea 

All three areas were surveyed as one unit, for logistical 
reasons. Baring # 3  (riverfront) was gravelly, weedy and 
disturbed. Barinq #2 was one of several wet openlngs dominated 
by spectabrlis. Baring #I was a generally open, mixed 
second arowth forest with an understorv of ferns and forbs in 
drier areas and 5 spectabilis-oplopanax-horridum or Urtica dioica 
in wetter areas. 

The most significant portion of Baring #1 was the swampy flat 
near the river. Meandering streams create a mosaic of small 
wooded wetlands. 

Four transects were walked the length of the area (one along the 
river). No sensitive species were found. 

Baring #4 

Photo #683-158 
Location: T26N, RlOE, Sll,12,13 
33 acres 
Elevation: 1200'-1800' 

Cliffs surrounded the area. Access was attempted up an adjoining 
creek which ended in 30-foot waterfall. The area could not be 
surveyed. 



Baring #5  

Photo f683-158 
Location: T26N, RlOE, Sll, 12, 13 
20 chains 
Elevation: 1200-1500' 
Date of survey: July 7, 1989 
Surveyor: Florence Caplow 
Possible sensitive species: Cimicifuqa elata, Coptis 

asplenifolia, Epipactis qiqantea 

A steep gully without surface water. Primarily talus supporting 
a heavy brush of Acer circinatum, spectabilis, Oplopanax 
horridum and Ribesbracteosum. 

The qully was sumeyed twice--once up, once down. No sensitive 
specles were found. 

Snowslide Gully 

Photo #SO-160 
Location: T26N, RIOE, 53 
40 acres 
Elevation: 800-1000' 

The parcel has been clearcut since 1984. The parcel was not 
surveyed. 

Lake Isabel 

Photo 177-077 
Location: T27N, R ~ O E ,  SI 
65 acres 
Elevation: 2800'-3600' 

Uncut areas of the parcel appeared to be considerably less than 
65 acres. Best access was over private roads which were blocked. 
A maze of roads not visible on the aerial photos and not 
delineated on the maps made access from Copperbell mine next to 
impossible. 

One-half day was spent attempting access using the mining 
roads. Access was not evident, and the survey was not 
accomplished. 



Bridal Veil 

Photo # 78-092 
Location: T26N, RlOE, S30 
195 acres 
Elevation: 800'-1200' 
Dates of Survey: June 19, 20, 21, August 1, 1989 
Survevors: Florence Caulow. Debra Salstrom 
~ossigle sensitive species: Montia diffusa Botrichium 

lanceolatum B. lunaria c ~ u u q a ~  Platanthera 
obtusata k ~ a c r o c h a e t a  

A varied parcel. Much of the area was second-growth Alnus rubra 
with Rubus s ectabilis in the understory. These areas were not 
surveynt* Survey forcused on areas to the west and 
south of the road, adjacent to the steeper slopes at the base of 
Mt. Index. 

Unusual habitats: Along the base of the steep cliffs and slopes; 
short, mossy cliffs with ferns, Lycopodiums, Bo kinia elata and + other Saxifrages; talus with Acer circinatum an a moss-er 
story: and the base of  rimv veil Falls, in the spray line. 
These areas were surveyed twice: once for early-bloomlng species 
and once for later blooming species. 

The parcel was divided into subareas which were surveyed 
seperately, usually with multiple transects. No sensitive 
species were found. Note: this is one of the 'added1 areas. 



Williamson Creek 
Photo #77-079 
Location: T29N, 
7 acres 
Elevation: 1400' 
Date of survev: 

SPADA LAKE EXCHANGE AREA + 

# 1 

Surveyor: clayton hntieiu- 
Possible specles: Botrichium lanceolatum, B, lunaria, B, 

minqanense, B, montanum, B, pinnatum 

The stand was not surveyed. At the time of the survey, reservoir 
levels were high and cliffs blocked overland access. The stand 
appeared to be second growth conifer and Ainus rubra, an unlikely 
area for sensitive species to occur. 

Williamson Creek #2 

Photo # 77-079 
Location: T29N, R9E, S23, 24,25 
10 acres 
Elevation: 2000' 
Date of survey: July 6, 1989 
Surveyor: Debra Salstrom 
Possible sensitive species: Botrichium lanceolatum, B, Iunaria, 

B. minqanense, B, montanum, B, pinnatum - 
A Thuj licata-Tsu a heterophylla old growth forest on steep 
slopes w i h f d o u l d e r s  and blowdown. The understory was 
rather brushy, with Vaccinium spp. and Acer circinatum. several 
drainages with Rubus spectabilis and Oplopanax horridum traversed 
the stand. 

