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EXECUTIVE SUMMARY

Species: Prophysaon coeruleum Cockerell, 1890 (Blue-gray Taildropper)
Prophysaon dubium Cockerell, 1890 (Papillose Taildropper)

Taxonomic Group: Mollusks (Phylum Mollusca: Class Gastropoda)
ROD Components. Survey and Manage Strategies 1 and 2.

Other Management Status:

Prophysaon coeruleum is on the Oregon Naturd Heritage Program List 2 and Washington State
Monitoring Ligt.

Prophysaon dubium is on the Oregon Natural Heritage Program List 2, Washington State Monitoring
List, BLM Assessment species for Oregon, and BLM Tracking species for Washington.

Range:

Prophysaon coeruleum - Western Cascades and Puget Trough of Washington, western Oregon,
south to northern Cdifornia. It occurs on both sides of the Cascades in southern Oregon and is
suspected on the east dopes of the Cascades in Washington.

Prophysaon dubium - Washington Cascades (east and west) and Olympic Mountains south through
the western Oregon Cascades and Coast Range, into the Siskiyou and Trinity mountains of northern
Cdifornia

Specific Habitat:

Prophysaon coeruleum is more closaly associated with conifer forests and Prophysaon dubiumis
more closely associated with hardwood stands. Both species are found in some mixed conifer stands.
Some specific microgte characterigtics for the individud species include:

Prophysaon coeruleum - Typica P. coeruleum is often found in late-successiond forestswhereit is
associated with conifer logs, ground litter, fungi and mosses.

Prophysaon dubium - Itisagenerdly found in late successona forest or riparian areas more closdy
associated with hardwood logs, lesf litter and fungi.

Threats:
Primary threats to these species are
-lsolating or losng additiona populations
-Further loss of habitat to support the species across the landscape
-Predation
-Compstition from exotic mollusks
-High intengty fire
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M anagement Recommendations:

Three management strategies are recommended for Prophysaon coeruleum and P. dubium,
depending on loca digtribution within the area under consderation. A primary concern in dl strategies
isto moderate fluctuations in temperature and humidity by maintaining favorable shade and limiting
adverse impacts of fire.

. Strategy 1 isthe recommended option where the speciesis not localy common. The generd
prescription is to maintain or restore microsite conditions and best habitat features at the Ste.
The Habitat Areaisthe area needed to generdly maintain favorable microsite conditions at the
sngle dte. Habitat disturbance should be only to benefit the species.

. Strategy 2 can be used when the speciesislocaly common, and occursin locdly clustered
Stesthat occupy a portion of the project area. The Habitat Areais an areaor polygon around
al dtes This gpproach dlows limited disturbance, including thinning and other activities.

. Strategy 3 can be used where the speciesislocaly common and when it seems to occur
throughout a proposed project area. The Habitat Areais the same asthe survey or project
area. This gpproach dlows a higher leve of disturbance, including openings, thinning and other
activities, but connectivity within the Habitat Arearemains.

All known stes should be within a Habitat Area. In Strategy 1, known sites will be managed
individualy within Habitat Areas. In Strategies 2 and 3, known Sites will be managed collectively asa
population within Habitat Areas. In areas where these species are locally common, loca managers
have the option of using Strategies 1, 2, or 3. There can be a combination of Habitat Areatypeswithin
asngle project.

Strategies 2 and 3 are intended to provide additiond flexibility while successfully maintaining and/or
improving habitat for populations and providing for continued occupation of the area by the species.
Strategies 2 and 3 dlow some of theindividuad Stesto be temporarily degraded, while maintaining the
population as awhole. They maintain contiguity throughout the occupied habitat and tipulate that any
degradation should recover within twenty years.

Information Needs:

Some of the primary information needs are:

. Arethe recognized variants of P. coeruleum separate species or subspecies?

. What isthe range of habitat conditions tolerated by each species? What is the range of
conditions (biologica and physical attributes) required for populations to remain secure and
viable?

. What stand characteristics (canopy cover, age, large woody debris, litter and duff, etc.) are
required to support the required conditions?

. How do the required stand characteristics vary under different circumstances (elevation, Sope,
aspect, etc.)?

. What sand sizeis required to provide sufficient area of suitable habitat?

. How much timeis required for recolonization of a Site by species from adjacent populations?
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MANAGEMENT RECOMMENDATIONS

SPECIES Prophysaon coeruleum Cockerell, 1890 (Blue-gray Taildropper)
Prophysaon dubium Cockerell, 1890 (Papillose Taildropper)

INTRODUCTION

The descriptive parts of sections| and 1l are arranged by speciesin the order listed above. However,
the Management Recommendations for them, sections 111 through V1, are combined. In generd,
management for these species should be implemented as an ecosystem management gpproach, since
these two species, other survey and manage species, aswell as other species of concern are likely to
be found in the same aress.

These management recommendations are primarily based on information available from dl sourcesin
August 1998. Additiona data and andysis collected since that time may lead to differing management
recommendationsin the future.

Common Characteristics of Prophysaon (Taildropper Slugs)

The tailldroppers are agenus of arionid dugs. Turgeon et d. (1998) listed 9 species of Prophysaon.
The mature dugs of this genus range in size from less than 20 mm long to over 100 mm. They are of
various colors, including shades of red, orange, blue, brown, and yellow, and often are marked with
digtinct patterns. The pneumostome (breething pore) isin the right sde of the mantlein al dugs,
however, the position of this pore relative to the length of the mantle isdistinct by genus. In
Prophysaon it is forward of the midpoint of the right mantle margin. Thereis no caudd mucous pit. A
digtinction of the genusis an impressed line that can be seen in most species as an oblique indentation
on the tail marking the point a which auto-amputation occurs. In species where thislineis not distinct
laterdly, it can sometimes be seen as afine white line across the sole of the foot.

