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East over an Eleocharis quinqueflora-Carex simulata plant community within the Timothy Spring fen, Silver Lake Ranger District.



INTRODUCTION

This project was intended to be a follow-up to surveys for R6 sensitive sedges and bryophytes within
groundwater-fed wetlands on the Chemult Ranger District (RD) conducted in 2009. The 2009 surveys
documented an unexpected, remarkably rich, regionally-significant sensitive species flora distributed
among the 62 botanically underexplored wetland sites visited. Previous soils mapping, as part of a
comprehensive ecosystem unit inventory (EUl) on Winema National Forest (NF), indicates that many of
the wetlands botanically surveyed in 2009 likely qualify, at least in part, as fens. With the 2009 surveys,
it soon became apparent that the highest density of fens, which are rich in sensitive species, occurs in
the northern portion of the Chemult RD, which in turn, is located along the path of the primary
pyroclasitc plume from the Mazama eruption some 7700 years ago. As much as six feet of volcanic
ash/pumice initially blanketed what is today the northern Chemult RD. Ongoing studies by Dr. Michael
Cummings of Portland State University are contributing to a tentative understanding that this thick ash
deposit, along with the northern Chemult’s gentle terrain, have created a shallow aquifer ideal for the
development of the exceptionally numerous fens occupying the area today. The insights resulting from
the 2009 surveys lead to a curiosity about the possible incidence of unrecognized/underexplored fens
elsewhere on Fremont-Winema (FWI) NF, where significant amounts of Mazama ash were deposited.
Examination of Mazama ashfall maps indicated that, besides the northern Chemult RD, the
northwestern portion of the Silver Lake RD and the northern half of the Chiloquin RD are areas within
FWI NF that received notable ashfall. Northwestern Silver Lake RD received 1-5 feet of ash, while 1-10
feet of ash fell over what is now the northern half of the Chiloquin RD. Hence, these two portions of
FWI NF became the primary focus of the planned 2011 R6 sensitive sedge and bryophyte fen/wetland
surveys reported here.

Good cover of Tomentypnum nitens and Carex capitata in Carex capitata, Headwaters of Buck Creek Wetland.
this fen in the southern portion of the Headwaters of Buck

Creek wetland, Yamsay Mountain Semi-Primitive

Recreation Area, Silver Lake Ranger District.



METHODS

Prior to initiating fieldwork, pre-field information was gathered from several sources. These sources
included personal knowledge of experienced field staff and GIS resources such as potential natural
vegetation maps EUI maps and aerial imagery (OR, 2006, half-meter NAIP). Potential natural vegetation
mapping is typically not a powerful pre-field planning resource, as fen and fen-like wetlands are either
too small to be mapped, or when large enough to be mapped, are included in the MW (Meadow Wet)
vegetation category. While many fens, “free-standing” or included in larger meadow-wetland
complexes, may be included in the MW category, this category is often applied to sites that are only
seasonally wet, and not suitable habitat for this project’s target species. GIS resources were most
helpful in pre-field preparations for the northern portion of Chiloquin RD, as EUI mapping is available for
this district and most of the rest of Winema NF. Use of EUl mapping on the 2009 sedge/bryophyte
surveys on the northern Chemult RD showed that EUI map unit 2006 had by far the strongest correlation
with fens and plant communities that include the target R6 sensitive species. The EUI 2006 map unit
indicates a likely presence of two wetland soil series, Cosbie and Stirfry. Of the two, Stirfry is a peaty soil
which typically supports an existing few-flowered spikerush plant community which, in turn, appears to
be the primary plant community within which the fen-loving R6 sensitive plant species are found. On
the Fremont side of FWI NF, including the Silver Lake RD, no EUl mapping has occurred. Additionally,
wetlands, even larger ones, appear to be frequently absorbed into adjacent forested vegetation
categories. District knowledge, aerial imagery and even wetland symbols on the District paper map,
were the primary information sources in pre-field planning for the Silver Lake RD surveys. As pre-field
planning progressed, it became apparent that the relatively modest number of promising wetland sites
on the Chiloquin and Silver Lake Districts would not require all the available funded surveys days. In
response to this assessment, several promising sites on other FWI NF districts were added to the list of
candidate sites.

A small Eleocharis quinqueflora fen community at the Tomentypnum nitens at the Section 9 fen.
Section 9 wetland, Silver Lake Ranger District.



RESULTS

A total of 38 wetland candidate sites were visited between 6/29/11 and 9/16/11 (Appendix, Figure 1,
Table 1). Sites visited per FWI NF district are: Chiloquin = 15; Silver Lake = 15; Bly = 3; Klamath = 4;
Lakeview = 2. A total of 13 new sites representing 7 R6 sensitive species were documented at 9
different wetlands (Appendix, Table 2). These are distributed among the districts as follows: Chiloquin =
1; Silver Lake = 5; Bly = 2; Klamath = 5; Lakeview = 0. By species, new R6 sensitive species sites include
the following: Carex capitata (CACA13) = 3; Carex lasiocarpa var. americana (CALAA) = 1; Calliergon
trifarium (CATR27) = 1; Helodium blandowii (HEBL2) = 1; Meesia uliginosa (MEUL70) = 1; Scheuchzeria
palustris ssp. americana (SCPAA3) = 1; Tomentypnum nitens (TONI70) = 5. Brief physical and biological
descriptions of the 38 wetland candidate sites is provided in the Appendix, Table 3.

Looking east over the short-statured fen community within Beaverdam Spring wetland. This is currently the only known site of
the important fen moss, Tomentypnum nitens, on Chiloquin Ranger District.