Two transects were taken through the area. No sensitive species 
were found. 

Williamson Creek # 3  

Photo # 77-079 
Location: T29N, R9E, 523, 24, 25 
3 cliffs: 5 chains each 
Elevation: 1600' 
Dates of survev: Ausust 3 .  11, 1989 
Surveyors: ~ehra saistrom; ~lorence Caplow 
Possible sensitive species: Ranunculus cooleyae, Botrichium 

lanceolatum, B. lunaria B. min anense montanum, B, 
pinnatum, ~latanth-sa~, --naB, 

Cliff #I: (surveyed, but not part of contract) Fifty foot 
cliff; western exposure. Gaultheria shallon Rubus parvlflorus 
dominated. Trees had been logged off c r i f f q e s .  



Surveyed from top and bottom. No sensitive saecies were found. 

Cliff #2:  -five feet high with Acer circinatum, Thuja 
licata and Bo kin a elata dominating cracks and ledges. Barer 

!reas s u p p o h o m  Menziesia ferruqinea and Aruncus 
sylvester. Wetland at base. 

Surveyed from base of cliff; wetland walked through. No 
sensitive species were found. 

Cliff 1 3 :  Very disturbed, clothed with second growth. Cliff was 
approached but not surveyed. 

Gilbert Creek #1 

10 chains 
Elevation: 1500-1600' 
Date of survey: July 6, 1989 
Surveyor: Florence Caplow 

Possible sensitive species: Botrichium lanceolatum, B lunaria 
min anense B. monkanum, & p 

%ori-bt~ata 
innatum, Ffatanthera 

A rocky, open creek with little brush. Steep slopes down to the 
creek, but occasional flat areas with Alnus rubra, Thuja plicata 
and moist understory species. 

The surveyor walked down one side of the creek and up the other. No 
sensitive species were found. 

Boat Ramp #1 

Photo # 75-136 
Location: T29N, R9E, S22, 27 
9 acres 
Elevation: 1600' 

The area had been clearcut since 1984, and was not surveyed. 



Boat Ramp 1 2  

Photo $ 75-136 
Location: T29N, R9E, 522, 27 
11 acres 
Elevation: 1600' 
Date of survev: Julv 7. 1989 
Surveyors: &bra salstrom, Florence Caplow 
Possible sensitive species: Botrichium lanceolatum, B. lunaria 

B. min anense montanum nnatum- 
l l a t t h e r a  chorisiak, P%5&ta, C.rex 
pauclflora 

An area of mixed deciduous forest on an unstable clav slo~e. The 
surveyors found very large Alnus -- rubra and PO ulusa trichocarpa 
with brushy understory speclee. Small r e i n  the area 
supported a young Tsu a heterophylla forest, with an understory 
of Vaccinium 9 p .  --a= an Blechnum spicant. 

Four transects were walked the length of the area. No sensitive 
species were found. 

Boat Ramp 13 
Photo # 75-136 
Location:' T29N, R9E, 522, 27 
11 acres 
Elevation: 1800' 
Possible sensitive species: Botrichium lanceolatum, B, lunaria, 

B. minqanense, B, montanum, B, pinnatum - 
Stand consisted of a narrow band of small Tsu a heterophylla and 

licata along a steep cliff. Clea* surrounding the %% h b e d  considerable blowdown. 

The stand was not surveyed due to inaccessibility, extensive blowdown 
and low probablility of sensitive species. 

South Fork $1 
Photo $ 75-134 
Location T29N. R9E. S34 
127 acres 
Elevation: 1600'-2400' 
Date of survey: August 11, 1989 
Surveyor: Clayton Antieau 
Possible sensitive species: Botrichium lanceolatum, B, lunaria, 

B. minqanense, B, montanum, B, pinnatum - 
A forest of larqe Tsu a heterophylla and Abies amabilis with very 
large Thuja pllca e- a snags. Steep s o u t h m f a c i n g  slopes with 
numerous seeps, streams and springs, interrupted by short cliffs. 
The understory varied from doghair Tsuqa heterophylla to 



Pol stichum munitum and mesic forbs or Vaccinium 
-t portion of the area had been recently logge ??. . The 

The surveyor walked two complete northwest to southeast 
transects, and several transects parallel to the primary ones. 
The surveyor also focused on streams and cliffs as higher 
priority areas. No sensitive species were found. 

