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Kelly Evans encounters her first Drosera plants, ever. Hyas Lake Meadow, Cle Elum Ranger District
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Introduction

This project is part of a series of Forest-level inventories within USFS Region 6 that are focused on better
understanding the regional distribution of rare and uncommon fen-loving plants, as well as of the fen and
fen-like ecosystems which include them. These inventories typically involve several days of pre-field
analysis followed by 3-4 weeks of fieldwork by 1-2 persons. To date, such inventories by this project’s
lead have been conducted on the Deschutes, Ochoco, Fremont-Winema, Malheur and Umatilla National
Forests in Oregon, and on the Gifford Pinchot National Forest in Washington. Emerging understandings
based on these inventories include: 1) over the relatively large geographic area where these inventories
have been conducted, the floras of fens and fen-like ecosystems include many shared species; 2) fens are
spatially very minor components of the landscape, and not evenly distributed among, or within, R6 field
units; 3) the numbers of rare and uncommon plant species found within R6 fens is disproportionately
large relative to the collective area occupied by these fens; 4) species commonly found in R6 fens, while
conveniently referred to as “fen-loving species” or perhaps, “fen indicator species” a) are generally not
restricted to sites persistently wetted by groundwater and some may also be found at sites only seasonally
wetted by groundwater or, evidently, even at sites primarily wetted by seasonal surface water, and b)
within North America, typically have boreal distributions which, within the western U.S., feature finger-
like southward extensions along the Cascadian-Sierra and Rocky Mountain Cordillera; 5) fens typically
do not stand alone on the landscape, but rather, are often smallish inclusions within larger wetland
systems which might include seasonally groundwater-fed communities as well as predominantly surface
water-fed communities; 6) the soils of fens are often, but not necessarily, deep (16+”) peats.

.~
-

The sundew Drosera rotundifolia (with Hypericum anagalloides) at Hyas Lake Meadow, Cle Elum Ranger District



Of the nine bryophytes listed as target taxa for this project (Appendix A), eight are personally known to
the project lead as fen-loving species. Three of these nine species have a Washington Natural Heritage
Program (WA NHP) state rank of S1 and one is S2. The other five species are likely rare, or at least
uncommon in Washington, but a WA NHP state rank has yet to be assigned. Of the 17 vascular plants
included as target species for this project, only three (Carex capitata, Utricularia minor and U.
intermedia) are personally known to the project lead. The Utricularia species are very much fen-loving
species, while C. capitata is more likely to be found at the edges of fens, or at sites only seasonally wetted
by groundwater. Suitable habitats for the other 14 vascular plant target species, by various accounts, are
likely to include fens. Of the 17 target vascular plant species, 15 are either WA NHP state rank 1 or 2.
Carex magellanica ssp. irrigua is WA NHP state rank 3, while a state rank for Utricularia gibba has not
yet been assigned.

Obijectives

The intent of this study was to identify a group of sites on Okanogan-Wenatchee National Forest (OKW
NF) that were reasonably likely to include fen or fen-like ecosystems, and could be visited and examined
with preferably no more than 1-2 hours hiking time, each way. Examination was to include development
of a list of on-site bryophytes and vascular plants, and a cursory description of vegetative structure, site
wetness and soils, and site condition. It was hoped that this examination would allow at least a tentative
recognition of sites as fens as opposed to some other type of wetland or meadow, and comparison among
fens.

The moss Meesia triquetra at Fish Lake Bog, Wenatchee River Ranger District



Methods

The proposal for this project included fieldwork on only four Okanogan-Wenatchee NF Ranger Districts
(RD): Cle Elum, Wenatchee River, Entiat/Chelan and Methow. This was largely due to the desire to
complete at least a week of fieldwork on each of the Forest’s districts, but not exceed a total of one month
of fieldwork. Preliminary, pre-proposal analysis indicted that Naches District, and particularly, Tonasket
District, have a compelling number of fen candidate sites. Fen inventory on these districts should be
regarded as an important action item.

During the pre-field analysis, four basic data sources were used to identify candidate fen sites. These
sources included Okanogan-Wenatchee NF GIS, the USF&W National Wetland Inventory , the Eastern
Washington Core Data Set (at Ecoshare.info), and the Consortium of Pacific Northwest Herbaria
(www.pnwherbaria.org). Initial candidate sites identified from these sources were then examined using
2011 Washington NAIP imagery in order to develop a final set of fen candidate sites to be field-visited.
Sometimes, as initial fen candidate sites were being examined with NAIP imagery, nearby promising
looking sites not included in the basic data sources would be noticed. Several of these “incidental” sites
were included in the final set as well. First-hand knowledge of forest staff was also solicited. The
specific data sources used, and the number of initial and final fen candidate sites associated with each, are
presented in Table 1 below.

Table 1. Number of initial and final fen candidate sites associated with each specific data source used in pre-field

analysis.
Source # | Source Categories* Initial | Final
sites sites

1 OKW NF GIS, Layer Non-forested wetland 145 7
File/Vegetation/Ecology Series

2 OKW NF GIS, Layer MW, MW-C-9, MS, MS-C9, | 30 2
File/Vegetation/Ecology Type MM30

3 OKW NF GIS, Natural Resource CACA12, CADIG2, ERVI9, | 10 1
Manager (NRM) Threatened, VAMY, UTMI
Endangered, Sensitive Plant (TESP)
database

4 USF&W National Wetland Inventory PEMB 36 4

5 Ecoshare, Eastern Washington Core Data | ELPA, ELPO 19 2
Set/EWA/Plot Visit

6 Consortium of Pacific Northwest Herbaria | HAVE70 1 1

7 Incidental n/a n/a 7

8 Forest staff n/a n/a 1

*

USDA PLANTS Database standardized species codes for Source # 3, 4, 5, and 6.

Field visits to fen candidate sites usually involved driving, parking, and some amount of trail and/or
cross-country hiking. Upon arrival at a site, an effort was made to identify and walk through structurally
differentiable plant communities within the site. Typically, the time spent in particular communities, and
at sites in general, was directly related to spatial extent of the community and the extent to which
community or site exhibited fen features. Types of information collected at a site included a plant species
list, plant collections, a brief description of site character (vegetation structure, wetness, adjacent




topography), soil probes, photographs and GPS coordinates of selected features. Plant species lists were
never comprehensive. Known taxa were generally always recorded. Unknown taxa, after consideration
of taxon’s potential significance in interpreting site conditions, were either collected to provide an
opportunity for later identification, simply noted in field notebook, or left for some other, less time-
sensitive visit. Field visits to fen candidate sites are best done in late summer or fall, in order to better
identify the site, or portions of site, as 1) wetted primarily by early season surface water, or 2) most
strongly influenced by early season groundwater, or 3) persistently wetted by non-point sources of
groundwater discharge.

The moss Tomentypnum nitens at East Blue Creek Meadow, Entiat-Chelan Ranger District
Results

Twenty-five fen candidate sites were visited during 20 field days between 7/8/2013 and 9/19/2013. A
map illustrating the distribution of these sites on Okanogan-Wenatchee NF is presented in Appendix B.
Sites ranged in elevation from 2230-6000 feet. Descriptions of these sites are presented in Appendix C.
A total of 154 plant taxa were noted at these sites, including 109 identified species (Appendix D).

Two target vascular plant species (Carex gynocrates, Utricularia minor) and two vascular plant species of
interest (Carex capillaris and Cicuta bulbifera) were detected in the course of this project. Three target
moss species (Helodium blandowii, Meesia triquetra and Tomentypnum nitens) and three bryophytes of



interest (Harpanthus flotovianus, Splachnum sphaericum and Tritomaria quinquedentata) were also
detected. Target species and species of interest detected are presented in Table 2 below. A brief

discussion of each of these species follows Table 2.

Table 2. Project target taxa and taxa of interest detected.

District

Site

Vascular Taxa

Bryophyte Taxa

Cle Elum

Hyas Lake (south)

Utricularia minor

Helodium blandowii

Meesia triquetra

Upper Tucouala Meadow

Meesia triquetra

Kachess Lake (west)

Utricularia minor

Haney Meadow

Helodium blandowii

Wenatchee River

Fish Lake Bog

Cicuta bulbifera

Helodium blandowii

Utricularia minor

Meesia triquetra

Tomentypnum nitens

Mountaineer Creek (south)

Helodium blandowii

Meesia triquetra

Entiat/Chelan Blue Creek Meadow Harpanthus flotovianus
Tomentypnum nitens
Tritomaria
quinquedentata
East Blue Creek Meadow Tomentypnum nitens
Whistling Pig Meadow area Harpanthus flotovianus
Upper Blue Creek meadows Harpanthus flotovianus
Lower Pawn Lake Helodium blandowii
Poison Springs Helodium blandowii
Meesia triquetra
Tomentypnum nitens
Methow Falls Creek Bog Utricularia minor (+/-)

Falls Creek (upper)

Carex capillaris

Helodium blandowii

Carex gynocrates

Splachnum sphaericum

Utricularia minor

Tomentypnum nitens
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Looking north over the southern two-thirds of Fish Lake Bog, Wenatchee River Ranger District

The following are brief notes concerning target species and species of interest detected during this project.
OKW NF and Washington records are taken from OKW NF NRM TESP database and/or the Consortium
of Pacific Northwest Herbaria:

1) Carex capillaris. This currently is a WA NHP S1 species. A small patch was found in the upper Falls
Creek drainage on the Methow RD. This species was previously known on OKW NF from two sites on
the Tonasket RD.

2) Carex gynocrates. This currently is a WA NHP S1 species. It was found within numerous fens in the
upper Falls Creek drainage on the Methow RD. This species was previously known on OKW NF from
one site on upper Falls Creek (likely re-visited by Dewey), and two sites on Tonasket RD.

3) Cicuta bulbifera. This currently is a WA NHP S2 species. It was found at the southern end of Fish
Lake Bog on the Wenatchee River RD. The species was previously documented at this site.

4) Utricularia minor. This species currently has no rare plant status with WA NHP. As this project’s
proposal was being written (March, 2012), this species was WA NHP S2(?) R1. It was found at the Hyas
Lake (south) and Kachess Lake (west) sites on Cle Elum RD, Fish Lake Bog on the Wenatchee River RD,
and at Fall Creek Bog (probably) and within several fens in the upper Falls Creek drainage on Methow
RD. The species was previously known on OKW NF from 4 sites in the upper Falls Creek drainage and
at Black Pine Lake on Methow RD, one site on Tonasket RD, and at Swamp Lake on the Cle Elum RD.
5) Harpanthus flotovianus. Liverworts are currently not ranked by WA NHP. This species has an Oregon
(ORBIC) rank of G5S1, List 2 and is an Oregon sensitive species. Harpanthus flotovianus was found at
three sites in the Blue Creek Meadow area on Entiat/Chelan RDs. It was previously not documented on
the OKW NF. There are nine records for this species in Washington with five of these from Steven’s
Pass, and four from two locations (Paradise Valley and Reflection Lakes) on Mt. Rainier. These are all
old records dating from 1931-1934.