DISCUSSION

This project was very useful in providing additional insights regarding the distribution and frequency of
fen and fen-like wetland systems on FWI NF. It is now clearly apparent that the remarkably high
incidence of fen and fen-like wetlands on the northern portion of Chemult RD, as first documented in a
2009 ISSSSP project, is not simply a matter of ample deposits of Mazama ash, or of insufficient survey
elsewhere on the joint forests. This project’s pre-field review process rather quickly indicated that the
general incidence of possible fen and fen-like wetlands on Chiloquin and Silver Lake Districts, and then
on the Bly, Klamath and Lakeview Districts is very much lower than that of the now known fen and fen-
like systems on the northern Chemult RD. This indication was reinforced by field visits, which found that
less than half of the sites visited might qualify as fens or fen-like systems. Prior to this project, it was
presumed, with some confidence, that the development of fens depended upon the presence of a sand
or sandy-gravel inorganic layer (generally overlying a much less permeable soil layer) through which
slowly moving water is essentially persistently available both within the rooting zone of vascular plants,
and at the soil surface (at least by capillary action), where it is able to support surface-dwelling, wetness-
dependent bryophytes. During this project, late spring visits were made to several sites on the Chiloquin
RD, which were both wet and well-endowed with Mazama ash, yet supported very few plant species
that frequent fens. It now seems likely that an additional factor, topographic gradient, is also critical to
the formation of fens. As the gradient of a coarse, permeable, inorganic layer increases, the rate of
movement of free water within that layer would also tend to increase. This generally would reduce the
capacity of that inorganic layer to provide, simultaneously, for both subsurface movement of water and
water storage. Hence, on the remarkably low-gradient landscape that exists over much of the northern
Chemult RD, it seems possible that the Mazama ash in a given watershed can store one, or several or
more, seasons of rainfall and snowmelt while slowly moving this water through local topographic
settings that are able to develop as fens.

Cold Springs wetland, Bly Ranger District The moss Helodium blandowii at Cold Springs wetland.



On the generally much steeper terrain that is typical of Chiloquin and Silver Lake RDs, and indeed, most
national forest lands in the West, the storage capacity of any near-surface aquifers will be significantly
reduced, leading to the prospect of perennially reduced water supply to receiving wetlands as the
summer progresses. If this generality is true, it would be reasonable to expect that wetlands,
particularly on the Chiloquin RD where very ample Mazama ash deposition has occurred, would tend to
be “flashy”, or very wet early in the growing season, but experience notably dropping water tables later
in the growing season. Again, this is a very simple model and, for instance, does not account for post-
depositional movement of Mazama ash in low-gradient vs. higher gradient landscapes. And of course,
most landscapes do not have the fen-forming convenience of a thick, extensive blanket of ash, in
developing the coarse inorganic strata that appear so critical to fen formation. Whether glacial till, flood
alluvium, landslide debris, fault gouge materials or whatever, most landscapes probably have far less
extent of suitable inorganic, aquifer-forming strata than does the northern Chemult RD.

Looking south over the southerly % of Bull Swamp, Klamath The rare and distinctive fen plant, Scheuchzeria palustris
Ranger District. One of the most impressive fen complexes var. americana, at Bull Swamp. Currently known within only
on Fremont-Winema NF. one other fen (Mare’s Egg Spring) on Fremont-Winema NF.

The experiences of this project also provide the basis for several smaller-scale observations.
1) The mystique of organic soil formation. a) Two springs (Trapper and Tobin Cabin) on Silver Lake RD

appear to support perpetually wet soil surfaces on relatively low gradient terrain. These are both cold,
higher elevation sites. Both sites have dense herbaceous cover. The physical and biological conditions at
these two sites would seemingly favor peat formation, yet each site has deep, coarsely inorganic soil. b)
Two wetlands (Yoss Creek and 4541) on Chiloquin RD were very wet during an early spring visit and had
good cover by herbaceous plants. Dorr (EUI report, 2008) classifies soils at each of these sites as map
unit 2008 which features a “Salix wetlands Chemult” soil type. This soil has 0-20 cm mucky peat, but
below this is some variety of “diatomaceous silt” over loamy coarse sand to 160 cm. Why so little peat
at a site seemingly so well-suited to its development? Wet as these sites were in June, are water tables
at these sites significantly falling in July-September?

2. Bull Swamp and Mare’s Egg Spring. The quality of these two fens — acreage, condition, biodiversity,

rare species occurrences — is likely unequaled on Klamath RD and rival to the best groundwater-fed



wetlands elsewhere on the FWI NF. Neither appears threatened by current management practices, but
both need to be recognized for their special quality as groundwater/peatland ecosystems.
3. Antler Springs and “Headwaters of Buck Creek”. These two wetlands each represent a complex of

fens, fen-like wetlands and various other meadow types. Any forest management disturbances in either
wetland apparently occurred decades ago. Their good condition is perhaps largely attributable to their
inclusion within the essentially roadless Yamsay Mountain Semi-Primitive Recreation Area. Each
complex includes fine examples of a high elevation, groundwater/peatland ecosystems. As with the Bull
Swamp and Mare’s Egg Spring wetlands, the condition and quality of these wetlands would seem to
make them good reference “specimens” for assessing other fen and fen-like ecosystems at similar

elevations and within similar forest types.

A remarkable short-statured fen community at Mare’s Egg A very small, raised fen community at site of groundwater
Spring, Klamath Ranger District. upwelling within White Pine Marsh, Lakeview Ranger District.

4. Timothy and Section 9 Springs. Each of these wetlands include fen habitat within the otherwise

seemingly fen-less heavily-utilized cattle grazing allotments of the western Silver Lake RD. Timothy
Spring meadow features a relatively large meadow system that includes a smallish, but biophysically
very fine fen. Although located in an actively grazed meadow pasture, the fen and fen-like habitat
appeared, at the time of visit, to be receiving only light to moderate use by the cattle. The Timothy
Spring fen is particularly notable for the very remarkably large number of fen reference plant species
(16) that were observed here. This is a large number for any fen on any Region 6 national forest (5) for
which this data has been gathered. The inability to detect even one of the project target sensitive
species at this fen is highly inexplicable. However, the very rare wetland moss Meesia uliginosa was
detected during the 9/14/2011 survey at this fen. Although multiple sites of this moss are now known
on Malheur NF, Meesia uliginosa is currently known elsewhere in Oregon only from a single site on
Rogue River-Siskiyou NF. Attention to biophysical conditions and management practices at this fen
should become a priority item for Silver Lake RD and FWI NF. The Section 9 wetland complex includes a
very small area of fen habitat which happens to be occupied by the sensitive fen moss Tomentypnum
nitens. This soil and vegetation within this bit of habitat, as with the rest of this wetland system, is being



highly impacted by heavy cattle use. This is a rare and diverse fen habitat where grazing practices
should be modified.
5. Insectivorous plants. The failure to detect insectivorous plants (Drosera spp., Utricularia spp.) during

the course of project surveys within apparently suitable fen habitat on Bly, Chiloquin and Silver Lake RDs
is unexpected and begs an explanation.