The two survey and manage species discussed below are rdlaively smdl and are didtinctive in
gppearance. They are distinguished from each other externdly by color and surface pattern and
texture. The digtinguishing characterigtics are evident on these two species even when they are very
amdl, so0 they are usudly easly identified once the surveyor becomes familiar with them.
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Prophysaon coeruleum (Blue-gray Taildropper)

NATURAL HISTORY

A. Taxonomic/Nomenclatural History

Thispeciesisin the family Arionidee. 1t was originaly named Prophysaon coeruleum by
Cockerdl (1890). No changes have subsequently been proposed for thisname. Thetype
locdity isin Olympia, Washington.

B. Species Description

1.

M or phology

P. coeruleum is nearly uniform blue-gray with scattered white flecks in the
integument. Adults are 20-40 mm long, athough mostly smdler, young animds
are usudly found in thefidd. Prominent grooves and ridges on the tail are
horizontd and generdly pardld, dthough occasondly interconnecting, and they
become obliquely angled on the sides with increasing dope nearer and below
the mantle. Low rounded bumps may be seen on the mantle, but these are not
nearly as prominent as the papillae on P. dubium.

The following is quoted in Filsbry (1948). Type description, "Length (in
acohal) 22 Y2 mill., in motion, 43 mill. Body and mantle clear blue-gray, pder
a sdes, solewhite. Mantle findy granulated, broad, without markings. Length
of mantle 7 mm, breadth 5 mm Respiratory orifice 2 %2 mm from anterior
border. Body subcylindrica, tapering, pointed. Distance from posterior end of
mantle to end of body, 10 3/4 mm The reticulations take the form of
longitudind equidistant lines, occasiondly joined by transverse lines, or
codescing. Sole not differentiated into tracts. . . . The neck islong and white,
or very pae. (Cockerdl)". Rilsbry adds, ™. . . aout 25 mm. long. The genera
color is clear payne's gray, the head and neck paer. Back with close, deep
longitudina grooves, which, on the sides, become oblique and more spaced,
and more anteriorly they radiate verticaly below the mantle.”

"Prophysaon coeruleum is an exceedingly distinct species, distinguished . . .
by its color and the character of itsreticulations.” (P. B. Randolph quoted in
Rilsbry, 1948, page 693). "The very narrow foot-margin, with an unusudly
digtinct border above, is another distinguishing feature.” (Pilsbry, 1948, page
693).

A variant of the blue-gray taildropper occurs in southern Oregon in Jackson
and Klamath counties. Thisvariant has been cdled the Klamath taildropper by
T. Frest and E. Johannes, who originally discovered it. Apparent external
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differencesfromtypica P. coeruleum are in the color and habitat. Itscolor is
more blue-brown than blue-gray, and the sole color is grey rather than white. It
occurs in drier habitats in the Southern Oregon Cascades, extending down the
east dopes. Other than that, it appears the same, exteriorly, astypicd P.
coeruleum, but a description of itsinterna morphology has not yet been
published.

Another blue variant, possibly a separate species of Prophysaon, is
found in Douglas and Jackson counties of southern Oregon. Thisdug
variesexterndly from P. coeruleum by alighter, more tranducent blue
color caused by a greater abundance of the white pigmentsin the
integument, but more distinctly by a different pattern of tubercles on the
tall. Thisvariant has low, not deeply ddineated rectangular tubercles
opposed to the well defined ridges and grooves of typicd P.
coeruleum.

In Washington, an undescribed blue-gray dug occurs, the Ryan Lake or Blue-
keded dug, discovered by Burkein 1995. This oneisobvioudy not a
talldropper. It iseasly disinguished by its pneumostome being well back in the
right Sde of the mantle, its smooth integument, and its kedled tall.

Reproductive Biology

Like mogt terrestrid gastropods, Prophysaon are hermaphroditic, having both
mae and femae organs. Although not confirmed specificdly for P. coeruleum,
sdf-fertilization has been demonstrated in some species of gastropods, but
crossfertilization is the norm. Bayne (1973) discussed the complexities of the
Pulmonate reproductive system, and studied mechanisms by which dlosperms
(sperm from another) exert dominance over autosperms (sperm from onesdlf)
during fertilization. Thus,". . . sdf-fertilization is normaly avoided, but remains
apossble dternative to crossfertilization." The advantage isin normaly
avoiding potentidly deleterious inbreeding, yet retaining the option to reproduce
if amateisnot available.

Sugs are generdly oviparous (egg laying). Eggsof Prophysaon dugs can be
found in groups of severd to many in cool damp spots such as under logs or
pieces of wood on the shaded forest floor.

Ecology

Prophysaon coeruleum normaly occurs in late-successiona forests of moist
plant associations, or at least in stands with an abundance of |ate-successiona
attributes (i.e., cool moigt steswith large and small woody debris, and rdatively
thick layers of litter and duff). It is known to be mycophagous (feeding on
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fungi) a least in part, and through its foraging, it disseminates spores and hyphd
fragments of mycorhizal and other fungi on which it feeds. Within gandsin
which it occurs with other "survey and manage" species (P. dubium,
Cryptomastix devia, or Megomphix hemphilli), P. coeruleum appears to be
generdly more closely associated with conifers and conifer debris, than these
other three "survey and manage' species, which gppear to prefer hardwoods.

Thisdug is preyed upon by avariety of vertebrates and other invertebrates.
Tail-dropping is an effective means to escape predators such as the haplotreme
snals.

Nearly al gastropods are dternate hosts for a variety of parasites (e.g., lung
worms), but specific symbiotic relationships of this species have not been
documented, probably because it has been seen rarely in the past.

Range, Known Sites

Asof August 1998, Prophysaon coeruleum has been found at 1665 known sites from
Medford, Oregon, to Sedttle, Washington, in the Coast Range and western Cascades
to the Puget Trough. Frest and Johannes (1996) add that the range of this species may
extend as far east as Upper Klamath Lake and potentially aong the eastern flank of the
Cascades in Washington and Oregon. Three examples have been found at one location
in Siskiyou County, Cdifornia (Applegarth, persona communication).