6) Helodium blandowii. This moss currently is a WA NHP Slspecies. It was found at the Hyas Lake
(south) site and Haney Meadow on Cle Elum RD, Fish Lake Bog and the Mountaineer Creek (south) site



on Wenatchee River RD, Lower Pawn Lake and Poison Springs on Entiat/Chelan RDs and at upper Falls
Creek on the Methow RD. This species was not previously documented on OKW NF.

The moss Helodium blandowii at Lower Pawn Lake, Entiat-Chelan Ranger District

7. Meesia triquetra. This moss currently is a WA NHP Slspecies. It was found at the Hyas Lake (south)
site and upper Tucouala Meadow site on Cle Elum RD, at Fish Lake Bog and the Mountaineer Creek
(south) site on Wenatchee River RD, and at Poison Springs on the Entiat/Chelan RDs. This species was
previously known on OKW NF from one site on Tonasket RD.

8. Splachnum sphaericum. This species is not currently on the WA NHP List of Rare Mosses, but may
be rare or uncommon in Washington. It was found on decomposing cow manure in several fens in the
upper Falls Creek drainage. This species was previously documented on OKW NF at Roger Lake,
Tonasket RD. Five other sites are documented in Washington, all in or west of the Puget Trough.

9. Tomentypnum nitens. This moss is currently a WA NHP SNR species (= unranked; sub-national
conservation status not yet assessed). It was found at Fish Lake Bog on the Wenatchee River RD, two
sites in the Blue Creek Meadow area, at Poison Springs on the Entiat/Chelan RDs, and in nearly all fens
in the upper Falls Creek drainage. This species was previously documented on OKW NF at Fish Lake
Bog on Wenatchee River RD.

10. Tritomaria quinquedentata. Liverworts are currently not ranked by WA NHP. This species has an
Oregon (ORBIC) rank of G5S1, List 2 and is an Oregon strategic species. Tritomaria quinquedentata
was found at Blue Creek Meadow on Entiat-Chelan RD. This species was previously documented on
OKW NF at two sites on Swamp Creek, one site in the upper State Creek drainage, three sites along the
East Fork of Buttermilk Creek, all on Methow RD, and two sites within the Pasayten Wilderness Area.
Elsewhere in Washington this species is documented in Snohomish Co. (3), Whatcom Co. (2), and
Stevens Co. (1).
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Carex gynocrates (northern bog sedge) at the upper Falls Creek fen system, Methow Ranger District

The 25 fen candidate site visited during this project can be somewhat crudely sorted according to number
of fen indicator taxa detected at each site. This sorting is presented in Table 3 below.

Table 3. Fen candidate sites sorted according to number fen indicator taxa detected at each site. (f) indicates sites
including fen/fen-like habitat recognized by apparent persistent, groundwater-fed wetness, and by vegetative
structure and composition. * indicates sites where the fen indicator Eleocharis quinqueflora is present. Bold site
names indicate sites at which at least one soil probe detected pure organic soil at least 40 cm thick.

Fen candidate site # Fen indicator taxa | Elevation | # Target taxa and
Species of Concern
Fish Lake Bog*(f) 20 2230 5
Hyas Lake (s)*(f) 19 3480 3
Falls Creek (upper)*(f) 18 5700 6
Whistling Pig Meadow area*(f) 14 5475 1
Mountaineer Creek (s)(f) 13 4600 2
Upper Blue Creek meadow system*(f) | 12 5550 1
Squitch Lake*(f) 11 4500 0
Union Gap area(f) 11 4275 0
Lower Pawn Lake*(f) 11 4600 0
Poison Springs(f) 9 5800 3
Keechelus Lake (se)(f) 8 2500 0
Blue Creek Meadow*(f) 8 5400 3
Haney Meadow*(f) 7 5385 1
East Blue Creek Meadow*(f) 6 6000 1
Tucouala Meadows (upper)(f) S 3360 0
Means | 11.5 4590 1.7




Fen candidate site # Fen indicator taxa | Elevation | # Target taxa and
Species of Concern
Pine Creek headwaters 6 4000 0
Mountaineer Creek (n) 4 4500 0
Cooper Lake 3 2800 0
North Fork Libby Creek 3 3000 0
Falls Creek Bog* 3 4507 1
Cle Elum Lake (nw) 2 2480 0
Kachess Lake 2 2400 1
9716/9712 road jct (e) 2 4900 0
Big Meadow 2 2400 0
Twin Lakes (se) 1 2800 0
Means | 2.8 3379 0.2

Discussion

Largely, observations made in the course of this project are in conformity with those generalized in the
opening paragraph of this report. Some project-specific notes that seem worthy of brief discussion are as
follows:

1. Defining a fen. Much has been written on the subjects of fen classification and the differentiation of
fens and bogs. There seems to be a general consensus that bogs are ombrotrophic systems (receiving their
water and nutrients primarily from precipitation) while fens are minerothophic systems (receiving their
water and nutrients primarily from streams or groundwater). Within minerotrophic systems, fens are
often set apart based on depth and organic content of peat. For instance, in some usages, the term “fen” is
considered appropriately applied only to peatlands whose soils qualify as histosols (i.e., with a profile
featuring an organic soil layer that is at least 16”/40cm thick and has with a qualifying percentage of
organic matter). Workers focusing on wetlands in higher latitudes may be particularly prone to recognize
a peat-depth criterion. The peat-depth criterion is found in in recent classification of wetlands in British
Columbia (Mackenzie and Moran, 2004) and for the whole of Canada (Warner and Rubec, 1997).
Perhaps following the Canadian lead, the peat-depth criterion has been adopted by the USDA USFS
(2012).
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Carex capillaris (hair sedge) at the upper Falls Creek fen system, Methow Ranger District

However, Hajek et al. (2002) noted that in central Europe, many wetland habitats are occupied
exclusively by fen-loving species such as low sedges, cotton grasses (Eriophorum spp.), and brown
mosses, despite having soils with low organic content and shallow peat. Based on a rather extensive
review of published data across the Northern Hemisphere, including the authors cited above, Hajek et al.
(2006) have proposed that fens be defined as “groundwater-fed wetlands that host low productive
nutrient-limited vegetation dominated by Cyperaceae and bryophytes.” Similarly, following a review of
numerous, largely North American definitions, Bedford and Godwin (2003) choose to recognize fens as
“wetlands that develop where a relatively constant supply of ground water to the plant rooting zone
maintains saturated conditions most of the time and the water chemistry reflects the mineralogy of the
surrounding and underlying soils and geological materials.” Notably, neither of these fen definitions
includes a soil criterion. In this project, sites recognized as including fens based on evidence of persistent
groundwater-fed wetness and plant community structure and composition showed no greater correlation
with peat depth than sites not recognized as including fens (Table 3). More pointedly, of the 15 project
sites recognized as including fens, 10 of these sites appeared likely to exhibit either too little organic soil
depth and/or too little organic matter content to qualify as fens, were a soil criterion used in the
recognition process. Similarly, an inventory of groundwater-rich wetlands on Umatilla NF (Dewey,
2012) found little correlation between persistence of groundwater-fed soil wetness and thickness of soil
organic layer at the sites visited. To be sure, some Oregon and Washington montane fens are associated
with deep, peaty soils. However, for this project’s lead, a fen definition that does not include soil criteria
fits well with his field experience to date.



2. Structural-compositional fen types. In the experience of the project lead, there are perhaps four basic
structural types of plant communities associated with fen ecosystems: a) short-statured, b) tall sedge, c)
shrub and d) forested. In turn, particular plant species, or plant species sets, are often associated with
these basic structural types. Transitional communities between these basic types are typical, and two or
more basic types are often present within the same wetland system.

Short-statured fen communities are characterized by persistently high water tables, high diversity of
graminoids, forbs and bryophytes, and low stature of the vegetation. Height of vegetation in these
communities is typically 12-16” or less, even while some included species are generally much taller
outside of this community (e.g., Carex aquatilis, Carex utriculata, Betula glandulosa, Kalmia
microphylla, and several Vaccinium and Salix species). This is the basic community type in which rare
and uncommon vascular and nonvascular plant species, including sensitive species, are most likely to be
found. It is the basic fen community type that includes the “brown mosses” which typify rich and
extremely rich fens (Hajek et al., 2006; Bedford and Godwin, 2003; examples of brown mosses include
species of Tomentypnum, Drepanocladus, Warnstorfia, Calliergon, Calliergonella and Campylium). This
is also the basic fen community type from which the project lead’s fen indicator species set is drawn.

Tall sedge fen communities generally have low species diversity, little moss or forb ground cover, and are
often dominated by 30-48” tall Carex aquatilis and/or Carex utriculata. It currently appears that the soil
surface in tall-sedge fen communities is commonly saturated or inundated early in the growing season,
but becomes damp, moist or even dry by late summer.

Shrub fens are often intermediate between short-statured and tall sedge fen communities with regard to
species diversity, and likely include a patchy cover of graminoids, forbs and mosses. High early-season
water tables commonly dip down towards the end of the growing season, but perhaps not so much as
within tall sedge communities. In the Oregon Cascades, Vaccinium uliginosum (bog huckleberry) is
perhaps the most frequent and abundant species within shrub communities, but is often accompanied by
Betula glandulosa, Kalmia microphylla and various Salix species. On Okanogan-Wenatchee NF, bog
huckleberry seems to be rare, while Spiraea douglasii and various Salix species, particularly S.
pedicellaris, are often important taxa.

Forested fens appear to be uncommon within the forests visited to date by the project lead. These
generally are areas that, in viewing aerial imagery, have more the character of forest than of meadow. On
the ground, however, the wetland character of the site is evident. Persistent groundwater-fed wetness and
a moderate level of species diversity (shrubs, graminoids, forbs and bryophytes) may be typical of
forested fens. Lodgepole pine (Pinus contorta) and/or Engelmann spruce (Picea engelmannii) are most
commonly present but a variety of other conifer species may be represented as well.