6. Rodent traps. Non-functioning spring improvement structures that kill wildlife rather than offer up
spring water should be maintained or dismantled. Ten squirrels were found drowned in a spring box.

Fieldwork by Missy Anderson, Sarah Malaby and Jeannette Wilson, Fremont-Winema NF, and Rick
Dewey, Deschutes NF. Report preparation by Missy Anderson and Rick Dewey, with review by Jeannette
Wilson.



Sites surveyed during course of project.

APPENDIX —Table 1

Elevation

Site District* | (ft) Target(s) found TRS
Cold Springs SW BLY 6400 HEBL2 34S, 15E, 27
Head of River Spring BLY 6800 35S, 16E, 15
Gearhart Marsh BLY 6900 CACA13 35S, 16E, 18
Yoss Creek CHI 4700 32S, 9E, 14/23
4584 rd CHI 4650 31S, 9E, 25/26
4541 rd CHI 4900 33S, 9E, 11/14
Beaverdam Spring CHI 4600 TONI70 33S, 9E, 3
Hogcreek south CHI 4700 33S, 9E, 21

33S, 9E,
Hogcreek north CHI 4600 16/17,
Whitehouse Spring CHI 4600 32S, 9E, 31
Cabin Spring CHI 4600 32S, 8E, 35
9718 CHI 6350 36S, 9E, 31
Kicking Horse Spring CHI 6300 365, 9E, 31
7 Mile Meadow CHI 5600 35S, 9E, 32
Slabhouse Spring CHI 4600 33S, 8E, 11

33S,8E,2 &
Ray Ranch Meadow CHI 4600 11
Dice Crane Spring CHI 4600 32S, 8E, 24
Mare's Egg Spring KLA 4160 CALAA, SCPAA3, UTMI | 33S, 6E, 35
N of Big Meadows KLA 5840 35S, 5E, 11
N or Badger Lake KLA 5900 35S, 5E, 33

CATR27, CACA13,
SCPAA3, TONI70,

Bull Swamp KLA 5840 UTMI 36S, 5E, 16
Pre-Dismal/Dismal Creek LKV 6700 41S, 22E, 8
White Pine Marsh LKV 6800 36S, 21E, 35
Tinhead Spring SIL 5620 26S, 11E, 22
Section 9 Spring SIL 5060 TONI70 27S,11E, 9
Bear Flat Draw SIL 5000 27S, 11E, 7
Bear Wallow SIL 4990 27S, 11E, 32

27S, 11E,
Tobin Cabin SIL 5300 25/26

29S, 12E,
Thirteen-mile Spring SIL 5160 24/25
"Banana Meadow" SIL 7000 30S, 12E, 16
Antler Springs SIL 7400 TONI70 30S, 12E, 28




30S, 12E,

Headwaters of Buck Creek SIL 6920 TONI70, CACA13 19/20
Trapper Spring SIL 6380 26S, 12E, 31
Timothy Spring SIL 6320 MEUL70 27S, 12E,5
Jungle Spring SIL 5920 27S, 12E, 21
Antelope Spring SIL 6240 28S, 12E, 4
Mud Spring SIL 5040 27S, 11E, 33
Bull Jack Spring SIL 5020 27S, 11E, 28

*Fremont-Winema NF Ranger Districts:
BLY: Bly Ranger District
CHI: Chiloquin Ranger District
KLA: Klamath Ranger District
LKV: Lakeview Ranger District
SIL: Silver Lake Ranger District
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Target species detections.

APPENDIX — Table 2

Plant District | Site Name Site ID Date Found | EUI Comment
Code*
CACA13 | BLY Gearhart Marsh 06020111001 | 9/6/2011 n/a
CACA13 | KLA Bull Swamp 06021311005 | 9/8/2011 2045
CACA13 | SIL Headwaters Buck | 06020411005 | 9/16/2011 | n/a
Creek
CALAA KLA Mare’s Egg Spring | 06021311003 | 9/7/2011 2008
CATR27 | KLA Bull Swamp 06021311006 | 9/8/2011 2045
HEBL2 BLY Cold Springs SW 06020111002 | 8/10/2011 | n/a
MEUL70 | SIL Timothy Spring 06020411003 | 9/14/2011 | n/a
SCPAA3 | KLA Mare’s Egg Spring | 06021311001 | 9/7/2011 2008 1% detected 6/29/1995
SCPAA3 | KLA Bull Swamp 06021311004 | 9/8/2011 2045
TONI70 | CHI Beaverdam Spring | 06021211001 | 6/29/2011 | 2006
TONI70 KLA Bull Swamp 06021311008 | 9/8/2011 2045
TONI70 | SIL Section 9 Spring 06020411001 | 8/31/2011 | n/a
TONI70 | SIL Antler Spring 06020411002 | 9/2/2011 n/a
TONI70 | SIL Headwaters Buck | 06020411004 | 9/16/2011 | n/a
Creek
uTMmlI KLA Mare’s Egg Spring | 06021311002 | 9/7/2011 2008 1* detected 6/29/1995
uTMmlI KLA Bull Swamp 06021311007 | 9/8/2011 2045 1* detected 10/5/1997

*Plant Codes are available from the USDA PLANTS Database: http://plants.usda.gov
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APPENDIX —Table 3

Descriptions of surveyed sites, by ranger district.

Bly Ranger District

Cold Springs SW — 8/10/11 Stream is braided through entire system, with dry areas, several patches of

fen habitat where topography is level and an isolated area of bog birch / bog blueberry. Species
present: MIPR, EPILO, MUFI2, ELAC, CAMI7, CAAQ, JUME3, POBI6, POPR, HOBR2, SIOR, JUNE, AGROS2,
CAEC, MIGU, SALIX, PLDIL, CAJO, GEMA4, VECA2, TRLO, ALVA, ARCH3, HYAN2, SYSP, PHAL2, RAAL,
SCIRP, CACA4, ELQU2, POOC2, MOCH, DODEC, CAAP3, SAOR2, PICO, BENA, VAUL, PEGR2, CIAR4, PHFO6,
DREPA3, BRPS70, AUPA70, METR70. System is large, only partly surveyed, there is potential habitat in
NW arm, as well as below 3323 Rd. Target found: one patch of HEBL2, collected for verification. Area
grazed, but not heavily, cows appear to avoid wetter areas.