South Fork # 2  

Photo #75-134 
Location: T29N. R9E. 534 - - - 

98 acres 
Elevation: 1600' 
Date of survey: Sept. 1, 1989 
Surveyor: Cla ton Antieau 
Possible spec 1 es: Botrichium 

minqanense, B, montanum, 8, 
lanceolatum, - B. lunaria, B, 

pinnatum 

Several small stands of old growth timber scattered on a 
northeast-facing slope. All were dominated by Abies amabilis 
with a moist, generally open understory, and 
licata trees. A long strip of timber on the south side o 

!oad had been harvested, as had been an area in the northeast 
quarter of section 33. These harvested areas were not surveyed. 

The surveyor walked through each of the remaining stands. No 
sensitive species were found. 

Switchback #1 

Photo # 75-134 
Location: T29N, R9E, 53 
20 acres 
Elevation: 2000' 
Date of survey: August 25, 1989 
Surveyor: Clayton Antieau 
Possible specles: Botrichium lanceolata, - B. lunaria, B, 

minqanense, B, montanum, B, pinnatum 

A Tsuqa heterophylla -Abies amabilis forest on a very steep slope 
interrupted by cliffs,- streams, seeps, and waterfalls. Much 
of the area was affected by windthrow from nearby clearcuts. 

The surveyor walked above and below cliffs, and checked all 
drainages and waterfall areas. No sensitive species were found. 



Photo #74-273 
Location: T29N, R9E, 521, 28 
40 acres 
Elevation: 1800-2000' 
Date of survey: August 3, 1989 
Surveyors: ~lorencg Caplow, Debra Salstrom 
Possible sensitive species: Botrichium lanceolatum, B, lunaria, 

B. minqanense, B, montanum, 8, pinnatum - 
Midsized Abies amabilis and Tsuqa heterophylla interspersed with 
pole t i m b e ~ s p a r s e  understory of Vaccinium and a variety 
of ferns. 

The surveyors walked two transects through the area. No 
sensitive species were found. 

The Spyhop #2 

Photo 174-273 
Location: T29N. R9E. 521. 28 
60 chains 
Elevation: 1400' 
Dates of survey: July 5.6. 1989 
Surveyors: Debra salstrom, Florence Caplow 
Possible sensitive species: Botrichium lanceolatum, B, lunaria, 

min anense 8. montanum innatum Carex comosa C. 
$ u c ~ p f ~ s  asplenitoEa- pri 1 aria camschatensi~; 
Lobelia dortmanna, Platanthera obtusata, Montia diffusa 

Two extensive, abandoned beaver complexes above Spada Lake along 
former stream channels. Dams, pools, channels and associated 
wetlands in 20-30 year old second-growth forest. An impressive 
diversity of wetland species was found in this area. 

Surveys followed the course of the wetlands, generally with one 
person on either side of the wetlands. One arm of one of the 
wetlands was not surveyed. No sensitive species were found. 

The Dam #1 

Photo # 73-308 
Location: T29N, R9E, 520, 29 
120 acres 
Elevation: 1600'-2000' 
Dates of survey: July 10, 11, 1989 
Surveyors: Florence caplow, Debra Salstrom 
Possible sensitive species: Botrichium lanceolatum, B, lunaria, 

B. minqanense, B, montanum, B, pinnatum - 



A mature Thu'a plicata Tsu a hetero~hylla fo~est on north-facing 
slopes, w d u m e r o u s  sma -79- drainages. Generally closed canopy 
and open, moist understory. An unusual assemblage of species 
were present along the drainages and in small patches of 
sphagnum. 

The survey was a series of four transects across the length of 
the area. No sonsitivm species were found. 