While these basic fen types are largely a product of the project lead’s subjective field observations, it is
interesting to note that Cooper and Wolf (2006) recognize a rather similar set of fen types in the Sierra
Nevada of California. Using TWINSPAN analysis, and after removing basin fens and extremely rich
fens, they recognize three basic fen types: 1) tall and dense sedge stands with low diversity, 2)
shrub/sphagnum moss fens, and 3) sedge/moss fens that they split out into a few-flowered spikerush



(ELQU2)/moss fen and a fen type with larger and smaller sedges and forbs such as TRGL2, HYANZ2 and
MIPR.

A number of larger PNW wetland classification efforts (MacKenzie and Moran, 2004; Kovalchik and
Clausnitzer, 2004; Rocchio, 2013) work at the basic level of the plant association, a finer scale than that
of structural types. And while it is being proposed here that structural typing can be an intuitive and
meaningful part of the field site description process, it must be noted that in the actual practice of time-
efficient, initial site visits, the project lead has come to place highest value on efforts, as fully as possible,
to develop site-specific comprehensive plant species lists.

The dung moss Splachnum sphaericum on old cow dung at upper Falls Creek fen system, Methow Ranger District

3. Field recognition of fens. Efforts at fen recognition in the field sometimes result in an uncertain
assessment, and generally require considering multiple lines of evidence including topography,
hydrology, site wetness, plant community structure and composition and soil character. Although fens
may occupy mid-slope locations, sites in valley bottoms or along toeslopes are particularly well-situated
to intercept groundwater flow from adjacent slopes. Favorable topography and soppy soil late in the
summer are especially suggestive. If possible, it is very helpful to assess site wetness in late summer.
Many fen candidate sites have wet soil in the spring or early summer due to direct, on-site wetting by rain
or snow-melt and/or due to surface transport and delivery of rain and melt-waters by laminar or channeled
flow, or even season groundwater discharge. In late summer, high water tables are most likely due to
proximity to lakes, perennial streams, or to a groundwater aquifer perennially at or near the soil surface.
Vegetation also can be an important guide in the recognition of fens. While fens may be dominated by
shrubs or rarely, trees, most commonly the dominant vegetation is herbaceous and the community




structure is that of a meadow, which may have minor inclusion of shrubs or trees. The presence of a
vegetative structural-compositional type described in the section above is indicative of a fen ecosystem.
Fen location also appears to correlate with elevation; fens within the Pacific Northwest forests visited to
date are most often found within the range of 3500-6000 feet. Finally, while it may not be necessary to tie
the presence of deep, peaty soil to fen recognition (see above), many fens do exhibit such soils.

4. Fen indicator taxa. These are taxa that the project lead has consistently detected within fens,
especially short-statured fen communities, during his visits to fen candidate sites across multiple national
forests within the Pacific Northwest (Appendix E). This list, which is admittedly subjective and always
open to edits, seems to be largely applicable across the Cascadian national forests visited to date, although
the incidence of certain species can change geographically. For instance, Eleocharis quinqueflora, Carex
jonesii, Vaccinium uliginosum and the mosses Tomentypnum nitens and Meesia triquetra are more
frequently encountered in the Cascadian fens of Oregon than those of Washington. Conversely, Salix
pedicellaris, Vaccinium oxycoccos, Eriophorum species and the mosses Campylium stellatum and
Calliergon species appear to be better represented in fens of the Washington Cascades than those of
Oregon. Notably, several taxa on this list (Scheuchzeria palustris ssp. americana, Drosera rotundifolia,
Triantha glutinosa, Vaccinium oxycoccos, Vaccinium uliginosum, and the moss Drepanocladus aduncus)
were simply not detected or otherwise not documented in fens in the Blue Mountains of Umatilla NF in
northeastern Oregon/southeastern Washington (Dewey, 2012).

5. Biogeography of fen indicator taxa. The Oregon and Washington fen indicator taxa recognized by
project lead (Appendix E) are largely higher latitude, boreal taxa. North American distributions of 12 of
these taxa that are generally representative of the group are illustrated in Appendix F. It’s evident from
Appendix F that the distributions of the fen indicator taxa have one or more southward extensions into
decidedly non-boreal latitudes. For the most part, these southward distributional extensions are possible
due to the presence of mountains (e.g., in the western US, the Cascades, Sierra Nevada, Ochoco, Blue and
Wallowa Mountains and the Rockies). This seems to be simply another case of the long-standing
observation that, at lower latitudes, sites at higher elevations can be climatically similar to sites at higher
latitudes. Hence, while at higher latitudes these Oregon and Washington fen indicator species are
components of boreal fen communities, in Oregon and Washington, these same species are components of
montane fen communities. But while the presence of mountains makes the presence of the Oregon and
Washington fen communities possible, it is the presence of particular, coincident topographic, geologic
and hydrologic features that seem to dictate the distribution of suitable montane fen habitats. As noted
earlier, at the scale of USFS Region 6, the rate of this coincidence of fen-enabling features seems
generally to be between uncommon and rare.
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The insectivorous flowering plant Utricularia minor (lesser bladderwort) at the upper Falls Creek fen system

6. Post-project sorting of fen candidate sites. Table 3 ranks the fen candidate sites according to incidence
of fen indicator taxa which as noted above, is essentially a ranking the sites according to the extent to
which each includes presence of the short-statured fen community type (discussion item #s 2-4 above).
As can be seen, 15 of the 25 fen candidate sites include varying extents of recognizable fen habitat. As
fully expected, there is evident correspondence between site recognition as a fen (which includes use of
hydrologic as well as vegetative evidence), and incidence of fen indicator taxa. Perhaps most notably,
Table 3 provides evidence, also observed through these studies on other R6 forests, of a correspondence
between a site’s fen/non-fen status and incidence of rare and uncommon plant species. The mean number
of target taxa and species of interest detected at fen sites was 8.5 times that at non-fen sites (1.7 vs. 0.2).
It also appears that a correlation between site elevation and fen/non-fen designation, with the mean
elevations of each set being 4590 vs. 3379, a difference of over 1200 feet. In contrast, the percentage of
sites with evident fen habitat with at least local presence of histosol soil type is the same as that for sites
without evident fen habitat (33%; 5/15 vs. 3/10).

It is interesting that in their classification of aquatic. riparian and wetland sites on national forests of
eastern Washington (Kovalchik and Clausnitzer, 2004) found that the incidence of 14 sensitive vascular
plant species was greater within meadows than for all other vegetation series combined. Further, two of
the thirteen major meadow plant associations included at least twice as many sensitive species as any
other plant association. Eleven sensitive species were detected within the Eleocharis pauciflora (now E.
quinqueflora) association sites, while 10 sensitive species were found among the Carex utriculata
association sites. The high incidence of sensitive species within the Eleocharis quinqueflora association




agrees well with the observations of this project’s lead, whom has come to regard Eleocharis
quinqueflora as one of the most important indicators of the short-statured fen structural-compositional
class, which, in turn, is consistently found to be the most species diverse of the basic fen structural-
compositional types. On the other hand, the high incidence of sensitive species noted in the Carex
utriculata plant association is very baffling. In this project lead’s experience, the Carex utricularia
association/community is associated with among the lowest levels of species diversity found among fens.

Biophysical feature Recognizable fens No apparent fen habitat
Mean # FIT 115 2.8

Mean # target taxa and SOC 1.7 0.2

Mean elevation (feet) 4590 3379

7. Notable sites. Several sites or site sets more or less stood apart from others based on a combination of
robust, persistent, groundwater-fed wetness and incidence of fen indicator and target taxa.

a) Hyas Lake wetlands (including upper Tucouala Meadows). This is a very large, very wet system with
a combination of groundwater and surface water inputs, including a pair of rather large groundwater
upwelling mounds. Good species richness and incidence fen indicator and target taxa. Description of site
hydrology by experienced hydrologist would be very important addition to existing knowledge about this
special wetland.

b) Haney Meadow. Robust, persistent groundwater-fed soil saturation over good-sized area of short-
statured fen in southeastern corner of this much larger, sloping meadow is special. Patchy fens occur in
clustered meadows within forested area shortly to north of meadow as well.

c) Fish Lake Bog. Already a Resource Natural Area, this is one of the wetland highlights of this project.
Presents itself as a very large bog but apparently is actually a fen whose water table is shared with that of
adjacent Fish Lake. The fen is actively growing eastward, converting open lake water to peatland. Very
puzzling that at time of visit, fen water table appeared to be well below the moss-dominated surface of
fen’s mid-portion. Mosses were mostly straw-colored, dry and apparently dead, including the ubiquitous
Meesia triquetra which occurs here as the largest Oregon and Washington population ever seen by the
project lead. The obvious question here: how do these mosses persist in such abundance when apparently
the deep water table cannot wet them for much of the growing season, even by capillary action. There is
evident groundwater-fed surface wetness at the central, western edge of the fen. Distributions within the
fen of the target mosses Tomentypnum nitens and Helodium blandowii are almost entirely restricted to
this area of apparent groundwater-fed surface wetness. This is also the only area of the fen within which
green, thrifty Meesia triquetra was detected. Twenty fen indicator taxa and 5 target taxa and species of
interest were detected at Fish Lake Bog.

d) Blue Creek Meadow area (Blue Creek Meadow, East Blue Creek Meadow, Whistling Pig Meadow
area, Upper Blue Creek meadows). Collectively, this is an impressive meadow system including multiple
patchy, smallish, persistently groundwater-fed fens with much included short-statured fen community at
elevations between 5500-6000 feet. A moderate to higher number of fen indicator taxa were detected
across the system. USFS trails within the area are heavily used by motorcyclists who seem to be
responsibly keeping their bikes on the trails. Without knowing the full extent of fen systems on the
Entiat-Chelan RD, the Blue Creek Meadow system appears to be a strong candidate for designation as an
RD-level Botany Special Interest Area.




e) Poison Springs. This is a small, steep, sliver of a persistently wet (soppy) groundwater-fed wetland,
much of which is occupied by short-statured fen community. Surprisingly, three target mosses that are
also important fen indicator taxa were detected within this tiny, 300 x 20 meter wetland.

f) Upper Falls Creek fen system. This is in several regards the most remarkable wetland site visited
during the course of this project. One of the most notable features of this system is the great abundance
of the target fen moss, Tomentypnum nitens throughout. It currently appears that this moss may be rare in
Washington below this latitude. The Falls Creek fen system is comprised of perhaps 13 spatially
distinguishable fen systems within reaches up to two miles in length along upper Falls Creek. Generally,
these fen systems are characterized by steep slopes, persistently groundwater-saturated soils of 6-12” peat
over loose sand and gravel, collectively high incidence of target taxa and fen indicator taxa, and a very
high level of soil disturbance cause by the hooves of large ungulates. A single sighting of cattle shortly
below the confluence of the Creek’s upper branches, the presence (although not abundant) of cattle
manure in virtually all fen systems, the generally close-cropping of graminoids within the fen systems and
the high intensity of hoof pits throughout the fen systems are evidence that the agents of disturbance were
cattle. Hoof pits routinely accounted for 30-50% of soil surface over large portions of the fen systems
(10% bare peat is the threshold between “yes” and “no” in Weixelman and Coopers’ [2009] 10-item
checkilist for assessing proper functioning condition of a fen). Due to the generally steep fen slopes and
the robust subsurface movement of groundwater, water is welling up in these hoof pits, and in flowing
from pit to pit, eroding the peat matrix between pits, creating variously incised and interconnected active,
erosive channels coursing down the fen slopes. Redevelopment of peat over these newly generated raw
sand and gravel eroded surfaces seems likely to be a very slow process, even if the agents of disturbance
were to be immediately removed.
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One of several exclosures constructed for study of grazing effects on rare fen plants; Methow Ranger District

While numerous occurrences of target species and species of interest were detected within these damaged
and eroding fen slopes, the overarching concern among these fens seems clearly to be the continuing



degradation of the fen ecosystems themselves. At the same time, these degraded fen systems beg the
question of why, after presumed decades of similar annual levels of disturbance, is the degradation of
these fen systems not far greater that currently observed. An important footnote to this discussion:
following fieldwork in the upper Fall Creek fen systems, it was learned (McFetridge,2013) that any cattle
grazing within the upper Falls Creek fen systems in 2013 was accidental and, with the permittee’s
continuing consent, will be discontinued at least through the near future.