The type locdlity is Olympia, Washington. Filsbry (1948) reported records of it from:
Olympia, Thurston County, and Sesttle, King County, Washington; and Portland,
Multnomah County; Oswego, Clackamas County; and Corvalis, Benton County,
Oregon. Branson and Branson (1984) collected one from each of 6 sitesin Oregon (2
stesfrom each of Clackamas and Lane counties, and 1 from each of Marion and
Jackson counties).

There were few records of it prior to the Northwest Forest Plan (NFP) Record of
Decison in 1994, and most of those records were from the northern part of its range.
However, surveys done in response to the NFP have discovered this species to be
much more common in the southern part of its range in southwestern Oregon, especialy
in Douglas and Lane counties. The blue-brown variant, or Klamath talldropper of Frest
and Johannes, may be found in the drier parts of Klamath and Jackson counties. The
Klamath and the blue-white variant (gpparently a different species) have not been
recorded separately from the typica blue-gray taildroppers during the recent surveys
by Federd land management agencies. We have no records as to the relative
abundance and exact range of each of these variants. Typicd P. coeruleumisfoundin
Washington and northern Oregon. There are few more records from Washington now
than there were before the NFP was implemented.
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Since surveys began, these dugs have been found in localized populations in specific
areas of their ranges. P. coeruleum isfairly abundant in southwestern Oregon, and is
found in locally abundant, though scattered distribution over other parts of itsrangein
Oregon. However, in northwestern Oregon and in Washington, it is only known from a
few stes, and appears to be quite rare.

Habitat Characteristics and Species Abundance

1.

Habitat

This species appears to be confined primarily to old-growth forestsin the
northern part of itsrange, but it is goparently more abundant and may occur in
moist second-growth stands in western Oregon, as long as late-successiond
atributes remain in sufficient quantity. In Washington, Burke and Hanson
(persona observations) found it in awestern hemlock/sword fern plant
association, under bark and among mosses under conifer logs and under bits of
small, usudly conifer debris. According to P. B. Randolph, “it occurs solitary in
dark fir woods under damp logs’ (Pilsbry 1948). In southern Oregon, it may
be found among forest floor litter and debris usudly in stands where the ground
ismoist and well shaded.

The blue-gray taildropper is gpparently primarily mycophagous, that is, afungus
egter (N. Duncan and E. Cazares, unpublished observation). Sugs of this
species have been observed consuming above-ground fungd fruiting bodies and
using the hollowed stipes of severa species as protected Sites for mating and
temporary refugia. Fecd analys's reveded spores from numerous underground
truffle species, especialy during the fall season (N. Duncan, persond
communication). mycorhiza fungi Soecies require avariety of different plant
soecies as hogts. Therefore, the naturally occurring diversity of plant speciesin
management areas is important for maintaining a broad range of hoststo
support avariety of species of mycorhizal and other fungi, and to make other
food subgirates available throughout the seasons. This diversity will aso ensure
that specific plant species, which may be found to be criticd in the life cycle of
these mallusks, are not inadvertently lost.

Habitats in which the typicd variety of this dug isfound are moist foredt,
normaly late-successiond or, if second growth, with late- successona
attributes. For P. coeruleum, these forests are usudly dominated by conifers,
but there is often a strong hardwood component. They are usudly in moist
plant associations, the forest floor being moist but not wet or saturated. The
ground is shaded, and covered by moigt, fairly deep layers of litter and duff.
The species has been found in arange of forest canopy closurelevels. Inan
andysis of datafrom Coos Bay and Roseburg BLM Didtricts (N. Duncan and
R. McGraw, unpublished report), approximately 10% of known locations
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occurred in areas where canopy closure averaged less than 50%. In this study,
the mgority of Steswere in areas with canopy closure greeter than 70%. Sites
located in the Klamath/Siskiyou province occurred in less dense canopy than
those in more northern provinces.  There is an abundance of large and small
woody debris (conifer and hardwood) scattered over the ground, large logs
(greater than 20 inches average diameter) in better habitats, covering 1000 or
more linear feet per acre. Logs of decomposition class 2-4 appear to be used
most often. Low vegetation may be patchy.

Vegetation a the Stes aslisted include: Douglasir, western hemlock, western
red cedar, white pine, sugar pine, maples, dders, ferns, scouring rushes, and
mosses. It isassociated with decaying wood, logs or rocks. Elevations are
300-1370 meters (1000-4500 feet) (Branson and Branson 1984).

In the eastern part of its range in southern Oregon, it is replaced by an gpparent
ecotype, or Smilar species, the Klamath taildropper of Frest and Johannes,
which occursin drier environs, extending even into the edges of grasdands. It
would appear that this Klamath variety may have been what Branson and
Branson (1984), ". . . encountered in dry, volcanic aress. . . ." These Sites
include drier forested areas than noted by other authorities. However, they dso
mention that a the higher sites, snows remained until into July, the month that
they surveyed these areas.

Specific circumstances other than those described above may dso provide
suitable habitat. Many snails and dugs use taus and/or riparian habitats where,
under certain conditions, suitable microsites may occur as aresult of other
combinations of environmenta features.

Abundance

Records of the blue-gray taildropper were scarce prior to implementation of the
Northwest Forest Plan, Branson and Branson (1984) providing the only
published sightings since Pilsbry (1948). It has since been found to be quite
common in parts of southwestern Oregon, especidly Lane and Douglas
counties. Asof August 1998, the ISM S database included 1665 records for
this gpecies. (This number includes variants. Because dl smilar dugs are being
entered as the blue-gray taildropper, the number of variantsis unknown.)
Where found, individuals are usudly widely separated from each other and
gppear to be solitary in habit.

In the northern part of its range (Washington, which includes the type locdity,
and northern Oregon), the blue-gray taildropper appearsto be rare. We
know of only two stesin Washington, 5 miles gpart, where it has been found in
recent years (1995 through 1998). Previous records from Washington were
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prior to Pilsbry's 1948 work. Thereisonly one location in Cdifornia,
documented by photos of examples from Siskiyou County (J. Applegarth,
Eugene BLM).