Head of River Spring — 8/17/11 Stream leads into a grazed meadow, is well-channelized except where

spring is. There are several small spots of fen habitat, adjacent to stream and spring. The meadow has
numerous spots with ground-water upwellings. Species present: VAUL, ELQU2, CAEC, EPILO, DREPA3,
METR70, MIPR, JUNE, LOCAE, HYAN2, SAOR2, CAJO, CALE4, PLDIL, DODEC, VECA2, MUFI2, CAAN15,
AGROS2, PHFO6, POBI6, AUPA70, DREPA3, MOCH, CASI2, VACE. Habitat present, but no targets found.
Gearhart Marsh — 9/6/11 Surveyed by Sarah M. and Jeannette W. Fen habitat present, target found =
CACA13.

Chiloquin Ranger District

9718 —9/22/11. Area is supposed to be spruce/bog blueberry, but is heavily grazed, with churned
ground that is mostly dry. Aspen, strawberry, Kentucky bluegrass are the main species. No habitat, no
targets found.

Kicking Horse Spring —9/22/11. Spring is in exclosure, but fenced area appears to have been used as a

holding pen for cattle, ground to dust with very little vegetation. Water is spoiled. No habitat at this
time.

7 Mile Meadow —9/27/11. Ground is boggy/wet hairgrass/sedge and is in good condition now,
although was heavily grazed in the past. Woody debris present; good habitat for mollusks. Species
present: SIOR, SAOR2, MIPR, EPILO, MIGU, MUFI2, JUBA, ELAC, SPRO, DREPA3, METR70, CANE2,
CAAN15. Habitat is borderline for fen species. No targets found.

Slabhouse Spring — 8/18/11. Spring was dug out and is dammed and is now full of water of poor quality
ringed with PHAR3 and full of pondweed and mare’s tail. Above the waterhole is SALIX, SPDO, VAUL,
MIGU, AGROS2, PHAR3, TRLO, GLST. Below the hole is fairly intact spring with lots of down woody
debris and typical spring bryophytes. No habitat, no targets.

Ray Ranch Meadow - 8/18/11. Creek has been dammed to create necklace ponds which are of poor

quality water (due to lack of flow), now surrounded by CAVE6 and PHAR3 (which is also throughout
meadow, maybe was planted). Soil is wet across much of meadow and punched by hooves. Also
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present: POTAM, RAAL, ARCH3, SYSP, PORE5, MEAR4. Center is drier with hairgrass replacing sedge.
Meadow is highly altered due to past disturbance, no habitat and no targets found.
Dice Crane Spring — 8/18/11. Riparian areas are in fair condition. Spring is piped and piled with woody

debris, flowing down a rocky drainage. Numerous non-native grasses present. No habitat, no targets
found.

Yoss Creek —6/29/11. Mapped TEU 2008 is very wet, ranging from soppy to standing water 12-18”
deep. S edge of this open, TEU 2008 community is a soppy wooded area with much Carex and
Taraxacum. S of this is an open meadow with much standing water and dense Carex (C. aquatilis? — not
in flower yet) and apparent PHAR3, with LEMNA below. N of 2008 community, wetness is increasingly
associated with creek channel and CAREX/SALIX community increases its cover. Species present within
mapped 2008 area include SAOR2, CAAQ, MIPR, JUBA, LUCA2, POTEN, AGID, AUPA70, BRPS70, EPILO,
CASI2, TRLO, PAPS5, VERON, POOC2, ARCH3, CASTI, PHFO6, MAPO16, and CLDE70. Mapped 2008 unit
appears to provide habitat for one or more target species, but none detected. Poor representation of
fen reference taxa (FRT) here, including the unexpected apparent absence of VAUL, BEGL, ELQU2, DOJE
and TONI70, all of which appear to have habitat here. In transition zone between soppiness and deeper
standing water, soil probe contacted first obvious inorganic layer at 24”. Soil core collection and
analysis, and water table monitoring would be much welcomed here.

TRS 31S9ES25/26 — 6/29/11. Parts of the N 1/3 of this meadow too wet to enter with 12” bog boots. N
2/3s of meadow a mosaic of several plant communities dominated either by graminoids or forbs.

Mosses present but mostly very small, sparse, and apparently accounting for <1% of total plant biomass.
Small areas within the central 1/3 of meadow actually dry and dusty. Soil probe in a soppy-wet CAAQ-
CASI2-MIPR-MOCH community detected first inorganic layer at 36”. In spite of wetness at time of visit,
very few fen reference taxa detected and habitat for target species seems relatively poor. No target
species detected; habitat apparently poor. Species noted: CAAQ, MOCH, MIPR, CASI2, GEMA4, POTEN
(~P. anserina), TARAX, ARCH3, SAOR2, JUBA, ACMI2.

Beaverdam Spring — 6/29/2011. The tri-lobed, lower part of this meadow system is all mapped as TEU

2006. N lobe of system, both near and away from pond, has high level soil disturbance due to hooves of
cattle. Lots of bare soil, incised cattle trails, and 8-12" tall soil pedestals. Soil very resistant to soil
probe; first inorganic layer detected at 12”. Mosses present but small and sparse. Species noted:
BRPS70, AUPA70, JUBA, TRLO, POTEN, PAPSS5, SISYR, RANUN, ARCH3, EPILO, MOCH, ELQU2 (very
sparse), SAOR2. BEGL along soppy E edge of N lobe. NE (middle) lobe a moist meadow with POPR,
ACMI2, ARCH3, POTEN. ENE (S-most) lobe is very wet with abundance of at least a few fen reference
taxa not previously seen in system. Target species TONI70 well represented in linear poly about 50 m
long. Soil probe within TONI70 population detected 1° hint of inorganic layer at 44”. Other associates
of TONI70: METR70, ELQU2, SAOR2, VAUL, BEGL, CASI2, SALIX. As of this report, the small groundwater-
fed ecosystem spatially defined here by the extent of the TONI70 population, appears to be the best
representation of a short-statured, “rich” fen, on the Chiloquin RD. The Beaverdam Spring meadow
system certainly compels an interest in the spatial configuration and direction(s) of flow within the local
subsurface aquifer.