8. Site condition. Recent site disturbance was not evident at any sites visited on the Cle Elum,
Wenatchee River or Entiat-Chelan RDs. This correlates with the apparent absence of recent livestock
grazing at these sites. In contrast, grazing impacts, especially at Falls Creek Bog and the upper Falls
Creek fen system, were conspicuously evident (see Notable Sites above, and Site Descriptions in
Appendix).
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Various stages of the essentially ubiquitous fen damage caused by hooves in the upper Falls Creek fen system, Methow Ranger
District



9. Follow-up. Several opportunities for furthering the understanding and management of groundwater
ecosystems on Okanogan-Wenatchee NF have become evident during the course of fieldwork on this
project.

a) Continuing efforts at inventory and condition assessment of groundwater ecosystems on the Forest is
very much warranted. This project was an initial, but hardly comprehensive inventory. Its results can
hopefully be added to any existing, Forest-level groundwater ecosystem data set. This project utilized a
semi-formal protocol that includes a pre-field process for identifying and prioritizing candidate fen sites
and a field process for the characterization and condition assessment of sites selected for visits. A
protocol for formalized characterization and condition assessment of groundwater ecosystems has
recently become available (USDA-FS, 2012). Because this project did not include any pre-field analysis
or fieldwork for either the Naches or Tonasket RDs, inventory and condition assessment of groundwater
ecosystems on these RDs would be especially appropriate. Information gained through the groundwater
ecosystem inventory process is especially useful in the processes of i) Forest Plan revision, ii) selection of
groundwater ecosystem sites that may be candidates for recognition as Forest special status habitats and
iii) recognition of sites where change in existing management practices is appropriate - perhaps especially
important on the Methow and Tonasket RDs where the incidence of fens is likely higher than elsewhere
on the Forest (Clausntizer, 2013) - and active grazing allotments exist over much of each RD.

b) Soil surveys in Forest groundwater ecosystems, especially those in this project where five or more fen
indicator taxa were detected. This soil data would provide a much needed opportunity to describe the
range of soil types associated with wetland sites that qualify as fens based on groundwater-fed wetness
and botanical structure and composition. More specifically, this soil data would contribute to a more
informed assessment of the practice of linking fen recognition to the presence of a histosol soil type.

¢) Perhaps no less than acquiring good soil descriptions for selected fen sites (see “b” above), good
hydrological data would be very welcomed in attempting to better under the general structure and
function, as well as individual variances, of Forest fens. Better understanding the structure and process of
the specific groundwater aquifers that feed Forest fens is not within the typical range of responsibilities of
USFS hydrologists, and in some instances, appears to have been embraced by forest and district
geologists. In either case, these resource specialists need encouragement and support in learning more
about this rather complex, difficult, but important subject. Interest on this subject already exists on the
Forest (Ehinger, 2013).

d) Improved plant identification at fen and fen candidate sites would be very helpful in better
characterizing these sites and, particularly, improving the existing fen indicator species list as it applies to
the montane fens of Washington. The ability to confidently identify most species of Salix, Carex and
Sphagnum, would be especially helpful. The general use of Sphagnum species as indicators of fen water
chemistry, particularly pH (Hajek, ei al., 2006) suggests that these mosses could also help with the sorting
of fens and fen-like ecosystems on Okanogan-Wenatchee NF and elsewhere in Washington.

e) In the opinion of the project lead, reassessment of the status of groundwater ecosystems in Forest
Plans is currently overdue. The major ecosystem types recognized in these planning documents typically
include only aquatic, riparian and terrestrial. Groundwater ecosystems, or as they are perhaps more
conventionally labelled, groundwater-dependent ecosystems (GDES), are generally unmentioned in forest
plans. Springs and seeps, which are groundwater features, are typically included as riparian habitats. It is
quite possible that no current R6 forest plan, many of which may be two decades, or more old, even note
the existence of fens. Forests that are becoming aware of fens within their boundaries are likely to regard
them as another type of riparian habitat. This practice is inappropriate for several reasons. Perhaps first



and foremost, fens (apparently much more so that springs) include plant (and perhaps fungal and
invertebrate) communities that are largely unique, and not found in true riparian habitats. Many of the
sensitive plant species currently attributed to riparian habitats on individual forests actually occur within
GDEs, not riparian habitats. And while the majority of fens on any forest are likely to be included within
mapped Riparian Habitat Conservation Areas, a certain number likely occur outside of mapped drainages
and hence, outside of mapped RHCAs. Moreover, the hydrology of GDEs is distinct from that of riparian
zones. Groundwater-dependent ecosystems (fens, springs, seeps) occur at or very near the site of
groundwater/soil surface interface. Sites of groundwater discharge (fens, springs, seeps) can feed
intermittent or perennial steams, but downstream of these discharge points, communities almost
immediately assume riparian composition. Finally, fens are not just habitats that support an inordinately
large number of rare USFS R6 rare plant species, but are themselves variously rare or uncommon
ecosystems that in their own right, merit recognition and appropriate restorative or protective
management. This is likely best achieved by recognizing at least four major ecosystems on national
forests: terrestrial, aquatic, riparian, and groundwater-dependent.
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Appendix A — Target species and species of interest

Group

Species

State Heritage Status

Bryophytes

Calliergon richardsonii

ORBIC G4S1, List 3

Calliergon (Pseudocalliergon) trifarium

ORBIC G481, List 2; WA NHP G4, SNR

Campylium stellatum

WA NHP G5, SNR

Harpanthus flotovianus

ORBIC G581, List 2

Helodium blandowii WA NHP G5S1
Meesia triquetra WA NHP G5S1
Meesia uliginosa WA NHP G4S1
Polytrichum strictum WA NHP G4S2

Splachnum ampullaceum

ORBIC G581, List 2

Splachnum sphaericum

Tomentypnum nitens

ORBIC G5S2, List 2; WA NHP G5, SNR

Flowering plants

Carex capitata

WA NHP G581, R1

Carex comosa

WA NHP G552, S

Carex capillaris

WA NHP G551, T

Carex gynocrates

WA NHP G581, S

Carex magellanica ssp. irrigua

WA NHP G5T5S82S3, S

Carex rostrata

WA NHP G581, S

Carex stylosa

WA NHP G5S182, S

Carex tenuiflora

WA NHP G5S1, T

Eriophorum viridicarinatum

WA NHP G582, S

Platanthera chorisiana

WA NHP G3G4S2, T

Platanthera obtusata

WA NHPG5S2, S

Salix maccalliana

WA NHP G57S1, S

Salix pseudomonticola

WA NHP G4G5S1, S

Spiranthes porrifolia

WA NHP G482, S

Utricularia gibba

WA NHP G5, R1

Utricularia intermedia

WA NHP G582, S

Utricularia minor

Recently removed from WA NHP status

Vaccinium myrtilloides

WA NHP G581, S




Appendix B — Distribution of field sites on Okanogan-Wenatchee National Forest

Haches




Appendix C — Site descriptions (codes of fen indicator taxa are in bold)

Cle Elum Ranger District

1. Cooper’s Lake (shortly above)
Elevation: 2800 feet
TRS: T23N, R13E, S34
Date: 7/8/2013
Reference: OKW NF GIS — Vegetation — Ecology Series — Non-forested wetland
Plants: Graminoids —CACA11, CAVES6, JUBA

Forbs — PLATA2, UTMA

Shrubs — ALNUS, PHYLL3, SALIX, SPDO

Bryophytes — AUPA70, BAKU, BRPS70, CACO70, FONTI, LOGU2, POLYTS5, SCUN6, SPHAG2, WAEX
Notes: Typical shrubby border with sedge interior. Central sedge zone +/- pure, apparent CAUT in
shallow standing H20. North end seems slightly higher than south end, but no evident movement
within standing H20; no evident H20 channels of any sort. Eastern edge of wetland, which
topographically, is where any GW discharge would seem most likely, is dry. Shrub fields along N, W and
S edges are wet, but not so much as sedge central portion. No obvious surface drainage into wetland
from any direction. Source of wetland wetness a bit of mystery.
Soil probe(s): In central sedge zone, seemingly pure organic soil to 28”, then mostly organic with some
fine-textured inorganic to 51+”. Along southern edge, organic with evident (scratchy) inorganic
component from 0-51+".

2. Cle Elum Lake (NW edge)
Elevation: 2500 feet
TRS: T21N, R14E, S5/6
Date: 7/8/2013
Reference: Suggestion by Forest staff
Plants: Graminoids — CAEC, CALE10, CAPE42/CALAA, CAUT, CAVE6, JUBA, PHAR3

Forbs — CIAR4, EQAR, NUPHA, POTOM

Shrubs — ALNUS, SPDO

Bryophytes — AUPA70, BRPS70, PHFO6
Notes: Northern half of wetland dominated by tallish sedge with high cover of CAVE6 in central portion
transitioning to high cover of CAPE42/CALAA to north. Peaty soil damp to wet but generally not soppy.
Frequent shallow pools. Southern half of wetland with extensive shallow standing water within and
adjacent to area that had been a shallow pond earlier in spring; patches of slightly raised topography
with CAVE6 and CAPE42/CALAA. Minor drainage channel along eastern edge becoming more
developed along its course toward southern end of wetland. Very little presence of mosses across the
whole wetland. Western edge of wetland, which topographically, is where any GW discharge would
seem most likely, is occupied by Alnus grove on moist to damp soil; no GW discharge evident here, or
along any other edge. Shallow pools commonly encountered within wetland are simply shallow pools,
not sites of GW upwelling.