The Dam #2 

Photo #73-308 
Location: T29N, R9E, 520, 29 
10 acres 
Elevation: 1400' 
Date of survey: July 11, 1989 
Surveyors: ~ e b r a  saistrom, Florence Caplow 
Possible sensitive species: Botrichium lanceolatum, B, lunaria, 

B. minqanense, B, montanum, B, pinnatum - 
Mostly west- and south-facing slopes above the Sultan River 
Canyon! with mature Tsuqa heterophylla, Thuja licata and - amabilis. The understory was rich in ferns and se ges 

The area was surveyed to the edge of the canyon 
sensitive species were found. 

cliffs. No 

The Dam 13 

Photo X73-308 
Location: T29N. R9E. 520.29 - -  - - 

20 chains 
Elevation: 1600' 

The area was a recent slide, probably caused by the c 
above. It was not surveyed, due to danger and the low prob 
of sensitive species. 

:learcut 
lability 

Olney Creek 

Photo # 73-306 
Location: T29N. R9E. 531.32 
280 acres 
Elevation: 2000-2800' 
Date of survey: Ausust 18. 1989 
Surveyors: ~iorence caplow, Clayton Antieou 
Possible species: Botrichium pinnatum 

The entire area had been clearcut, with 6-10 inch diameter 
re rowth. Most of the parcel was not surveyed, due to its 
un 9 formity and low potential for sensitive species. The survey 
concentrated on the ridgetop along the north edge of the parcel 

20 



and on the bottomland area west of Olney Creek. The ridgetop was 
generally weedy, with the exception of onekphagnum bog to the 
north of the road. This bog had a rich assemblage of wetland 
s ecies: S irea dou lasii Ath rium filix-femina, Maianthamum f d lataturn, % I Z m e c a & ,  hlccinellia pauciflora, 
Carex canescens, etc.. The bottomland area was moist second 
growth Tsu a heterophyllf forest, with numerous drainages 
dominated-6$kubus g~ectabi is and ODlopanax horridum. 

The surveyors walked along the length of the ridge, then 
thoroughly explored the bottomland drainages. No sensitive 
species were found. 

The Canyon #l 

Photo # 72-341 
Location: T29N, R9E, 530 
277 acres 
Elevation: 1200-1600~ 
Dates of survey: July 11, 12, 13, 1989 
Surveyors: Florence Ca low, Debra Salstrom 
Possible sensitive spec f as: Botrichium lanceolatum, B. lunaria 

t u s q a n e t  B, monkanurn, B, pinnatum, FTa€ZKEEE& 
p 1s asplenifolia 

A mature Tsuqa heterophylla forest, with scattered Thuja plicata, 
Pseudotsu a menziesii and amabilis. The understory 
d l y  dominated by Vacclnlum *. Drainages were choked 
with brush. 

The cliffs in the center of the section had an unusual diversity 
of ferns and composites. Unfortunately, surveys along the cliffs 
were limited because of safety considerations. 

A series of transects were walked throuqh the area. In the 
eastern and western portions of the sectron surveys were done to 
the edge of the cliffs above the river. No sensitive species 
were found. 

The Canyon 12 

Photo #72-341 
Location: T29N. R9E. S30 - 

30 chains 
Elevation: 1200-1600' 
Dates of survev: June 14. Julv 12. 13. 1989 
Surveyors: ~ehra ~alstrom, Florence caplow 
Possible sensitive species: Carex comosa st losa 

i l l a r  panschatensis, =eli-ma%a, 
diffusa, Clmicifuqa elata 

Bottomlands of the Sultan River. Inland areas were very brushy 
with Ainus rubra, Acer circinatum, Rubus ~Dectabilis, and 



bracteosum. The river's edge had an interesting diversity of 
and other forbs, including Eri eron Juncus 

enc sed?es folius, Mimulus uttatus Saxifra + s i a F ~ t c . ~  
small beaver ponds were e-f-L-7i-p ound on t e south side of the river. - ~-~~ -- 
with a similar 3lora to the river's edge. 

Surveys were transects both along river and in bottomlands. No 
sensitive species were found. 

Blue Mountain 

Photo # 71-328 
Locaton: T29N. R8E. S23. 25. 26 , -  
120 acres 
Elevation: 1200-2000' 
Dates of survev: June 14. Julv 13. 26. 1989 
Surve ors: ~lorence caplow, ~Lbra'salstrorn 
Possi t: le species: Botrichium lanceolatum 9. lunaria B 

min anense B. montanum, & pinnatum, ~ h p t i 7  aasplenifblic d osusata 
A steep Tsuqa heterophylla forest, with a sparse, open 
understory. Lush moss and moisture-loving forbs were found along 
the relatlvely undisturbed draws and creeks. An unusual area of 
eroded horizontal bedrock ledges was found on the south side of 
the river. The ledges supported an extraordinary range of 
species, includinq subalpine species such as Phvllodoce 
empetrifomis and hypoleuca. 