TRS 33S9ES11/14 — 6/30/2011. Mapped as TEU 2008, the open, shrub-less, S % of this wetland is mostly
soppy wet or with 1-2” standing water. Deepest penetrance to first sign of inorganic soil layer is 48”.

Nonetheless, flora here is not “fennish” — fen reference taxa are poorly represented. Species noted:
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CAREX (~ C. aquatilis, but not in flower), ARCH3, GEMA4, EPILO, MOCH, SALIX, POPR, POTEN, POOC2,
JUBA, TARAX, TRIFO, SAOR2 (very sparse). Lots of cow manure in this system, in spite of its current
wetness. Checking wetness of this system in September might provide insight as to paucity of fen
reference taxa seen here. No target species detected; habitat apparently poor.

Hogcreek south — 6/30/2011. Mapped as TEU 2017, this is a moist meadow immediately down-channel
from an aspen grove. Soil highly resistant to penetrance with probe; 1* coarse inorganic layer detected
at 23”. Plants noted: SALIX, POPR, MIGU, and an abundant yellow-flowered mustard. No target species
detected; no habitat.

Hogcreek north — 6/30/2011. The promising habitat here is sandwiched between essentially willow
swamp (mapped TEU 2017) up-channel, and moist/dry meadow (mapped TEU 2020) down-channel.
Neither the former or latter provide good habitat for the target species. In the transitional zone, a
seepage zone occurs along 20-30 m of the E edge of the channel. This zone is occupied by a number of
fen reference taxa and seemed highly likely to support one or more target species. Seepage zone soil is
highly impacted by hooves of cattle; walking difficult amidst the many pits and pedestals. Deepest
penetrance to 1* coarse inorganic soil layer was 19”. Species noted in seepage zone: HYPR70, AUPA70,
BRPS70, PHFO6, MAPO16, CAAU3, CADI6, CAEC, CACA11, VAUL, SAOR2, SPCA, HADI7, LUCA2, MIGU,
HYFO4, VERON, JUBA. Habitat appears suitable for one or more target species, but none detected.
Whitehouse Spring — 6/30/2011. Area mapped TEU 2003. Wetness conditions ranging from over the
tops of 12’ bog boots to simply squishy. The area visited, from SW to NE included a small, +/- open

squishy-wet meadow with much felled and sectioned wood; a very wet, lightly wooded corridor
dominated by CAAQ and JUBA, and a very open, larger meadow whose flora seemed best suited to
seasonal wetness (CAUT, ARNIC, “ELEOC, VERON, JUNCU, and an aromatic mint). In this larger meadow,
very likely that mosses present, but none seen. Soil probes in larger meadow first contacted coarse
inorganic layer at 15-19” depth. Plants noted in small meadow at SW corner of survey area: RANUN,
POPR, CAREX, JUNCU, CADI6, JUBA, SAOR2, PAPS5, GEMA4, ~CAAQ, SISYR, MOCH, AUPA70, BRPS70,
PHFOG6, TRLO, TARAX. Habitat at this meadow suggested some potential for target species, but none
seen.

Cabin Spring — 7/1/2011. This site is mapped as TEU 2017. Surveyed portion of this drainage consists,
up-channel heading down-channel, of three basic habitat types: intermittent riparian; side bank
seepage corridor; perennial riparian. Among these three habitat types, the bank seepage zone seems to
be marginally suitable for one or more target species, however, none were detected. The greatest depth
to coarse inorganic material documented within the survey area (using soil probe), 25”, was within the
seepage zone. No cow manure was observed within the seepage zone, but soil pitting due to cattle
hooves resulted, locally, in up to 10% bare soil. Plants noted: TARAX, CASTI, POLEM, DELPH, POTRS5,
TRIFO, HYFO4, MAIAN, SAOR2, SPDO, BRPS70, PLAGI7, AUPA70, FRAGA, ARCH3, MOCH, HADI7, CAAQ,
ROSA, SYMPH, LUCA2, PHFO6, JUBA, MIGU, GALIU, JUNE
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Klamath Ranger District

Mare’s Egg Spring —9/7/2011. Mapped as TEU 2008, but seems likely that deep organic soils exist,
particularly in SW portion of this system, qualifying this site as TEU 2006 or TEU 2045. Entering from W
must negotiate aspen woods with amazingly thick shrub understory. Transition from woods through 10-
12’ tall BEGL thicket. First damp wetland soil encountered at woods/BEGL interface. Within BEGL
thicket, depth to first obvious inorganic layer at 18”; plants present here: EQAR, BRPS70, ASFO, MIGU,
EPILO, PAPS5, HYAN2, SAOR2, POLEM, SALIX, LOCA6, HADI7. Emerge at E edge of BEGL thicket into
large, open, graminoid-dominated community. Soil here immediately soppy wet. Plants at wetland
edge = MIPR, HYAN2, EQAR, TRGPR, ASFO, SAOR2, SALIX, DECE, VAUL, CALAA, PEGR2, SPRO, JUBA,
JUNE, MUFI2, BRPS70, AUPA70. Moving E out into open meadow, wetness increases with shallow
standing water ranging from 1-3” deep. First pick up METR70 and DREPA3. 20m out from BEGL edge,
1* inorganic layer at 28”. A little further out, pick up ERGR8, ELQU2, CASI2, AGID. Moving clockwise in
through open meadow, often in 3” standing water, encounter METR70, METR3, CAPO17 in SE portion of
meadow. Depth to 1* inorganic layer here = 36”. Moving to SW corner of meadow, water depth < to 1”
and encounter thickets of DRAN and UTMI. Scattered amidst this is SCPAA3. 1* inorganic layer here at
38”. Cover here is near 100% with DRAN, METR70, TRGL5, PEGR2, ELQU2, DREPA3, CASI2, ERGRS,
SAOR2 and CALI7. Additional soil probes in this area find 1* inorganic layer at 42” or at 52+”. Failure to
detect TONI70 during this survey, in what seems obviously very good habitat, is very unexpected. The

SW corner of the meadow is an amazingly good representation of a short-statured (a.k.a. “rich”, a.k.a.
“brown moss”) fen. In terms of community classification, this appears to be a few-flowered spikerush
(ELQU2) plant association, which has a very high rate of coincidence with the less formally defined
“short-statured” fen community, which in turn is where fen-loving R6 sensitive species are most likely to
be found. Highly notably, there is no evidence of recent use by cattle. With regard to size (acreage),
condition, number and cover of rare an uncommon fen-loving species, Mare’s Egg Spring is perhaps
second only to Bull Swamp as a candidate for status as a Botanical Special Interest Area on Klamath
Ranger District.