Branson and Branson (1984) found one P. coeruleum from each of 6 sites of
82 areas surveyed in the Oregon Cascades and Coast Range. Branson (1977,
1980) did not find this species at 353 |ocations surveyed in the Washington
Cascades and the Olympic Peninsula. Branson (1977) wrote, "Although
reported from Olympia (type locdlity) by Henderson (1929a) and Ddl (1910),
| did not secure dugs with the characters of this species” Frest and Johannes
(1993) reported it not found recently by them prior to 1993. Burke (1996)
found 3 specimens a asingle Stein the Randle Ranger Didtrict, Washington
Cascades. Other specimens have since been found at that same Site.

[I.  CURRENT SPECIESS TUATION

A.

Why SpeciesisListed Under Survey and Manage Standard and Guideline

The FEMAT andysisrating for Prophysaon coeruleum was based on failure to
relocate hitoric sites, converson of much of the historic range to urban area, and
uncertainty about effects of the proposed action (USDA Forest Service, and USDI
Bureau of Land Management, 1974: J2-351).

Although now known to be fairly common in parts of southwestern Oregon, the blue-
gray talldropper is rare in Washington and Cdifornia, and of spotty distribution in
northern Oregon. It was one of the rarest gastropods found by Burke (1996) during 4
weeks of searching in the Lower Cispus Watershed on the Randle Ranger Didtrict,
Gifford Pinchot Nationa Forest, in 1995. Only three individuas were observed, dl
within about 5 acresin alarge old growth western hemlock stand. Frest and Johannes
(1993) reported it not found recently by them. Branson (1977, 1980) and Branson
and Branson (1984) reported one specimen from each of 6 sites out of 82 locations
surveyed in Oregon, but none from 353 |ocations surveyed in Washington.

Prophysaon coeruleum is on the Oregon Naturd Heritage Program list 2 and
Washington State Monitoring List. Oregon Naturd Heritage Program list 2 species are
imperiled because of rarity or because other factors make them very vulnerable to
extinction or extirpation (typicaly with 6-20 known occurrences).

Major Habitat and Viability Consderations
Anayssis needed on the morphology and ecology of the variants that could be smilar
species or subspecies.  Before anything can be concluded about the security of this (or

these) species, their rdationship needs to be determined, and differences distinguished
between their habitats and ecology.
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Primary habitat of P. coeruleumisin moist conifer forests. But, this Species may be
more closdy associated with the conifer debris in these sands while P. dubium and
some of the other survey and manage mollusks are more closely associated with the
hardwood component.

The blue-gray taildropper is apparently arare species in Washington and northwestern
Oregon. Further south in Oregon, it is more common and may occupy a broader range
of environments. However, within the southern part of its range other variants or
species occur that may be responsible for the broader ecologica amplitude in that area.
The relationships between the Klamath variant and typicd P. coeruleum needs to be
resolved, and their ecology better understood, before viability concerns can belaid to
rest.

For species of patchy distribution, concerns for viability increase as habiteat areas
decrease in number and size toward a critica threshold. As population size decreases
there is a greater possibility of catastrophic loss of locd or limited populations. The
quality of remaining habitats becomes more critica. With asmaller population, thereisa
greater potentia for isolation of populations which could lead to the potentid for the
deleterious effects of inbreeding. There is aso increased chance of population loss
from predation, pathogens or other causes.

Loss of suitable conditions for mycorhiza funga populaions in managed forestsisa
concern for the continued viability of this species. It is known that severe burning and
exposure to hot, dry conditions results in the loss of these critical dements of forest
ecosystems. It is expected that forest practices that result in the loss of the fungd
community, reduced plant diversty and less than suitable conditions for dug species,
which ad in fungd dispersa, could ultimately result in less productive and unheglthy
foredts.

Threatsto the Species

Further loss of habitat to support the species acr oss the landscape - Much of the
formerly known range of P. coeruleum has been developed for urbanization or
agriculture. Currently, habitat disturbances and modifications such as timber harves,
fire, and development appear to be the greatest threats to this species. The species
may be more secure in the southern haf of its range than in the northern haf, but that
issue will remain unresolved until the pecies or varieties are sorted out, and surveyors
distinguish between them when recording site locations and habitat data.

Reduction in quality of existing habitat - Quality habitat isimportant to these dugs
for maintaining a balanced biotic community to support them, and for escaping
predators. While they are known to be mycophagous, at least in part, the lack of detall
on their ecology points out the importance of adiversty of vegetation needed within
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their habitats to provide avariety of fungi and other potentialy required but as yet
unknown elements.

Predation - In adequate habitat, natura predators rarely threaten a population.
Concern about predators increases as habitat quality decreases. Up to three species of
Haplotrema and Ancotrema (predatory snails that feed on snails, dugs and other
invertebrates) occur in the same habitats in greater numbers than al Prophysaons.
Ground beetles (Scaphinotus sp.), specifically adapted for preying on snails, are
common in northwest forests (White 1983; Kozloff 1976), and other insects aswell as
reptiles, amphibians, birds, and mammals dso prey on them. Hiding and escape cover
is provided by forest floor litter, including fine and large woody debris.

Competition from exotic mollusks - Exatic dugs are increasing within the range of P.
coeruleum. To what extent these introduced species might compete with the native
gastropods or buffer them from predation has not been demonstrated. Exotic species
should be of concern because of the rapidity with which their populationsincrease. The
mollusk faunain most urban and suburban areas is now dmost exclusively exotic
gpecies, and they are spreading into the forests.

High intengity fire - High intengty fireis particularly damaging to gastropod
populations, as it destroys both the animals and their habitats.

| solating or losing population variations and potentially undescribed species -
Because there appears to be a number of variants of the blue grey taildropper in
Oregon and possibly northern Caifornia, the isolation of, or extirpation of population
segmentsin those areas may result in the inadvertent extirpation of other species before
they are described.