The south side of river was surveyed in entirety, where cliffs 
allowed access. All of the forest on the north side of river was 
surveyed except for a strip along river in section 26, where 
access was impeded by cliffs that dropped to the riverbed. No 
sensitive specles were found. 

Sultan River #1 

Photo # 69-152 
Location: T29N, R8E, S22, 27, 28 
233 acres 
Elevation: 600'-1400' 
Dates of survey: July 19, 20, 25, 1989 
Surveyors: Debra Salstrom, Florence Caplow 
Possible species: Botrichium lanceolatum, B. lunaria, B. 

min anense B. montanum innatum Carex 
a a h  camsc atansis 
obtusa a 

A forest of Tsuqa heterophylla, Thuja plicata and Pseudotsuqa 
menziesii with a sparse understory of Vaccinium spp., Blechnum 
spicant and Polystichum munitum. Talus slopes supported dense 
Acer cikcinatum, Rubus s ectabili's and Ribes bracteosum. Some of 
theparcel to t h e ~ h d a d  been cut. 



Riverbanks were walked wherever cliffs allowed access. Most of 
the south bank was accessible. Cliffs restricted access along 
the north side of the river. Transects were taken at regular 
intervals into the forest. No sensitive species were found. 

Sultan River #2 

Photo # 69-152 
Location: T29N, R8E, S22, 27, 28 
160 chains 
Elevation: 600'-1000' 
Date of survey: July 7, 1989 
Surveyors: Florence Caplow, Debra Salstrom 
Possible species: Carex comosa C. st losa Fritillaria 

camschatensis, M o n t i a d i e C i m ~ i f u -  

A riparian area of intermittent gravel/boulder and bedrock ledges 
and cliffs. Common species included Alnus rubra, Carex - 
mertensii, Eriqeron philadelphicus, and Arnica amplex~caulis. 

Approximately one-fourth of the area was inaccessable. Surveyors 
walked the remaining riverback. No sensitive species were found. 

The End #1 and # 2  

Photo # 68-108 
Location: T29N, R8E, 532 
20 acres, 50 chains 
Elevation: 600' 
Date of survey: ~ u l y  20, 1989 
Surveyor: Debra Salstrom, Florence Caplow 

Possible sensitive species: Botrichium lanceolatum, B. lunaria, 
B. min anense B. montanum, B, pinnatum, Montia diffusa, 
=mi-- - 

The forest was second-arowth closed-canow. with a snarse 
understory of ~accinium-~arvifolium, ~olys~ichum munitum - and 
Blechnum spicant. Below the dam, the trees were s m m d  the 
topoqra~hy was stee~er with larae slides. The riverbanks were 
grhvelly,-with scattkred large boulders. Cliffs occupied most of 
the west margin of the river. 

Two transects were walked through the forest and along the river. 
Some of the west side of the river was inaccessable because of 
cliffs. No sensitive species were found. 



PART IV. Results of Surve-y 

Two populations of Botrichium lanceolatum (lance-leaved grape- 
fern) and one population of Botrichium pinnatum (St. John's 
moonwort) were located during the survey, in the Skykomish River 
Exchange Area. Both species are considered "sensitive" in the 

, state of Washinqton, end are included in the USFS Region 6 
sensitive Plant List. 

The species in the qenus Botrichium or "qrapefernn are related to 
other; more.common-ferns. ~otrichiums; however, belong to an 
older, more primitive family than most ferns. Each Botrichium 
has a fleshy rhizome deeply buried in the soil, and each year the 
rhizome proauces one small frond, usually less than 10 inches 
high. The frond is divided into two segments: a fertile segment 
(the sporophore), and a sterile segment (the tropophore). The 
small round sporangia on the fertile frond resemble a bunch of 
grapes: hence the name. See Appendix G for more information on 
Botrichium biology. 

Because of their small size and relative obscurity, little 
research has been conducted on the biology and taxonomy of the 
genus. Although Botrichiums can tolerate some disturbance, 
several species are listed as "sensitive" in this state, because 
of the historically small number of individuals known. 