North of Big Meadows. Site is mapped as TEU 2045, but appears to lack the organic soils to support this.

Single soil probe in promising location reached 1* organic layer at 13”. Upper NNW edge has strongest
groundwater expression. Evidence of poorly defined surface flow routes (with presence of the riparian
moss FONE3) coming out of NNW. A few spring pools along NNW edge. NNW edge is where most of
the system’s VAUL and ELQU?2 is located and the only portion currently soppy wet. Wetness of NNW
edge (and VAUL) extends up into PICO-PIEN woods 20-30 m. Habitat seem very good (except for
shallow soil) for TONI70, but neither this nor other target species seen. NNW edge is thick with AUPA70,
PHFO6 and BRPS70. System qualifies as an “almost fen” or “fen wannabe”. Other taxa seen: SETR,
DELPH, TRLO, POBI6, AGROS2, DECE, CAREX, VACCI, RANUN, ARNIC, ASFO, HADI7, SISYR, POPR,
AGID,MUFI2, JUBA, PEGR2, CASCB, CALU7, SPDO, LOPHO9, MIPR, HYAN2.

North of Badger Lake —9/9/2011: System is mapped as TEU 2045. Survey route followed northern edge
of eastern pool, through mid-section of meadow between eastern and western pools to eastern edge of

western pool, then back along northern edge of meadow/woods interface to point of entry. System,
overall, with low biodiversity. Meadow between eastern and western pools is graminoid-dominated,
with grass-Scirpus dominance in lower eastern portion, and CAAQ-CAUT dominance in higher western
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portion. Soil surface through surveyed portion of meadow largely thatch, with little cover of forbs or
mosses. Soil probe in approximate middle of meadow failed to reach an inorganic layer in 52+”.
Principal biodiversity along northern edge of meadow. Western pool with very shallow, clear water over
extremely low-density sediment with no base reached in 52+”. Along northern edge of system, habitat
for target species appears marginal, and no target species detected. Other plants noted: NUPHA,
POTAM, SPDO, VAUL, AUPA70, SPHAG2, ELQU2, HYAN2, TRGL5, PHFO6, CAEC, MUFI2, TRIFO, DECE,
PEGR2, SPRO, GALIU, VIOLA, ASFO, MIPR, BRPS70, CAPO17, SISYR, CALU7, HADI7.

Bull Swamp - 9/8-9/2011: Mapped as TEU 2045. With regard to size (acreage), condition, number and
cover of rare an uncommon fen-loving species, Bull Swamp is almost certainly the highest ranking fen
complex on the Klamath RD and in the running for the same distinction Forest-wide. The wetland is very
large and a very high percentage of its surface is good habitat for multiple R6 sensitive, as well as
uncommon, species. Nearly 10 hours over the course of two days were spent exploring this wetland, yet
this was necessarily just an initial survey. There was no evidence of recent disturbance by cattle or
other management practices. Depth to 1* inorganic soil layer is sometimes, given site wetness,
surprisingly shallow (6-14”), but elsewhere, depth to 1* inorganic layer is 24-52+”. This wetland, at the
very least, merits designation as a Botanical Special Interest Area on the FWI NF. Plants observed:
TONI70, CACA13, UTIM, CATR27, SCPAA3, VAUL, AUPA70, ASFO, SALIX, PHFO6, HAVE70, POBI6, EQAR,
LUCA2, JUEN, JUOR, TRGL5, ELQU2, MUFI2, JUBA, METR70, DRRO, UTIN2, KAMI, PEGR2, MIPR, HYAN2,
JUNE, CAEC, SCIRP, CAAQ, BRPS70, SAOR2, AGID, CASI2, SPRO, ASAL2, CABU6, EQHY, CAUT, DRAN,
METR3, DECE.

Lakeview Ranger District

Pre-Dismal/Dismal Creek —9/13/11 Willow or aspen wetlands with more open areas that are

sedge/hairgrass. Bryophytes present such as Philonotis sp. and other riparian spp., but no fen species,
no targets and no habitat. Seep areas along Dismal creek, also no targets. Entire area grazed.
White Pine Marsh — 9/13/11 Wet meadow with several small patches of mounded upwellings of

groundwater. These areas are habitat. Southern end of meadow is wetter, more like willow wetland.
Area is heavily grazed. Species present: ELQU2, CASI2, JUNE, SAOR2, SPRO, DODEC, AUPA70, DREPA3.
No targets found.

Silver Lake Ranger District

Tinhead Spring — 8/31/2011. This is a very small spring with flow sufficient to maintain a 1 sq. m. pool
with no outfow, at the time of visit. Short, shallow channel extending S from pool to small, intermittent
(now dry) creek, indicates higher spring volume earlier in season. No habitat for target species and no
target species detected. Plants noted: MAST4, PHLEU, AGROP2, CAREX, GALIU, GEMA4, FRVI, POTEN,
AUPA70.

Section 9 Spring — 8/31/2011. Site is within a very broad topographic drainage with much PICO and
heavy use by cattle. Much barbed wire fencing present but in sufficient disrepair as to allow relatively
open grazing. Braided, shallow, intermittent channels to E of actual Spring, with gradual increase in soil
moisture as approaching from E. Main channel becomes increasingly well-defined during this approach.
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Sufficient soil moisture/habitat to marginally support target species exists within main channel
beginning about 50-60 m to E of spring and continuing W for perhaps 30 m. Within this zone there is
heavy soil damage due to hooves of cattle. Sparse TONI70 found here, over span of about 10 m. Soil
probe here contacted 1** obvious inorganic soil layer at 26”. Plants associated with TONI70 = ELQU?2,
CAAQ, AUPA70, HYFO4, FRVI, ACMI2, AGID, JUEN. Signed spring itself appears to be represented by
very wet soils with SALIX and CAREX and several persistent pools. W of pools, soil wetness ends rather
abruptly as channel branches to form short, dry lobe to N and continues as damp but soon drying main
channel to SW. This little bit of fen or fen-like habitat here occupied by TONI70, and badly damaged by
cattle, is, besides the remarkable Timothy Springs, the only fen habitat detected in these ISSSSP surveys
in the cattle country of W Silver Lake RD.