Soil probe(s): Probe in northern half of wetland encountered soft, apparently pure organic soil to 51+”.
Probes in southern half of wetland found soft organic soil with minor or more evident inorganic
component from 0-51+".

3. Squitch Lake
Elevation: 4500 feet
TRS: T24N, R14E, S33
Date: 7/9/2013
Reference: OKW NF GIS — Vegetation — Ecology Series — Non-forested wetland
Plants: Graminoids — ELQU2, ELEOC, ERIOP, CAAQ (+/-)
Forbs — DODEC, HYAN2, PEGR2, PLATA2, VALER, VIOLA
Shrubs — KAMI, LEGL, VACCI
Bryophytes — AUPA70, BRFR70, CHPO14, DIPA20, DRAD2, FONTI, PHFO6, RHSQ70, SAUNS,
SCUNG6, SPHAG2
Notes: A central shallow water body bordered by a patchy short-statured fen community which appears
to be fed by GW discharge from forested edge to W, S and E. Much wet soil in wetland on 7/9, but
difficult to predict surface wetness by late summer. More or less persistent GW-fed surface wetness
may be indicated by the moderate number of short-statured fen indicator species (11) detected within
this wetland.
Soil probes: Organic soil with fine-grained inorganic component from surface to firm base at 22”.

4. Hyas Lake (immediately south)
Elevation: 3480 feet
TRS: T24N, R14E, S20
Date: 7/9-7/10/2013
Reference: OKW NF GIS — Vegetation — Ecology Series — Non-forested wetland
Plants: Graminoid — CAAQ, CACA11, CACUS, CAUT, ELQU2, ELEOC, ERANA3, JUBA
Forbs — DODEC, DRRO, HYAN2, PEGR2, PLDI3, TRGL5, UTMI
Shrubs — KAMI, LEGL, SALIX, SPDO
Bryophytes — AUPA70, BRPS70, CACO70, CACU18, DRAD2, HEBL2, METR70, PHFOG6, PLEL2,
SPHAG2, WAEX
Notes: A large, complex, frequently soppy wet, valley-bottom, toe-slope wetland featuring taller sedge
communities as well and mixed moss-forb-sedge short-statured fen communities. The wetland system
includes prominent surface water input along its eastern edge as well as multiple points of groundwater
upwelling/discharge. Very notably, 19 short-statured fen indicator taxa were detected in this wetland
complex.
Soil probe(s): Interesting that, given high number of short-statured fen indicator taxa detected here,
soils are neither soft, highly organic nor especially deep. Soil density is variable, but generally quite
resistant to passage of probe. A scratchy, inorganic component is notably present at all depths. A firm
base, or point of barely penetrable density, reached as deeply as 51+”, but generally, at 35-38”.
5. Tucouala Meadow (upper)
Elevation: 3360 feet



TRS: T24N, R14E, S28
Date: 7/10/2013
Reference: Incidental
Plants: Graminoids - CAREX, ERANA3, JUBA

Forbs - DODEC, EQAR, MIGU, PEGR2, SETR, TRGL5

Shrubs — SALIX

Bryophytes — BRPS70, CAPO17, MAPO16, METR70, PHFO6
Notes: Patch of short-statured fen community observed from near northern end of 4330 road, at far
northern end of Tucouala Meadow. Standing water in valley bottom shortly to west. Very soppy wet at
this fen site, evidently due to GS discharge near forest-meadow interface shortly upslope to east.
Physical conditions appearing very similar to those at Hyas Lake wetland (#4, above), but small size of
this site probably contributing to modest number of short-statured fen indicator species detected.
Tucouala Meadow dominated by taller sedge communities, but at least 2-3 other likely short-statured
fen communities noted in Meadow when driving back down 4330 road.
Soil probe(s): Variably dense organic soil with scratchy inorganic component to 51+”.

6. Kachess Lake (west side)
Elevation: 2400 feet
TRS: T21N, R13E, S28
Date: 7/11/2013
Reference: OKW NF GIS — Vegetation — Ecology Type — MM (moist meadow)
Plants: (Second target meadow)
Graminoids — CACA11, CALAA/CAPE42, CAUT, PHAR3, SCMI2
Forbs — NUPHA, UTMI
Shrubs — SPDO
Bryophytes — AUPA70, DREPA3
Notes: Major wetland immediately north and west of lower portion of 4828-116 road is a marsh with
18" standing H20 on its eastern side. Second target wetland, south of 4828-116 road about 250 meters
from its junction with 4828-124 road appears to be seasonally inundated with a near-absence of mosses
and forbs.
Soil probe(s): None conducted.

7. Keechelus Lake (southeast edge)
Elevation: 2500 feet
TRS: T21N, R11E, S13
Date: 7/11/2013
Reference: OKW NF GIS — Vegetation — Ecology Series — Non-forested wetland
Plants: Graminoids — CACA11, CAEC, CALE10, CAUT, ERANA3
Forbs — HYAN2, MIGU, PLDI3
Shrubs — ALNUS, SALIX, SPDO
Bryophytes — AUPA70, BRPS70, CACU18, DRAD2, SPHAG2



Notes: Explored wetland in NE corner of Section 13. Damp, soft, spongy surfaces common, but soppy
wetness found only in northern portion of east-most meadow in system (intersected by eastern
borderline of Section 13). This site supported the largest number of short-statured fen indicator species
detected within this wetland system. Water source at this particular site, and throughout this wetland
system, is not obvious. No evident GW discharge areas detected within this wetland system.

Soil probe(s): A soft/low resistance organic soil to 51+”; a thin, scratchy, 2-4”-thick inorganic layer lies
within this organic soil, its upper face encountered at a depth ranging from 28-33".

8. 9716/9712 road junction (east)
Elevation: 4900 feet
TRS: T21N, R18E, S16
Date: 7/12/2013
Reference: Incidental
Plants: Graminoids — CAUT, JUEN
Forbs - EQAR
Bryophytes — AUPA70, BRACH10
Notes: Conspicuous wetland immediately south of 9712 road, shortly east of 9716/9712 junction. At
time of visit, looking like shallow marsh dominated by CAUT (+/-) in standing H20, bordered by JUEN
and EQAR, at least on western side.
Soil probe(s): None conducted.

9. Haney Meadow
Elevation: 5385 feet
TRS: T21S, R18E, S13
Date: 7/12/2013
Reference: Ecoshare — Eastern WA Core Data Set — EWA_Plot_Visit — Plant Association — ELPA
Plants: Graminoids — CACA11, CAJO, CASCB, CAUT/CAVE6, ELQU2, JUBA, PHAL2

Forbs: ACMI2, EPILO, EQAR, MIPR, PENST, POLEM, POBI6, PAPSP2, PLDI3, VERAT

Shrubs: SALIX

Bryophytes: AUPA70, BRPS70, FONTI, HEBL2, HYOCS5, PHFO6, PLEL2, RHPS70, SAUNS, WAEX
Notes: This is a very large, sloping, western-aspect meadow. Much of the western, central and
northern portions of this meadow are seasonally wet, and at the time of this visit were only moist or
even +/- dry (at surface). In contrast, the two lobes that comprise the far SE corner of the meadow
system appear to be persistently soppy wet due to GW discharge. These lobes appear to amply qualify
as short-statured fens. Small patches of short-statured fen also occur in the far NE corner of the
Meadow. The only Veratrum noted within the Meadow occurs at the northern edge of the Meadow as
multiple small patches of 1-several plants and a larger, linear patch of perhaps 200 plants spread along a
distance of 25-30 meters. North of this main meadow, additional short-statured fen communities occur
within two sets of interconnected wet meadow within very wet forest. The flora of these wet meadows
is similar to that of the short-statured fen communities within Haney Meadow proper.



Soil probe(s): The soppy soils in the SE lobes of the main meadow appear to be a mix of organic matter
and fine, to coarser grained inorganic matter. Probe results ranged from mildly scratchy from 0-51+" to
coarsely scratchy by 10” and reaching a gravelly-rocky base at 18”.

Wenatchee River Ranger District

1. Twin Lakes (southeast)
Elevation: 2800 feet
TRS: T28N, R16E, S26
Date: 7/29/2013
Reference: OKW NF GIS — Vegetation — Ecology Series — Non-forested wetland
Plants: Graminoids — CACA11, CAUT, CAVE6, POPR (+/-), SCMI2

Forbs — LYAM3
Shrubs: ALNUS, SALIX, SPDO
Notes: The portion of valley bottom examined is a mosaic of shrub-dominated patches and graminoid-
dominated patches. The three graminoid patches examined were dominated by either a mix of taller
sedges and grasses or taller sedges alone. Each patch was rather species-poor, with the soil surface
beneath the graminoids being mostly bare, lacking both mosses and forbs. The soil surface was
occasionally soppy wet, but generally spongy and damp, with free H20 generally expressed with finger
tips, but not with a boot toe.
Soil probe(s): Probes within each graminoid patch detected a deep organic soil with intermixed very fine
or fine-grained inorganic component. One probe detected coarse inorganic material at a depth of 48-
51+”.

2. Big Meadow
Elevation: 2400 feet
TRS: T28N, R17E, S31
Date: 7/29/2013
Reference: OKW NF GIS — Vegetation — Ecology Series — Non-forested wetland
Plants: Graminoids — CAAQ, CAJO (+/-), CABU6, CALU7, CAUT, JUBA, JUEN (+/-)

Forbs: EQLA (+/-), COPA28

Shrubs: ACER, ALNUS, SALIX, SPDO

Bryophytes: AUPA70
Notes: Transitional ACER-ALNUS border at edge of broad valley bottom. Portion of valley bottom
explored a mosaic of tall SALIX dominated communities and tallish graminoid communities, with SPDO
often at the SALIX/graminoid interface. Graminoid communities often a mosaic of JUBA-dominated
stands and CAUT-CAAQ stands. Scant forb cover and virtually no moss cover. Surface of graminoid
communities was crunchy-dry.
Soil probe(s): Single probe detected smooth organic soil (no evident intermixed inorganic matter) to
50”; possible intermixed inorganic at 50-51+".