Botrichium lanceolatum--Lowe Creek 

A population of eight individuals of B. lanceolatum was found in 
the Lowe Creek area (T26N RlOE S14) atan elevation of 2200 feet 
on a SE-facinq slope of the Lowe Creek valley. The entire slope 
was stabilized talus, with a thin organic-layer supporting a 
second-growth forest of Pseudotsu a menziesii and Alnus -. a r - l - +  The population was foun to t e west of a switchback on a 

.-A - -  - - -  f - - -  i site seemed moist, based on the presence - ~ - -  .--- ~ 

of nearby stands of-- sinuata and ~alix g& 
. 

The eight 5 lanceolatum individuals were scattered over an area 
of approximately 6 x 18 feet, and varied from 2 to 10 inches 
high. Mature sporangia were present. Some of the plants were 
missing portions of sporophore segments, which may be the result 
of herbivory by picas or other small mammals. 

Generally, second-growth forest is poor habitat for sensitive 
species. Botrichiums, however, can do well in somewhat disturbed 
environments. This population may have regenerated from 
populations on the cliffs directly above the site, which have had 
less direct disturbance. Because the population is located so 
close to an old roadbed, the potential for direct human impact is 



high. Repeated trampling, logging or re-openipg of the road would 
all have deliterious effects. For more specific information on 
this population, see Appendix E. 

Unknown Botrichium--Lowe Creek 

Two individuals of an unusual variant Botrichium were found 
approximately 60 feet east of the main population, in the center 
of the abandoned roadbed. One individual had two fertile 
segments and no sterile sepent. The other individual had one 
fertile segment and no sterlle secjments. According to Dr. W.H. 
Wagner of the University of Michigan, these could possibly 
represent a new species or hybrid, or the may simply be unusual 
forms of B, lanceolatum. A collection wlll be made in 1990 and 
will be sent to Dr. Wagner for verification. Meanwhile this 
section of the abandoned roadbed should be considered extreme1 
sensitive. For more specific information about the population: 
see Appendix E. 

Botrichium lanceolatum--Skyline Lake 

The other population of B. lanceolatum was found in the Skyline 
Lake parcel (T26N R14E-S11). Eighty-five individuals were 
scattered over an area approximatly 250 feet long and 60 feet 
wide, at an elevation of 3800 feet on a gentle, south-facing 
slope. Most of the population was above a portion of the Old 
Cascade Highway in an open, subalpine meadow dominated by 
Pteridium a ilinum and E ilobium anqustifolium. A small number 
of B. lanceo * atum werehn-oad and in a small 
meadow to the east of the primary population. The substrate was 
similar to that of the Lowe Creek ~o~ulation: thin soil over 
stabilized talus slope. Associates included Pteridium aquilinum, 
E ilobium anqustifolium, Clintonia uniflora, and occasiial h shrubs, includinq Vaccinium membranaceum, Sorbus 
scopulina and Pachystima myrsinikes. Canopy coverage from- 
and forbs ranged from 30 to 80 percent. Botrichium multifidum 
was also found interspersed with B, lanceolatum. B. multifidum 
is not a sensitive species. 

Individuals of B. lanceolatum were generally 2-10 inches high, 
and approximateE 109 of the population was missing portions of 
fertile segments, which may be the result of herbivory by picas 
or other small mammals. 

The population appeared to be flourishing, both above and below 
the road. However, future road work or expansion of recreational 
facilities associated with Stevens Pass could have strong impacts 
on these plants, considering their confinement to a localized 
habitat. (~pproximately two miles of the slope on which the 
population was found was surve ed, and no other B, lanceolatum 
were found.) For more specific nformation on the population, see 
Appendix E. 

l 



Botrichium pinnatum--Skyline Lake 

One population of Botrichium innatum was found in the Skyline 
Lake parcel, approximately 1/2 E-T- m le east of the B, lanceolatum 
site (T26N R14E S11). Ten individuals were scattered over a 75 
foot section of a shallow, dry gully, at an elevation of 4700 ft. 
on a SW facing slope. Most of the slope was meadow dominated by 
Rubus parviflorus, Pach stima m rsinites, Vaccinium membranaceum, 
n b i u m  anqusti&V~sitchensis an Lu~inus 
, with scattered Abies lasiocar a. The dr:inage was 
unstable and rocky, with o c c ~ a d  thin soil formation. 
The vegetation of the gully included Thu'a licata, scattered 
Alnus sinuata and Rubus parviflorus a& h n a l l y  dense 
herbaceous layer of Valeriana sitchensis, Castilleia miniata, 
Lupinus latifolius and Epilobium anqustifolium. innatum was 
generally found beneath this herbacous layer, S h b f r o m  
direct sunlight. The individuals were all less than 6 inches 
high, and showed no signs of herbivory. For more detailed 
information, see Appendix E. 