I nadvertent losses because of other management activity - For example, harvest
of specid forest products can be athreat in limited habitat areas. Raking the forest
floor for mushrooms, or remova of logs for firewood could be particularly damaging.

Digtribution Rdativeto Land Allocations

The two sSites on the Cowlitz Vdley (Randle) Ranger Didtrict are in Late-Successiond
Reserves. Two of Branson and Branson's (1984) Oregon sites are on the Mount
Hood National Forest, 3 are in the Willamette Nationa Forest, and 1 isin the Rogue
River Nationd Forest. One of the Willamette National Forest Stesisin the Diamond
Peak Wilderness, but land alocations of the other Sites need to be determined.

Asof August 1998, there were over 1,600 Sitesin the ISM S database, most of which
are newly discovered. Many of the new Sitesin Oregon are on the Roseburg, Eugene,
Sdem, and Medford BLM didtricts. These new sites are presumed to be in matrix and
Adaptive Management Areas, Snce thisis where most surveys have been conducted.
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Prophysaon dubium (Papillose Taildropper)

NATURAL HISTORY

A. Taxonomic/Nomenclatural History

Thisspeciesisin thefamily Arionidae. It was origindly described as Prophysaon coeruleum
var. dubium by Cockerdll (1890). Pilsory (1948, p. 694) recognized it as adistinct species.
The type locdity is Olympia, Washington.

B. Species Description

1.

M or phology

Prophysaon dubiumisasmdl dug, 15 to 30 mm long. Most specimens found
inthefidd are amdler, sddom exceeding 20 mm. They are usudly light brown
in color with dark brown or black markings. Seldom is adark specimen seen
(purplish gray, as described by Filsbry 1948; or blue-gray by Branson and
Branson 1984), dthough the light-scattering of the dense papillae may give
them the gppearance of being darker than they are, especidly in very small
gpoecimens. The mantle is mottled with 2 or 3 irregular longitudina bands. The
most digtinctive characterigtics are the papillae and the ditinctive lines on the
tall. The papillae are digtinct, dense, and conical, and cover the body except
for the head, neck, and tentacles. Thetail is marked by dark brown or black,
thread-width, indented lines. The dorsa-most two run irregularly pardle from
the back of the mantle, then branch off about one-third to one-haf the way
back to the posterior end. Lateraly, these lines run obliquely down the Sides
toward the posterior, becoming progressively steeper anteriorly, to vertica
below the mantle.

Pilsbry (1948) describesit asfollows. Preserved specimens are 8 to 14 mm
long. "The essentid features of P. dubium are its conspicuoudy papillose
integument and the great length of the epiphdlus, over twice the length of the
preserved animal...." It may be found with P. coeruleum, from which it differs
"... not only by itsdark color but by the much greater length of the
epiphdlus..." "Externdly thereisno light dorsd line, such as P. ander soni
usudly shows” "The color is some shade of purplish gray (or it might be
described as violet-date . . .), with various darker or blackish clouds, irregular
or in two main bands on the mantle, and more or less pigmentation along the
impressed grooves of back and flanks, the neck of alight tint with some

spotting.”

Cockerdl's type description (1890, quoted in Pilsbry 1948) says, "Length (in
acohal) 8 mill. Length of mantle 4 mill. Distance from pogterior end of mantle
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to end of body 3%2mill. Mantle broad, with four bands composed of
codesced black marbling, very irregular in shape, and running together
anteriorly. Body dark, tapering. Sole pae, itsedgesgray . .. ."

One specimen from Lane County, Oregon was seen that appeared purplish-
gray. However, other P. dubium from the same Site were as described in the
firgt paragrgph under "morphology”, above. Specimens found in Humboldt
County, Cdifornia are occasondly lighter brown in color, but have consistent
darker markings and papillose texture typica of this species.

Reproductive Biology

Like most Terrestria gastropods, Prophysaon are hermaphroditic, having both
mae and femde organs. Although not confirmed specificdly for P. dubium,
sdf-fertilization has been demonstrated in some species of gastropods, but
cross-fertilization is the norm. Bayne (1973) discussed the complexities of the
Pulmonate reproductive system, and studied mechanisms by which alosperms
(sperm from another) exert dominance over autosperms (§oerm from onesdlf)
during fertilization. Thus,". . . sdf-fertilization is normaly avoided, but remains
apossble dternative to crossfertilization." The advantage isin normaly
avoiding potentidly deleterious inbreeding, yet retaining the option to reproduce
if amateisnot available.

Sugs are generdly oviparous (egg laying). Eggsof Prophysaon dugs can be
found in groups of savera to many in cool damp spots such as under logs or
pieces of wood on the shaded forest floor.

Ecology

The Prophysaon appear to be herbivorous and mycophagous, at least in part,
having been observed on mushrooms and among decaying deciduous plant
litter. See Habitat Characteristics, below.

Prophysaon dubium normaly occursin late-successond forests of moist plant
associations, or a least in stands with an abundance of late-successond
atributes (i.e., cool moist steswith large and smal woody debris and rdatively
thick layers of litter and duff). It is known to be mycophagous (feeding on
fungi) at least in part and, through its foraging, it disseminates spores and hyphd
fragments of the mycorhizal and other fungi species on which it feeds.

Within stands in which it occurs with other "survey and manage' species (P.
coeruleum, Cryptomastix devia, or Megomphix hemphilli), P. dubium
appears to be generaly more closdly associated with hardwood litter and
debris, asare C. devia and M. hemphilli. However, P. dubium is more often
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found in the surface layer of hardwood ledf litter, while the micro habitat of
these two snalls varies some and P. coeruleum is more likely to be associated
with conifer debris.

These dugs are preyed upon by avariety of vertebrates and other
invertebrates. Tail-dropping is an effective means by which to escape
invertebrate predators, such as the haplotreme snails. Forest floor cover in the
form of logs and litter gppears important to these dugs for hiding cover and
escape from the abundant predators that occur in their habitats, aswell asfor
protection from desi ccation and temperature fluctuations.