3. Fish Lake Bog



Elevation: 2230 feet
TRS: T27N, R17E, S21
Date: 7/30 and 8/2/2013
Reference: Consortium of PNW Herbaria (online database) — query for WA sites of HAVE70
Plants: Graminoids — CABU6, CACU5, CADI4, CAIN11, CALI7, CAUT, ELQU2, ERCH7, ERGR8, RHALS3,
SCPAA3
Forbs — CIBU, DRAN, DRRO, EPILO, EQLA (+/-), METR3, PLDI3, COPA28, SPRO, TRGL5, TYLA,
UTMI
Shrubs — ALNUS, COSE16, LONIC, SAPE2, SALIX, SPDO, VAOX
Bryophytes — AUPA70, BRPS70, CAPO17, HAVE70, HEBL2, MAPO16, METR70, PELLI, PLEL2,
SPHAG2, TONI70
Notes: Only the southern two thirds of Fish Lake Bog were explored. This wetland is very notable with
regard to both its physical features and its botanical diversity. It is large, somewhat more than 1000
meters long (N-S) by 600 meters wide (E-W), and absolutely flat. While referred to as a “bog”, it is
probably best classified as a fen, albeit, an unusual one (at least in the USA PNW). Whereas the base of
a bog typically sits above the local water table, and USA PNW montane fens seem generally to
experience a throughput of GW, the Fish Lake Bog wetland and the adjacent Fish Lake appear to share
the same water table. There seems to be no reason to suppose that there is any unidirectional
movement of GW through the wetland peat. It appears that the wetland likely initiated its development
at the western shoreline of Fish Lake and has been expanding eastward, slowly displacing lake water
with peat. Numerous rare or uncommon WA plants were noted here, including the vascular species
Carex buxbaumii, Carex diandra, Scheuchzeria palustris ssp. americana, Cicuta bulbifera, Utricularia
minor, and the mosses Hamatocaulis vernicosus, Helodium blandowii, Meesia triquetra and
Tomentypnum nitens. While this is a deeply spongy, moss-dominated wetland, the wetland surface,
particularly a broad central (N-S) swath, was absolutely dry at the time of visits. While H20 was not far
below the surface, the water table was too low to wet the surface mosses, even by capillary action.
Consequently, over large expanses, the mosses were dry, appearing dead and straw-colored. This
hardly seems like optimal growth, or even occupancy, conditions for these mosses, and yet here they
are, in very great abundance. This is a bit of a puzzle. While low topography to the west of the wetland
does not appear to favor groundwater input on this side, such input is circumstantially evident about
midway along the wetland’s western edge. Here, the rare WA fen moss, Meesia triquetra — ubiquitous
but generally dead-looking elsewhere at the wetland —is its usual vibrant green. Additionally, this is also
the only detected location within the wetland of the rare WA fen moss Helodium blandowii, and is the
principal location of another rare WA fen moss, Tomentypnum nitens.
Soil probe(s): All probes similarly detected only pure peat to the depth of the probe (51”).

4. Union Gap area

Elevation: 4000-4550 feet

TRS: T27N, R13E, $23/26, 25

Date: 7/31/2013

Reference: Incidental

Plants: Graminoids — AGROS2, CAEC, CALU7, CANI2, CASCB, ELEOC, EQAR, ERANAS3 (+/-), JUEN



Forbs — ASTER, CABI2, CASTI2, DODEC, HYAN2, PEGR2, PLATA2, TRGL5

Shrubs — KAMI, PHYLL3, SAPE2, SPDO

Bryophytes — AUPA70, BRPS70, DIPA20, HYDI3, JUEX3, PELLI, PHFO6, SCPA24, SPHAG2, WAEX
Notes: These notes refer to three wetlands, the first about 100 meters south of the hairpin turn in the
6700 road, and the other two about 800 meters apart, on either side of Union Gap. The physical and
biological features of each of these wetlands appears to be relatively similar. Each of these wetlands
has sites where wetness due to GW discharge is evident, and certainly, each wetland is topographically
favorably situated for receiving GW. There is a moderate, but notable number of short-statured fen
indicator taxa associated with each site.
Soil probe(s): Probes at each site found very dense soil with evident large component of fine grained
inorganic material and an uncertain but perhaps smallish component of organic matter. Probes
bottomed-out in coarse inorganic material or simply reached a point of refusal due to density at 32-33".
At the eastern-most wetland (below the 6700 road hairpin), at the area with the greatest surface
wetness and strongest short-statured fen character, Dewey accidentally got probe stuck in the very
dense soil at a depth of 32”. Releasing the probe required digging down around the probe to a depth of
24”. The upper 10-12” was thick with graminoid roots (primarily the ELQU2-like ELEOC). From 12-24”,
the soil looked much like a very fine sand or ash. At 20-24", if not even less deeply than this, the soil
seemed to be essentially dry. This single soil pit suggests that the GW so obviously wetting the soil
surface near the pit (and perhaps similarly at the other two wetlands), is simply moving downslope in a
rather shallow layer within the graminoid rooting zone, across the surface of a confining layer formed by
the fine texture and high density of the largely inorganic soil beneath.

5. Mountaineer Creek/ Lake Stuart Trail (north)
Elevation: 4500 feet
TRS: T23N, R16E, S9
Date: 8/1/2013
Reference: OKW NF GIS — Vegetation — Ecology Series — Non-forested wetland
Plants: Graminoids - CACA11, CASCB, CAUT

Forbs: EQAR, EQLA, METR3, PLDI3

Shrubs: ALNUS, LEGL (+/-), LONIC, SALIX, SPDO

Bryophytes: AUPA70, CACO70 (+/-), CHPO14, FONTI, MAPO16, SCAPA, SPHAG2
Notes: This is a wetland complex comprised of perhaps five non-forested wetlands with wet wooded
borders of varying thickness. At the time of visit, the non-forested components of this complex were
either soppy wet or more often, with a shallow surface layer of standing, or slowly moving H20.
Bryophytes and forbs are present, but with very low cover or completely absent; sedge and grass are the
dominant vegetation. The flora of this wetland complex does not suggest strong GW influence. Rather,
it seems likely that in this largely flat, low gradient valley bottom, the complex shares the same water
table reflected in the water level of the perennial creek channels that flow through and beside the
wetland.
Soil probe(s): Soils generally deep (48-51+"), with low density (but resistant at one site), and evident
high organic content.



6. Mountaineer Creek/ Lake Stuart Trail (south)
Elevation: 4600 feet
TRS: T23N, R16E, S9
Date: 8/1/2013
Reference: Incidental
Plants: Graminoids — AGROS2, CAEC, CALU7, CASCB, CAUT, ELEOC, ERGRS (+/-), JUEN
Forbs — BOTRY, CASTI2, DODEC, EQAR, EQLA (+/-), GENTI, METR3, PEGR2, PLDI3, SOLID, SYFOF,
TRGL5
Shrubs — SALIX, SPDO, VACCI
Bryophytes — AUPA70, BRPS70, HEBL2, METR70, PHFO6, RHIZO2, SPHAG2, WAEX
Notes: Immediately evident that relative to wetland complex described in #6 above, this non-forested
wetland is less wet and more biodiverse. The lower, northern, main portion of this wetland is
dominated by apparent CAVE6 on damp (but not wet) soil. The smaller, upper, SW portion of this
wetland accounts for most of the system’s biodiversity. Soils here range from wet to soppy. As this
portion of wetland is situated above the valley bottom, it seems likely that the wetness at this site is due
to GW discharge.
Soil probe(s): Soil in wetter, SW portion of wetland is dense, with an evident inorganic component
throughout, and as deep as 51+”.

Entiat-Chelan Ranger District

1. Blue Creek Meadow
Elevation: 5400 feet
TRS: T28N, R18E, S19
Date: 9/9/2013
Reference: National Wetlands Inventory — PEMB
Plants: Graminoids — CASCB, DANTH, DECE, ELQU2, LUZUL

Forbs — CABI2, DODEC, GENTI, PEGR2, PLATA2, POLEM, SPRO

Shrubs — KAMI, SALIX

Bryophytes — AUPA70, BRPS70, CEPHAS, HAFL9, PHFO6, RHPS70, RHSQ70, SPHAG2, TONI70,
TRQU, WAEX
Notes: A largish meadow (main, uninterrupted portion about 600x200 meters) with the perennial Blue
Creek running along its western edge and several winding, wet channels within the meadow’s main
body. At time of visit, only far southern portion of meadow has damp to squishy soil and a solid ground
cover of moss; most of the plant list above, as developed here. This is also the only part of the meadow
with evident GW discharge; seepage banks are common along this area’s small winding channels. PICO
encroachment is conspicuous in the southern half of the meadow. The southern portion of the meadow
appears to be good habitat for sedges, so it was surprising to detect but a single species.
Soil probe(s): In the southern portion of meadow, soil ranged from 6-12" deep over bedrock, to mildly
scratchy, dense, and stopping the probe at 36” due to resistance.

2. East Blue Creek Meadow



Elevation: 6000 feet
TRS: T28N, R18E, S20
Date: 9/10/2013
Reference: National Wetlands Inventory — PEMB
Plants: Graminoids — AGROS2, CALU7, CASCB, DANTH, DECE, ELQU2, JUNCU

Forbs — ARLAS (+/-), SYFOF, CABI2, DODEC, GENTI, PEGR2, POLEM, SPRO

Shrubs — CASSI3, KAMI, PHYLL3, SALIX

Bryophytes — AUPA70, BAFL5, BRFR70, BRWE70, RHIZO2, SAUN8, SCAPA, TONI70
Notes: Meadow is bisected by Trail #1424. Significantly more GW seepage area, and larger TONI70
population, than noted at southern end of Blue Creek Meadow. Portion of meadow above the trail has
numerous soil pedestals and small ridges; this micro-topography apparently due to disturbance but by
what agent(s)?
Soil probe(s): Soils apparently a mix of organic and fine-grained inorganic components, dense, 26-48+"
deep.