This unstable drainage has natural levels of disturbance which 
appear to be acceptable to the population. However, the cliff 
nearby is listed in a popular guide to rock climbs of the area, 
and future expansion of the ski area could also affect the 
population. 



PART V: Discussion of Areas Where Sensitive Plants Not Found 

Possible reasons that sensitive species were not found in more 
areas are many-fold. 

Much of the surveyed land appeared to be relatively pristine. 
Sensitive species are rare and unusual even in pristine areas, 
and many have very specific habitat requirements. Sensitive 
species may have been absent from the surveyed area because of 
lack of diseminules or because specific habitat requirements were 
not met. 

Many sensitive species populations are small, and given the large 
acreage that was surveyed, some populations may have been missed. 

Although surveyors followed the original plan for the timing of 
the survey, annual variation in flowering time may have caused 
certain populations to be identifiable earlier or later than the 
actual survey time. 

Access was blocked by cliffs to parts of some of the parcels with 
high sensitive species potential. This was particularly true at 
the top of the Lowe Creek drainage, in parts of the Slide and 
Baring survey areas (Skykomish River Exchange), and in the Sultan 
River Canyon (Spada Lake Exchange). 

Some of the parcels, articularly in the Spada Lake Exchange i' Area, and in the Beck er River and Station parcels (Skykomish 
River Exchange) were small and were surrounded by clear cuts. 
Drainages through those small parcels were often washed-out and 
unstable soils were exposed. These disturbances allow access to 
weedy species which may then displace sensitive native species. 

Some of the surveyed area was in even-aged second growth forest 
where potential for sensitive species is lower than in old 
growth. Other areas had been heavily impacted by old logging 
roads and railroad grades. 

There are a relatively small number of sensitive species likely 
to be found in low elevation forests of the west Cascades. Much 
of the contracted area was below 2600 feet. 

Even though sensitive species were not found in all the areas, 
many of the surveyed areas had an interesting floristic 
diversity. The Sultan River Valley (Spada Lake Exchange) for 
example, is unique in that it is a relatively undisturbed low 
elevation valley with magnificent cliffs and areas of unusual 
rock formations where species more often found at higher 
elevations were sometimes present. Two species on the Washington 
Natural Heritage Program's monitor list were found in the Martin 
Creek drainage (Hemitomes 
Skykomish River Exchange). sensitive 
status in Oregon, was 



Area. Although this plant is not considered sensitive in 
Washington, the Washington populations may become more important 
if the Oregon populations become more threatened. 



PART VI: Recommendations and'suqgestions 

We recommend that road crews be notified of the presence of the 
Botrichium lanceolatum population near the Old Cascade Highway 
I~orest Service Road 6099), since roadwork poses a threat to at 
least those individual plants closest to and below the road. 

We recommend that impacts to the populations of Botrichium 
lanceolatum and Botrichlum innatum in the Steven's Pass/Skyline 
Lake area be considered i 'iTf- u ure recreational develo~ment or 
expansion of current facilities is planned for the area.. 

We recommend that any plans for reopening the road in the Lowe 
Creek parcel take into consideration the proximity of both 
Botrichlum lanceolatum and a possible unknown species of 
Botrichium. 

If botanical work is done on the district in the future, we 
suggest that the Bridal Veil Falls/Mt. Index area, the Martin 
Creek area, the Beckler Peak area, and the Steven's Pass area all 
have potential for sensitive or uncommon plant species. 

If the Washington Department of Natural Resources acquires the Sultan River Canyon, we suggest that they are notif ed of the 
botanical uniqueness of the canyon. There are very few river 
canyons in the lowland west Cascades which are as undisturbed and 
are as unusual floristically as the canyon of the Sultan Rlver. 

Finally, we would like to reiterate that our survey does not 
negate the need for further botanical work on the district. On 
the contrary, the presence of three previously unknown sensitive 
plant populations reinforces the importance of rare plant surveys 
in areas which will be affected by ownership changes, timber 
management, road building or other Forest Servlce operations. 




