Nearly al gastropods are dternate hosts for a variety of parasites (e.g., lung
worms, etc.), but specific symbiotic relationships of this species have not been
documented, probably because it has been seen rarely in the past and has been
sudied very little.

Range, Known Sites

Asof August 1998, there are 332 observations of Prophysaon dubium in the
Washington Cascades (east and west sides) and Olympic Mountains, south through the
Oregon Cascades and Coast Range, and the Siskiyou and Trinity mountains of northern
Cdifornia. County recordsinclude: Rierce, Thurston, Lewis, Skamanig, Kittitas, and
Chelan counties, Washington; Hood River, Clackamas, Jackson, Douglas and Lane
counties, Oregon; and Siskiyou and Trinity counties, Cdifornia

Frest and Johannes (1993) reported that it has been found in Pierce and Thurston
counties, Washington; Hood River County, Oregon; and Trinity County, Cdifornia,
with one gte on the Trinity Nationd Forest. Type locdity is Olympia, Thurston County,
Washington. Burke (persond observations) has records of it from the Gifford Pinchot
National Forest, Lewis and Skamania counties, Washington in 1994 and 1995, and on
the Wenatchee Nationa Forest, Kittitas County, Washington in 1994, and Chelan
County, Washington in 1998.

From Pilsbry (1948) - "Washington: Olympia, Home, Pierce Co.; Oregon: Oswego,
Clackamas Co.; mushroom growth at the edge of amountain meadow within afew feet
of astream, thefirst creek east of Cascade Locks. . . ."

Published reports of this speciesinclude; Macnab (1958) for Lincoln County, Oregon,
Roth and Presdey (1983) for Trinity County, Cdifornia, and Webb (1959) for Lane
County, Oregon. Branson and Branson (1984) collected 1 specimen from Jackson
County, Oregon. They reported previous locations from the literature as Portland,
Oswego, and Corvallis.
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D. Habitat Characteristics and Species Abundance

1.

Habitat

The papillose taildropper is most often found in moist late-successona conifer
forest stands with a hardwood component. It appears to be associated with
hardwood debris and legf litter within those stands. They are sometimes found
in second growth stands that were not burned for dash digposa or Ste prep if
aufficient habitat dementsremain. In the eastern Washington Cascades, it has
been found mostly in riparian areas. The degree to which the speciesis
dependent on riparian habitat probably depends on the generd forest
conditionsinthe area. In the eastern Cascades of centrad Washington in
Douglas-fir and grand fir plant associations during adry year, they were
confined to the riparian zone. On the west dopes of the Washington Cascades,
they were found more often in nonriparian moist hemlock forests (Burke,
persond observations). It has aso been found in arock didein northern
Cdifornia

The papillose taildropper is known to be primarily mycophagous, that isa
fungus eater. They have been observed consuming above-ground fungd fruiting
bodies and using the hollowed stipes of severd species as protected stes for
mating and temporary refugia Fecd andysis reveded spores of numerous
underground truffle species, especialy during the fal season (N. Duncan,
persond communication). Therefore, the naturaly occurring diversity of plant
gpeciesin management aress is important for maintaining a broad range of hosts
to support a variety of species of mycorhizal and other fungi, and to make other
food subgtrates available throughout the seasons. This diversity will aso ensure
that specific plant species, which may be found to be criticd in the life cycle of
these mollusk species, are not inadvertently los.

Habitats in which this dug isfound are moist forest, normaly late- successiond
or, if second growth, with late-successiond attributes. For P. dubium, these
forests are usudly of moist conifer plant associations, but there is dways a
strong hardwood component dso. The forest floor is moist but not wet or
saturated. The ground is shaded and covered by moist layers of litter and duff.
The species has been found in arange of forest canopy closure levels. Within
an analyss done in southwest Oregon (N. Duncan and R. McGraw,
unpublished), approximately 10% of known locations occurred in areas where
canopy closure averaged less than 50%. In this study, the mgjority of sites
were in areas with canopy closure greater than 70%. Thereis an abundance
of large and small woody debris (conifer and hardwood) scattered over the
ground. Large logs in better habitats cover 1000 or more linear feet per acre.
Logs of decomposition class 2-4 are probably most often used. Low
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vegetation may be patchy but tal shrubs (i.e., vine maple) may enhance the
habitat.

Hardwood components vary by area. Bigleaf maple (Acer macrophyllum)
and vine maple (A. circinatum) are highly used, and are commonly, but not
aways, present where P. dubium occurs. In one eastern Washington
Cascades site it was found in ariparian area between grand fir and Douglas-fir
gtands. This Site was recorded as having scattered western red cedar seedlings
and saplingsin the riparian area, and as containing ader, black cottonwood,
and redosier dogwood, with snowberry, black prickly currant, and black
twinberry also present. If any maple were present on this Site, it was aminor
component and not recorded. Another eastern Washington Cascades site was
in ariparian zone within a grand fir forest with abundant biglesf maple.

USDA Forest Service, and USDI Bureau of Land Management (1974: J2-
352), and Frest and Johannes (1993, quoting Roth 1993) say that the species
iséat least apartid riparian associate, but has aso been found in rock dides and
at the edge of a mountain meadow near a stream in the southern part of its
range. Two locations on the Wenatchee National Forest (Burke 1994, 1996)
were dl in riparian and associated with hardwood debris. On the Gifford
Pinchot Nationd Forest, onewasin ariparian zone in late-successiona western
hemlock forest, and three in late-successiona western hemlock/sword fern
forest, but associated with leef litter of bigleaf and vine maples, and the logs of
bigleaf maple. Another one was found among sdd in a Douglas-fir sand, and
onein amoist young western hemlock stand with numerous large old logs, at
the edge of ariparian zone above a creek, among Oregon grape under avine
maple. Three more were found within the edge of a mature, second growth
western hemlock/sword fern stand with a heavy bigleaf maple component but in
areas where conifer cover was dominant.