3. Whistling Pig Meadow area
Elevation: 5470-5480 feet
TRS: T28N, R18E, S20/29
Date: 9/10/2013
Reference: OKW NF GIS — Vegetation — Ecology Type — MS-C9 (subalpine/alpine moist meadow)
Plants: Graminoids — AGROS2, CALU7, CASCB, DANTH, DECE, ELQU2, ERIOP, LUZUL, PHLEU
Forbs — SYFOF (+/-), BOTRY, CABI2, DODEC, EQAR, GENTI, HYAN2, PEGR2, PLATA2, POTEN,
SPRO, TRGL5
Shrubs — KAMI, SALIX, VACCI
Bryophytes — AUPA70, BRFR70, BRWE70, CAST70, CEBI4, DIPA20, HAFL9, HYLI70/HYPR70,
MAPO16, PELLI, PHFO6, SPHAG2, WAEX
Notes: This survey area includes Whistling Pig Meadow, and several other fen-wetlands further down
the drainage to a fen-wetland at the junction of the #1417 and #1415 (Cougar Meadow) trails. The
geographic proximity and similar physical and biological character of these fen-wetlands warranted
lumping the several together. Each of these several wetlands is a mosaic of soppy wet seeps on
moderate to steep slopes and less-wet to relatively dry areas. Collectively, at least, these wetlands
support a notable number of short-statured fen indicator taxa and basically look as though they should
be occupied by any number of rare or uncommon fen-loving vascular or non-vascular plants. However,
perhaps the only such plant detected during these visits was the leafy liverwort HAFL9.
Soil probe(s): Probes found soil depths of 38-48"; soils appear to be largely organic with intermixed fine-
grained inorganic matter.

4. Upper Blue Creek meadow system

Elevation: 5500-5600 feet

TRS: T28N, R18E, S18/19

Date: 9/11/2013

Reference: National Wetlands Inventory — PEMB



Plants: Graminoids — CACA11, CALU7, CASCB, DECE, ELQU2, ERIOP, LUZUL
Forbs — ACONI, ARNIC, SYFOF (+/-), CABI2, CASTI2, DODEC, EQAR, GENTI, HYAN2, PEGR2,
PLATA2, POLEM, SETR, SPRO, TRGL5, VALER
Shrubs — CASSI3, KAMI, PHYLL3, SALIX, VACCI
Bryophytes — AUPA70, BRWE70, CAST70, CAFI12, CAPO17, CEBI4, CELU, HAFL9, MAPO16, PELLI,
PHFO6, RHSQ70, SPHAG2, WAEX
Notes: This is a valley bottom wetland system consisting of a lower meadow nearly 300 meters in
length and an upper meadow about 800 meters long. Within this system, particularly the upper portion,
toe-slope and valley-bottom GW seepage areas are abundant and extensive. Wetness gradients abound
and consequently, the distribution of micro-habitats within this system is very complex. Not
surprisingly, a notable number of short-statured fen indicator taxa were detected here.
Soil probe(s): Soils in soppy areas typically about 24” of a moderately dense mix of organic and
inorganic components atop a coarse sand/gravelly base.

5. Lower Pawn Lake
Elevation: 4600 feet
TRS: T29N, R19E, S28
Date: 9/12/2013
Reference: Ecoshare — Eastern WA Core Data Set — EWA_Plot_Visit — Plant Association — ELPA
Plants: Graminoids — CABU6, CASCB, CAUT, ELQU2, ELEOC, ERIOP, JUBA, JUEN

Forbs — BOTRY, DODEC, EQAR, FRAGA, HYAN2, PLATA2, SOLID, SPRO, SYFOF (+/-)

Shrubs — LEGL, SALIX, SPDO

Bryophytes — AUPA70, BRFR70, BRPS70, CEPHAS, HEBL2, JUNGE, LOHE9, LOPHQOS9, PELLI,

SPHAG2, WAEX
Notes: Large, main meadow wetness ranging from very soppy to with 3-4” of standing H20. Species
diversity is highest along edges. Soppy edges may have much moss cover; inundated areas generally
with bare mucky peat. Main meadow is absolutely flat, apparently occupying a former lake bed. No
obvious areas of GW discharge anywhere within or along meadow edge were detected; creeks or
smaller channels currently bringing H20 into the meadow were not evident either. A complex of
interconnected soppy meadows and soppy lightly forested areas immediately to east of main meadow
features a complex micro-topography largely associated with the local distribution of woody plants. It’s
upon micro-topographic rises of this area that the rare/uncommon fen moss HEBL2 was detected. As
with the nearby main meadow, the source of the H20 wetting this area of complex micro-topography is
not evident. Itis possible that snow-melt and precipitation draining into the Lower Pawn Lake area is
retained by some type of subsoil confining layer.
Soil probe(s): Probes indicate pure organic soil or organic-rich soil with a minor component of
intermixed inorganic material overlying a dense inorganic layer at a depth of 36-48”.

6. Poison Springs
Elevation: 5800 feet
TRS: T30N, R21E, S22
Date: 9/13/2013



Reference: National Wetlands Inventory — PEMB
Plants: Graminoids — CADI6, CALA13, CASCB, JUEN, JUNCU, PHLEU

Forbs — EPILO, EQAR, PLATA2, SETR, SYFOF

Shrubs — ALNUS, LEGL, SALIX

Bryophytes — AUPA, BRFR70, BRPS70, BRWE70, CELU, CHPO14, DIPA20, HEBL2, MAPO16,

METR70, PHFO6, PLME4/PLIN11, PLEL2, RHPS70/RHMA12, SPHAG2, TONI70, WAEX
Notes: This is a west-aspect, steep-sloped, sliver-shaped (300x17 meters), valley bottom, very wet, GW-
fed wetland. There are very high cover values here for both sedge and moss. Depending of locality
within wetland, moss dominants are AUPA70, WAEX or PHFO6. Somewhat less abundant, but still
common are the bryophytes BRPS70, MAPO16, and SPHAG2. Vascular plant species diversity here
seems to be rather low, but bryophyte species diversity is notably high, and includes three target
bryophytes (HEBL2, METR70 and TONI70). The wetland is located at the headwaters of Poison Creek. A
pumper takeout pond is mapped on the Creek, apparently shortly below the wetland. The relatively
high species diversity (in this case, bryophytes) is rather surprising given the steepness of this
groundwater dependent ecosystem.
Soil probe(s): Appear to be pockets of relatively pure organic soil over a firm inorganic base as well as
pockets of organic soil with amount of inorganic component increasing with depth. Soil depths of 36-
41",

Methow Ranger District

1. Pine Creek headwaters
Elevation: 4000 feet
TRS: T32N, R21E, S6
Date: 9/15/2013
Reference: Incidental
Plants: Graminoids — CAAQ, CAIN11, CAUT, CAVEG6, DECE, JUEN, LUZUL, PHAR3, SCMI2

Forbs — EQAR, GEMA4, PLATA2, TYLA

Shrubs — SALIX

Bryophytes — AUPA70, BRFR70, BRPS70, CAGI70, DRAD2, MAPQO16, PLEL2
Notes: Visited two wetlands, a bi-lobed system at the absolute top of the headwaters of Black Pine
Creek, and a much smaller wetland, down-drainage less than 400 meters to the west. The eastern lobe
of the bi-lobed wetland is a Typha marsh with a few sedge, grass and moss species along its edges. The
western lobe of this wetland is +/- a seasonally wet grass and sedge meadow which becomes
increasingly drier from east to west. PHAR3 is thinly spread within the eastern portion of this meadow
and forms a large, nearly mono-culture stand at the meadow’s western end. There are several channels
within this meadow with varying amount of standing water. It appears that early season runoff from
adjacent slopes is a significant contributor to water currently observed within this bi-lobed meadow
system. Groundwater contributions were not evident at the time of visit. The small wetland shortly
down-drainage from the bi-lobed meadow (near a hairpin turn in the 43 road) is very wet, being mostly
very soppy or under shallow standing H20. There is much cover of SCMI2. The southern edge of this
wetland, at the base of a large, steep forested slope, is very soppy and covered with a dense community



of mosses (none of which are fen indicator species). The great wetness of this small wetland in mid-
September indicates that persistent GW discharge is occurring here (Black Pine Creek is not an active
channel at this point in its drainage). This aquifer may be occur along the axis of the Black Pine Creek
valley, but it is at least evident in apparent toe-slope discharge along the wetland’s southern edge.
Soil probe(s): Soil at DRAD?2 site at edge of Typha marsh was resistant mix of organic and inorganic
components until probe stopped due to high resistance (density) at 46”. Probe at southern edge of
smaller, lower wetland found sandy organic mixture to 12” followed by mostly sand/gravel mixture to
apparent bedrock as deep as 36”.

2. North Fork Libby Creek
Elevation: 3000 feet
TRS: T32N, R21E, S17
Date: 9/15/2013
Reference: Incidental
Plants: Graminoids — CAIN11 (+/-), CAUT, ELEOC, JUBA, JUEN, SCMI2

Forbs — EPILO, EQAR, LEMNA

Shrubs — COSE16

Bryophytes — BRPS70, CAGI70, MAPO16, PHFO6, WAEX
Notes: This crescent-shaped wetland is largely occupied by a pond (formed by a small earthen dam on a
small creek immediately above its origin) and the gentle slopes on its western and northern edges.
About 25% of the wetland area occurs below the dam in the tapering SW end of the crescent. From
pond, the small, apparently perennial creek flows into local forest, eventually reaching North Fork of
Libby Creek. This would suggest that pond is situated atop a spring, but this couldn’t be confirmed while
standing at edge of the pond. There is no evident GW discharge evident along the edge of the pond, nor
in the bit of wetland below the pond. Vegetation on the gentle slope on the western edge of the pond is
stratified, with CAUT and SCMI2 at the pond edge transitioning to JUEN, CAIN11 and EPILO and then
SYMPH and the forest edge.
Soil probe(s): Soil is consistently shallow, with coarse sand and gravel reached only a few inches down.

3. Falls Creek bog (south unit)
Elevation: 4500 feet
TRS: T37N, R21E, S18
Date: 9/16/2013
Reference: Incidental
Plants: Graminoids — ELQU2, JUEN
Forbs — EQLA, UTMI (+/-)
Shrubs - COSE16, SALIX
Bryophytes — AUPA70, BRPS70, PAFA*
Notes: This was an unplanned (no pre-field analysis) visit to a site visited in 2003, at which time the fen
moss TONI70 was detected here. Surprisingly, the “bog” appears to be principally a species-poor marsh
with a narrow border, between water and upland forest, of species-poor fringe. In walking the full
perimeter of the marsh, no GW discharge sites were noted. Only three fen indicator species were



noted. The wet marsh fringe has been heavily disturbed by the hooves of cattle. Areas around the
periphery of the marsh were hoof pits and gouge accounted for 25-50% of local soil surface area were
commonly encountered. Later examination of this marsh using NAIP imagery resulted in the detection
of another wetland, shortly to the north of the marsh. It seems likely that this was actually to site of the
TONI70 seen in 2003. A species of Utricularia was abundant in the shallow water at the western edge of
the marsh. As multiple sites of Utricularia minor were documented in the upper Falls Creek drainage
during the next few days (9/16-9/19), it is likely that the marsh UTRIC is also UTMI.