Bear Flat Draw — 8/31/2011. This site was visited simply because it is represented as meadow/wetland
on the Silver Lake RD map. Vegetation at this site clearly indicates recurring seasonal wetness, but its
mineral soils were at best damp, and more often, moist to dry, at the time of visit. The Draw is largely
forested with PICO with an understory that includes SPDO, LOCAS6, grasses, sedges, TARAX, ACMI2,
PLANT, FRVI. No habitat for target species and no target species observed.

Bear Wallow —9/1/2011. The Wallow presents habitat very similar to that at Bear Flat Draw: A
seasonally wet but soon dry, broad drainage corridor with an overstory of PICO and an understory
including SPDO, ARCTO, ACMI2, ASTER, ARCH3, DECE, TRIFO. Soils generally a thin duff over light gray
pumice chunks and sand. No habitat for target species and no target species observed.

Tobin Cabin Spring —9/1/2011. Located along an intermittent drainage with POTR5 above the spring.

Spring itself is exclosed with a functional pole fence. Shortly above (E) of exclosure is small, damp-soiled
plant community that initially seemed capable of including TONI70. Mosses at this site included
AUPA70, BRPS70, PHFO6, BRFR70 and PLAGI17, but no TONI70. Site probably lacked sufficient
groundwater support. Exclosed area is curious. A very wet, soppy, heavily vegetated (with grasses and
sedges) narrow channel occurs along the S edge of exclosure. This wetness is not associated with any
significant surface flow, and no surface flow leaves the exclosure. This appears to be persistent,
perennial groundwater-fed wetness, yet there is no evidence of organic soil development. Soil probes
within the wet-zone contact coarse inorganic material almost immediately. Plants observed: GEMA4,
POLEM, JUEN, HYFO4, PAPS5, GALIU, HADI7, LUPIN, PHFO6, BRPS70, CAUT, TRLO, JUOR, MAST4,
RANUN. No habitat for target species and no target species detected.

“Banana Meadow” —9/1/2011. This is 75 minute hike S on trail from N trailhead into Yamsay Mountain

Semi-Primitive Recreation Area. Meadow is a 1-2 minute hike to W of trail. Primary groundwater
source appears to be in upper, S portion of meadow. Lower % of meadow not visited due to lack of
time. Appeared to be opportunity for TONI70 to occur in upper portion of this meadow, but not
detected. Although soils generally damp at time of visit, may be that groundwater influence simply
inadequate in 2" half of growing season to support presence of TONI70 or other target species. Soil
probes contacted coarse inorganic materials almost immediately below soil surface. Plants noted:
VERAT, DELPH, SETR, AGROP2, ARNIC, ASFO, MUFI2, AUPA70, POBI6, CALU7, HADI7, LUCA2, PEGR2,
CAPO17, SAOR2, JUBA, DECE, DOJE, ARCH3, ELQU2. Borderline habitat for target species; no target
species detected.

Antler Springs —9/2/2011. A 105 minute walk from N trailhead, in Yamsay Mountain Semi-Primitive
Recreation Area. A very groundwater/spring brook-wet, botanically diverse area. Surveys restricted by
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time to E % of this rather large, complex wetland-meadow system. Three relative closely adjacent sites
were visited: 1) From trail, walked up 1* (and only) small, perennial creek to cross trail. Creek has its
origin in spring(s) about 200 m SW of trail. Diverse flora, but habitat along creek riparian, not fen-like.
No soil probes but soil likely inorganic. Plants seen: SETR, PEGR2, DODEC, VERON, TRLO, ASFO, MIMUL,
VARAT, AUPA70, ARNIC, CASTI, LUCA2, DELPH, VASC, HADI7, PYSE, MITEL, OSMOR, EPILO, MIGU, POBI®,
BRWE?70, assorted leafy liverworts. No habitat for target species; no target species detected. 2) An
open wetland-meadow about 150 m SW of headwaters of creek of site #1 above. This is mostly a very
wet, fen-like system, with a good representation of fen reference species. Except for edges of terraced
pools, where 1* inorganic layer contacted at 20-44”, soil probes within site generally reached inorganic
materials at depth of 11-12”. Plants noted: TONI70, SPHAG2, VERAT, LUCA2, SETR, ASFO, POBIS6,
DODEC, ARNIC, MUFI2, DECE, TRLO, CALU7, HADI7, SAOR2, AUPA70, BRFR70, PHFO6, BRPS70, ELQU2,
RAAL, CAJO, CASCB, CAEC, VAUL, KAMI, MIGU, MIPR. One target species (TONI70) detected. 3) This is
an open wetland-meadow only about 75 m W of site #2 above. This system is perhaps 3X as large as site
#2 with about the upper (E) 1/2 of its area = good fen or fen-like habitat. Physically and floristically, this
site is very similar to site #2, except apparently with a stronger groundwater supply and soils with a
thicker organic (apparently) component. TONI70 is present at this site, with substantially larger cover
than at site #2. Soil probes here contact 1* inorganic layer as deep as 31-32”. Plants noted: TONI70,
CASCB, DODEC, DECE, POBI6, TRLO, SAOR2, ELQU2, BRPS70, AUPA70, MUFI2, HADI7, VAUL, KAMI, CAEC,
CAJO, MIPR, ASFO, SPHAG2, PEGR2, CALU7. One target species (TONI70) detected.

Trapper Spring —9/14/2011. Spring occupies bit of terrace on otherwise gentle, upland slope. Terrace is
squishy-wet with multiple small brooks winding through vegetation over a very coarse (gravel) inorganic
material which probe easily penetrates to 36+”. Surface flow from spring terrace has created a channel
that extends down slope; flow in channel disappears into soil after about 40 m. Spring plants: SETR and
DELPH are dominant; thick moss mats of RHMA12, BRFR70, MAPO16, PELLI, CHILO2. No habitat for
target species and no target species detected.