Macnab (1958) found the speciesin undisturbed 250-year-old Douglas-fir
forest at 425-460 meters (1400-1500 feet) elevation on the north side of a
mountain; and Roth and Presdey (1983) found them at 370 meters (1215 fest)
elevation in arockdide on the north sde of the Trinity River; and Webb (1959)
found this speciesin mature conifer forest on the east bank of the Long Tom
River at about 183 meters (600 feet) elevation.

Pilsbry (1948) cited H. W. Harry's report from "mushroom growth at the edge
of amountain meadow within afew feet of astream ... ." Branson and
Branson (1984) may have found it at one Ste in Oregon, "571 m eevation
(1873 feet); soil, margind oak forest.”

Abundance
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While the species range is large, known sites from within that range are widely
scattered. There were only 5 records in early versons of the Known Site
Database. However, since the Northwest Forest Plan was implemented, many
new sites have been added, and the known range has been extended to include
afew gtesin the eastern Cascades of Washington.

P. dubium has now been found a additiond sitesin southern Oregon.
However, because the known sites are so widdly scattered, and there are
relatively few specimens from each site, the abundance and security of this
speciesis difficult to assess at thistime. The current ISM S Database contains
332 observations from 298 locations in Oregon. However, these data show a
spotty distribution, 252 of these reports being from two adminidtrative units, the
Eugene BLM and the Willamette National Forest. It gppears that there may be
areas in which this gpeciesis quite common, but its populations may be widely
scattered throughout most of itsrange. Future surveys will provide additiond
data needed to assess the species overal status.

Higtoric occurrencesin the following discussion indicate a generd scarcity of
this species acrossitsrange. Branson (1977 and 1980) did not find P. dubium
in Washington. Branson and Branson (1984) reported only one from their
surveysin Oregon. Frest and Johannes (1993) reported that it had not been
collected recently in Washington or Oregon, but had been collected in
Cdiforniaby Roth and Presdey (1983). Burke (persona observations) has
observed it from three drainages in the eastern Cascades of \Washington and
from seven stesin the Cispus River Watershed in the western Washington
Cascades. Although found at five Sites during the Lower Cispus Watershed
Anaysis surveysin 1995, this species was poorly represented in the fauna of
the areas surveyed, compared to other gastropods (Burke, 1996).

[I.  CURRENT SPECIESS TUATION

A.

Why SpeciesisListed Under Survey and Manage Standard and Guideline

"The FEMAT rating reflects sgnificant uncertainty about the specific digribution of the
species, rarity of the species, and resulting uncertainty about how it will be affected by
Alternative 9. Over time the species could be restricted to refugiawithin LSRsif a
large portion of stes outside LSRs are disturbed” (USDA Forest Service, and USDI
Bureau of Land Management (1974: J2-352).

Prophysaon dubium is on the Oregon Natural Heritage Program list 2, Washington

State Monitoring List, BLM Assessment species for Oregon, and BLM Tracking
species for Washington.
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Major Habitat and Viability Consderations

Prophysaon dubium is most often found in late-successiona stands of moist conifer
forest plant associations with a hardwood component. Some second growth stands
that were not burned and had alibera amount of large woody debris and other late-
successiond attributes, appear to aso support this species. In drier aress, riparian
habitats appear to provide conditions suitable to support this dug, and it may aso be
found in rockdides where conditions are suitable.

The scattered digtribution of this dug, throughout the relatively broad range in which it
occurs, indicates that it requires a set of conditions not found in al stands that appear
auitable. The proper baance of overstory and understory to maintain proper site
temperature, humidity, foods, and other specific requirementsis not normally
consdered in environmental assessments.

For species of patchy distribution, concerns for viability increase as habitat areas
decrease in number and size toward a critical threshold. Probability of catastrophic loss
of locd or limited habitats increases, qudity of remaining habitats may decrease
(especidly if management is directed toward maintaining minimum quaity or quantities),
potentid for deleterious effects of inbreeding increases, and chance of population loss
from predation, pathogens, or other causes increases as population size decreases.

|solated areas of habitat need to be of sufficient quantity and qudity to provide dl of the
needs for viable populations of the species of concern as well as the other organisms
that inhabit the same biotic community so that excessive competition does not reduce
the habitat capability. Populations need to be able to withstand predation, parasitism,
disease, and other naturd interactions. Cover in the environment should be sufficient to
protect the animals from extreme fluctuations in temperature and humidity, and to
provide suitable and safe places for incubating eggs, aedtivation, and hibernation, as
well asfor regular diurnd or nocturna activities.

Loss of suitable conditions for mycorhiza funga populations in managed forestsisa
concern for the continued viability of this species. It is known that severe burning and
exposure to hot, dry conditions results in the loss of these critical dements of forest
ecosystemns. Forest practices that result in the loss of the fungal community, reduced
plant diversity, and less than suitable conditions for dug species, which aid in funga
dispersd, will ultimately result in less productive and unhedthy forests.

Threatsto the Species

Further loss of habitat to support the species acr oss the landscape - Much of the
formerly known range of P. dubium has been developed for urbanization or agriculture.
Currently, habitat disturbances and modification, such astimber harvest, fire, and
development appear to be the greatest threats to this pecies. Under timber
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management, dash disposal and Site preparation by burning or ground scarification have
direct impacts on the animas. Stand modification would have indirect impacts, dtering
temperature and humidity on and within the forest floor. Both the direct and indirect
impacts would affect populations and species viahility within aress of habitat.

Reduction in quality of existing habitat - Quality habitat isimportant to these dugs
for maintaining a balanced biotic community to support them, and for escaping
predators. It isfound closely associated with hardwood treesin conifer forest stands;
thus there may be a need for hardwood leef litter, mycorhiza or other associated fungi
or microbes. The overdl lack of detail on their ecology points out the importance of a
diversity of vegetation needed within their habitats to provide a variety of fungi and
other potentidly required but as yet unknown e ements.