Soil probe(s): Soil under shallow H20 on western edge of marsh with 6-22” of high organic content layer
(generally </= 12”) atop a base of coarse sand or gravel.

4. Falls Creek (above end of 5140 road)
Elevation: 5400-6000 feet
TRS: T38N, R21E, S19/30
Date: 9/16-9/19/2013
Reference: OKW NF NRM TESP — EO polys — UTMI, CAGY2
Plants: Graminoids — CABU6, CACA12, CAEC, CAGY2, CAJO, CALE10, CALU7, CANI2, CASCB, ELQU2,
ELEOC, ERIOP, JUEN
Forbs — CABI2, EPILO, EQAR, EQLA (+/-), LYCOP2, PIVU, PLATA2, SAFE, SETR, SPRO, TRGLS,
UTMI, VERAT
Shrubs — CASSI3, KAMI, LEGL, PHYLL3, SALIX
Bryophytes — AUPA70, BAFL5, BRFR70, BRPS70, CAST70, CAPO17, DIPA20, DRAD2, HEBL2,
HYLI70/HYPR70, PHFO6, RHMA12, SAUNS, SPHAG2, SPSP70, TONI70
Notes: This was initially intended to be a 1.5 day visit, but several factors resulted in this becoming a 3.5
day visit: a) initial sites visited were surprisingly robust physically and diverse botanically, creating a
curiosity about the extent of such notable fens, b) initial sites visited were locate on surprisingly steep
slopes, creating a curiosity about the prevalence of such steep-sloped fens within the drainage, c)
immediate detection/re-detection of four rare fen-loving species created a curiosity about the number
of additional rare fen-loving species to be detected, d) extensive and severe hoof damage within the
fens created curiosity about the extent of such damage to fens higher in the drainage. In the course of
the 3.5 days, visits ranged from the lowest fen detected on the creek to a major confluence on Falls
Creek, about 1100 meters to the north, then continuing up Falls Creek to the extent of +/- contiguous
fens to a point about 1370 meters north of the confluence, and then back to the confluence and up the
unnamed fork to the extent of contiguous fens to a point about 2100 meters north of the confluence.
These visits included both sides (E and W) upper Falls Creek and its higher tributary and noted the
presence of perhaps 13 spatially distinguishable fens
Soil probe(s): Typically 6-12” (30”) organic soil over base of coarse sand and gravel.
Further notes on this upper Falls Creek fen system are included in the main body of this report.



Graminoids

Code

AGROS2
CAAQ
CABU6
CACA11
CACA12
CACUS
CADI4
CADI6
CAEC
CAGY2
CAIN11
CAIO
CALA13
CALAA/CAPE42
CALE10
CALI7
CALU7
CANI2
CAREX
CASCB
CAUT
CAVE6
DANTH
DECE
ELEOC
ELQU2
ERANA3
ERCH7
ERGR8
ERIOP
JUBA
JUEN
JUNCU
LUZUL
PHAL2
PHAR3
PHLEU
POPR

Appendix D — Plant taxa noted at project field sites

Scientific name

Agrostis sp.

Carex aquatilis

Carex buxbaumii

Carex canescens

Carex capillaris

Carex cusickii

Carex diandra

Carex disperma

Carex echinata

Carex gynocrates

Carex interior

Carex jonesii

Carex laeviculmis

Carex lasiocarpa/pellita
Carex leptalea

Carex limosa

Carex luzulina

Carex nigricans

Carex sp.

Carex scopulorum var. bracteosa
Carex utriculata

Carex vesicaria
Danthonia sp.
Deschampsia cespitosa
Eleocharis sp.
Eleocharis quinqueflora
Eriophorum angustifolium ssp. angustifolium
Eriophorum chamissonis
Eriophorum gracile
Eriophorum sp.

Juncus balticus

Juncus ensifolius
Juncus sp.

Luzula sp.

Phleum alpinum
Phalaris arundinacea
Phleum sp.

Poa pratensis



Forbs

RHAL3
SCMI2
SCPAA3

Code

ACMI2
ACONI
ARLA8
ARNIC
ASTER
BOTRY
CABI2
CASTI2
CIAR4
CIBU
COPA28
DODEC
DRAN
DRRO
EPILO
EQAR
EQLA
FRAGA
GEMA4
GENTI
HYAN2
LEMNA
LYAM3
LYCOP2
METR3
MIGU
MIPR
NUPHA
PAPSP2
PEGR2
PIVU
PLATA2
PLDI3
POBI6
POLEM
POTEN

Rhynchospora alba
Scirpus microcarpus
Scheuchzeria palustris ssp. americana

Scientific name

Achillea millefolium
Aconitum sp.

Arnica latifolia

Arnica sp.

Aster sp.

Botrychium sp.

Caltha biflora

Castilleja sp.

Cirsium arvense

Cicuta bulbifera
Comarum palustre
Dodecatheon sp.
Drosera anglica
Drosera rotundifolia
Epilobium sp.
Equisetum arvense
Equisetum laevigatum
Fragaria sp.

Geum macrophyllum
Gentiana sp.
Hypericum anagalloides
Lemna sp.

Lysichiton americanus
Lycopodium sp.
Menyanthes trifoliata
Mimulus guttatus
Mimulus primuloides
Nuphar sp.

Packera pseudaurea var. pseudaurea
Pedicularis groenlandica
Penguicularis vulgaris
Platanthera sp.
Platanthera dilatata
Polygonum bistortoides
Polemonium sp.
Potentilla sp.



POTOM Potomageton sp.

SAFE Saxifraga ferruginea
SETR Senecio triangularis
SOLID Solidago sp.
SPRO Spiranthes romanzoffiana
SYFOF Symphyotrichum foliaceum var. foliaceum
TRGL5 Triantha glutinosa
TYLA Typha latifolia
UTMA Utricularia macrorhiza
UTMI Utricularia minor
VALER Valeriana sp.
VERAT Veratrum sp.
VIOLA Viola sp.
Shrubs
Code Scientific name
ACER Acer sp.
ALNUS Alnus sp.
CASSI3 Cassiope sp.
COSE16 Cornus sericea
LEGL Ledum glandulosum
LONIC Lonicera sp.
PHYLL3 Phyllodoce sp.
SALIX Salix sp.
SAPE2 Salix pedicellaris
SPDO Spiraea douglasii
VACCI Vaccinium sp.
VAOX Vaccinium oxycoccos
Bryophytes
Code Scientific name
AUPA70 Aulacomnium palustre
BAFL5 Barbilophozia floerkei
BAKU Barbilophozia kunzeana
BRFR70 Brachythecium frigidum
BRPS70 Bryum pseudotriquetrum
BRWE70 Bryum weigelii
CACO70 Calliergon cordifolium
CACU18 Calliergonella cuspidata
CAFI12 Calypogeia fissa

CAGI70 Calliergon giganteum



CAPO17
CAST70
CEBI4
CELU
CEPHAS
CHPO14
DIPA20
DRAD2
DREPA3
FONTI
HAFL9
HAVE70
HEBL2
HYDI3
HYLI70/HYPR70
HYOC5
JUEX3
JUNGE
LOGU2
LOHES
LOPHOS
MAPO16
METR70
PAFA*
PELLI
PHFO6
PLEL2
PLME4/PLIN11
POLYTS
RHIZO2
RHPS70

RHPS70/RHMA12

RHSQ70
SAUNS
SCAPA
SCPA24
SCUNG6
SPHAG2
SPSP70
TONI70
TRQU
WAEX

Campylium polygamum
Calliergon stramineum
Cephalozia bicuspidata
Cephalozia lunulifolia
Cephalozia sp.
Chiloscyphus polyanthos
Dicranella palustris
Drepanocladus aduncus
Drepanocladus sp.
Fontinalis sp.

Harpanthus flotovianus
Hamatocaulis vernicosus
Helodium blandowii
Hypnum dieckii

Hypnum lindbergii/pratense
Hygrohypnum ochraceum
Jungermannia exsertifolia
Jungermannia sp.

Lophozia guttulata
Lophocolea heterophylla
Lophozia sp.

Marchantia polymorpha
Meesia triquetra
Palustriella falcata

Pellia sp.

Philonotis fontana
Plagiomnium ellipticum
Plagiomnium medium/insigne
Polytrichum sp.
Rhizomnium sp.
Rhizomnium pseudopunctatum
Rhizomnium pseudopunctatum/magnifolium
Rhytidiadelphus squarrosus
Sanionia uncinata
Scapania sp.

Scapania paludosa
Scapania undulata
Sphagnum sp.

Splachnum sphaericum
Tomentypnum nitens
Tritomaria quinquedentata
Warnstorfia exannulata



Appendix E — Oregon-Washington montane fen indicator taxa

Taxon Group Taxon Code Scientific Name
Graminoids CAAQ Carex aquatilis
CAEC Carex echinata
CAJO Carex jonesii
CALAA Carex lasiocarpa var. americana
CALI7 Carex limosa
CASI2 Carex simulata
ELQU?2 Eleocharis quinqueflora
ERIOP Eriophorum spp.(especially E. gracile and/or E. polystachion)
JUEN Juncus ensifolius
JUNE Juncus nevadensis
Forbs DODEC Dodecatheon spp. (especially D. jeffreyi)
DROSE Drosera spp. (D. anglica and/or D. rotundifolia)
HYAN2 Hypericum anagalloides
METR3 Menyanthes trifoliata
MIPR Mimulus primuloides
PEGR?2 Pedicularis groenlandica
PLATAZ2 Platanthera spp. (especially P. dilatata)
SAOR?2 Saxifraga oregana
SCPAA Scheuchzeria palustris ssp. americana
SPRO Spiranthes romanzoffiana
TRGL5 Triantha glutinosa
UTRIC Utricularia spp. (U. minor and/or U. intermedia)
Shrubs BEGL Betula glandulosa
KAMI Kalmia microphylla
SAPE Salix pedicellaris
VAOX Vaccinium 0xycoccos
VAUL Vaccinium uliginosum
Mosses CACU18 Calliergonella cuspidata
CAST51 Campylium stellatum
CAST70 Calliergon stramineum
DIPA20 Dicranella palustris
DRAD?2 Drepanocladus aduncus
HAVE70 Hamatocaulis vernicosus
HEBL2 Helodium blandowii
METR70 Meesia triquetra
PLEL?2 Plagiomnium ellipticum
SPAM5 Splachum ampullaceum
SPHAG2 Sphagnum spp.
TONI70 Tomentypnum nitens

WAEX

Warnstorfia exannulata




Appendix F — North American distribution of selected fen indicator taxa