Timothy Spring —9/14/2011. A long meadow system with dogleg in middle. Lower S end with dry, hard
soil. Soil moisture increases steadily as move N, with soils becoming squishy and then soppy near upper
portion lower leg. Soppiness continues up terrace and then along the upper portion of E-W bend in
system. Soil quickly becomes drier with N movement up upper leg of system. Direction of groundwater
movement into wet portion of this meadow system appears to be from NE. Within the area of soil
wetness, depth to 1% contact with inorganic matter = 25-30”. Plants noted: MEUL70, ELQU2, HADI7,
LUCA2, JUEN, MIPR, HYAN2, CASI2, PHFO6, AUPA70, ASFO, JUBA, JUNE, DECE, TRLO, SIDAL, HOBR2,
MUFI2, EPILO, AGID, METR70, DRAD2, CAEC, CAJO, CALU7, VAUL, PEGR2, SAOR2, DODEC, SPRO. Given
the high number of fen reference taxa (FRT) detected in the wet-soiled portion of this meadow system,
it is extremely surprising to find no TONI70. It is equally, if not more surprising, to find a fist-sized patch
of MEUL70 here. This is the 1*" detection of this very rare wetland moss on FWI NF. Elsewhere in
Oregon, this moss is known only from Rogue River-Siskiyou NF and Malheur NF. Cattle were grazing in
this meadow system on the day this survey occurred. Soil impacts due to cattle hooves in the portions
of this system with seasonally wet soils (most of the system) is notable. However, soil impacts within
the fen appeared to be in the low-moderate range. The presence of a sizeable fen in the Timothy Spring
meadow in the heavily-utilized cattle grazing allotments of west Silver Lake RD is one of the notable
products of this ISSSSP project. The very existence of this high-FRT fen — even without consideration of
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the presence of MEUL70 —is cause for the Timothy Spring cattle pasture to receive elevated attention at
the District and Forest level. Further inventory, monitoring, and perhaps special management
designation (e.g., Botanical Special Interest Area) appear clearly warranted.

Jungle Spring — 9/15/2011. A very curious spring development. Spring is within a double pole fence
exclosure. Soil in both exclosures is dry sandy loam. There appear to be no hydric or even especially
riparian plant species within either exclosure. There is no visible spring or spring box. What are
exclosures protecting? Both exclosures are non-functional due to breaches caused by falling trees, yet
no sign of interior use by cattle. Little disturbance around trough indicates little use by ungulates of any
kind. Chickadees enjoying bathing in spray and pools associated with leaks in black plastic pipe
delivering water to trough. Plants noted: POTEN, EPAN2, ACMI2, RIBES, SIDAL, FRVI, DAGL, PHLEU. No
habitat for target species and no target species detected.

Antelope Spring —9/15/2011. A developed spring with a single pole fence exclosure. Little soil
disturbance around trough. Spring box with a bit of shallow standing water on either side. Soil within
exclosure a sandy-loam. Mostly upland vegetation within exclosure, so unclear why exclosure is as large
as it is. Plants noted: SETR, HADI7, CAREX, JUNCU, PHFO6, BRFR70, LOCA6. No habitat for target species
and no target species noted.

Mud Spring —9/15/2011. A developed spring. Site is very heavily utilized by cattle. Local vegetation
appears to be dominated by graminoids, but at time of visit, this is mostly a short (< or = 2”) stubble.
Local soil a brown, organic-rich, mostly dry sandy loam. Much barbed-wire fencing in area but largely in
disrepair. Spring box lid ajar, with 10 drowned squirrels in shallow, putrid water (replaced lid as best as
possible). No habitat for target species and no target species noted.

Bull Jack Spring —9/15/2011. A developed spring with pole fence exclosure. There is no surface water
outflow or ever a dry water channel exiting the exclosure. Spring box cover ajar and several drowned
rodents inside. Upper part of exclosure with rather open vegetation over a brown, dry, loamy sand.
Lower part of exclosure with knee-high, dense CAREX and some POPR and HOBR2 over a dry, sandy soil
with dense root mats. Water export system appears to have long been in disrepair. No trough exists
outside the exclosure although there is a very large excavated, dry pit shortly down slope. No habitat
for target species and no target species noted.

Thirteen-mile Spring — 9/15/2011. Spring emanating from just down slope of the 2804 roadbed. Double

exclosure. Wet-soiled seepage area down slope and immediately outside fences is heavily pitted by
hooves of cattle. Mosses here = DREPA3, BRPS70, BRFR. Spring, which is more like an active seepage
zone, originates in ALNUS thicket which transitions to small, thick-thatched grass and rush community
before leaving exclosure. Other associated plants: POTR5, SYMPH, JUEN, AGROP2, MAST4, ROSA,
POLEM. No habitat for target species and no target species noted.

Headwaters of Buck Creek - 9/16/2011. Accessed from northern trailhead at Yamsay Mountain Semi-

Primitive Recreation Area by hiking up trail to Antler Springs (105 minutes) and walking cross-country
(45 minutes) to the upper portion of the Headwaters meadow system. This is a very extensive, multi-
parted wetland system with a full range of soil moisture levels. Depth to 1* contact with inorganic layer
ranged from 12-34”. Similar habitat types are often discontinuous and scattered, and as a result,
associated species such as the target species TONI70 and CACA13 show a scattered distribution as well.
Because of the system’s size, and the relatively long hike in and out, less promising portions of this
system were not explored, and others were walked through along fairly straight (not meandering) lines.
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Modest soil impacts due to hooves of elk, but no evidence of recent use by cattle. Observed plants:
POBI6, PHFO6, DECE, DODEC, SAOR2, CASCB, JUBA, TRLO, BRWE70, AGID, CAJO, BRPS70, AUPA70,
HADI7, ELQU2, METR70, DREPA3, TONI70, PEGR2, MIPR, CAUT, CACA13, ASFO, MUFI2, SPRO. This
wetland system and the nearby Antler Spring wetland system are both large, relatively biodiverse and
little-disturbed groundwater-fed ecosystems. Their inclusion with the larger, essentially roadless
YMSPRA is most fortunate. They are showcase wetlands for Silver Lake RD and Fremont NF.
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APPENDIX — Figure 1

Map showing locations of sites surveyed in the course of this project, and distribution of Mazama ashfall. Ashfall depths refer to initial/original
depths in feet.

Survey Sites, Bryophyte/Sedge Inventory, FWl NF 2011
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