Predation - Concern about predators increases as habitat quality decreases. Up to
three species of Haplotrema and Ancotrema (predatory snails that feed on snails,
dugs and other invertebrates) occur in the same habitats in greater numbers than dl
Prophysaons. Ground beetles (Scaphinotus sp.), specifically adapted for preying on
snails, are common in northwest forests (White 1983; Kozloff 1976), and other insects
aswdl asreptiles, anphibians, birds, and mammas aso prey on them. Hiding and
escape cover is provided by forest floor litter, including fine and large woody debris. In
good habitat predators are rarely athreat to a population.

Competition from exotic mollusks - Exotic dugs are increasing within the range of P.
dubium. To what extent these introduced species might compete with the netive
gastropods or buffer them from predation has not been demonstrated, but experience
from other lands is not encouraging. Exotic species should be of concern because of
the rgpidity with which their populationsincrease. The mollusk faunain most urban and
suburban areas is now amost exclusvely exatic species, and they are spreading into the
forests.

High intensity fire - High intengty fireis particularly damaging to gastropod
populations, asit destroys both the animals and their habitats.

| nadver tent losses because of other management activity - For example, harvest
of specia forest products can be athreet in limited habitat areas. Raking the forest
floor for mushrooms, or remova of logs for firewood could be particularly damaging.

Digtribution Rdativeto Land Allocations

Acrossits range, the species doesnot have a strong riparian association. Thereisa
stronger riparian relationship on the east dope of the Cascades Range in Washington
and in other forests with dry plant associations. There are over 300 Stesin the ISMS
database, mogt of which are newly discovered. Many of the new sitesin Oregon are
on the Eugene BLM Didtrict and in the Willamette Nationd Forest. These new Stes
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are presumed to be mostly in matrix and Adaptive Management Aress, sincethisis
where most surveys have been conducted.
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Thefollowing sections, |11 through VI, apply to both Prophysaon coeruleum
and Prophysaon dubium.

1. MANAGEMENT GOALSAND OBJECTIVES for both Prophysaon
coeruleum and Prophysaon dubium.

A.

Management Goalsfor the Taxon
Management gods for these species are to assst in maintaining the species viahility.
Specific Objectives

1. Maintain and/or restore environmental components to provide for sufficient quantity
and qudlity of habitat which should sustain populationsin their existing distribution
across the natura range of the species. Habitat componentsinclude: stands of mixed
conifer and hardwood trees, bigleaf maple and sword ferns where available;
uncompacted moigt, cool, soils, relaively deep litter and duff; fungi; and large and small
woody debris (both conifer and hardwood).

These species are reatively abundant in some parts of their ranges while being quite
rare in other parts. The following two objectives address the difference in dengity of
Stes across the landscape.

2. Manage isolated populations by maintaining or improving existing habitat conditions.
When aspeciesis not found to be localy common, the specific objective for
management is to maintain or improve microsite characteristics a each known ste by
maintaining an arealarge enough to moderate fluctuations in humidity and temperature,
and to sugtain other environmenta characteristics. When habitat isin rdatively good
condition, decisons to restore or enhance it should not be made prematurely.
Regtoration of suitable habitat is gppropriateif it is deteriorating through natura
processes, or has been degraded by human activities.

3. Where the speciesislocaly common, maintain persstence of populationsand a
relatively high leve of suitable habitat conditions and fegtures that will dlow for the
continued occupation of the area by the species. In these Situations, management
activities within their habitats may be done with little long-term impact on the species if
certain precautions are observed. Habitat manipulation may be used to improve habitat
conditions and/or maintain loca populations of the species while alowing other
management to occur. Restoration of suitable habitat is appropriate if it is deteriorating
through natura processes, or has been degraded by human activities. Data gathered
from surveys over the past two to three years indicate that the habitat requirements of
Species with extengve ranges may vary in different ecoregions. Therefore, management
prescriptions may aso vary by Site, area or ecoregion.
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V.

HABITAT MANAGEMENT

A.

L essonsfrom History

If we have learned anything from higtory, it should be that management with asingle or
primary objective creates more problems than it resolves. Therefore, when managing
habitat for a survey and manage species, other species, other resource objectives, and
the ecosyster as awhoale, including natura succession, potentid naturd disturbances
within the site, and influences from adjacent lands, should al be consdered.

Prior to the NFP there were few records for most of these species. Many of the older
records provide little if any information on habitat or the microsite in which the
specimens were found.

Once extirpated from a site, populations of most gastropods are dow to recover. Fire
isanaturd disturbance factor which has occurred over many centuries. Even asa
natural process, its effects can be harmful to existing populations. The effects of fire
depends on saverd variables, including intengity, season and rlationship to the life
cycle of the species.  Fire, especidly intense fire events, can be very destructive to
snails and dugs. Fire can kill the mollusks (if they are unprotected), and it can destroy
logs and other woody debris that hold moisture and create microsites necessary for
aurviva of these animas (Applegarth 1995; Burke, persond observations). Sites that
appear to be suitable habitat for many gastropods, but which have been burned in the
past, support few if any species or individuas even after 50 years and longer. Some of
the more abundant, larger species begin repopulating these sites from adjacent sands
after suitable habitat for them is restored, which may take many years. Thefirst gpecies
to regppear in western Washington stands are usudly the Haplotrema and Vepericola
(Burke, persond observations). These species are the most abundant of the large snails
in avariety of forest habitats. The time required for the abundance and diversity of the
molluscan faunato be restored to these Stes isindicated by the much greater numbers
of species and individuas found in old growth than in sands in which signs of fire (and
other management in some cases) are il evident but not necessarily obvious. In these
burned stands, we have an ecosystem that is lacking the components and functions
provided by the mollusk fauna.

An intense burn leaves the biotic community under moist conifer sands with only a
amadll fraction of its mollusk faunafor many years (possibly a century or more). In
contrast to severely burned areas, stands in which numerous large logs were | eft, and
which were not severdly charred during the fire, have been found to retain a portion of
their mollusk fauna after an undetermined number of years but within atime that
evidence of the burn was Hill apparent at the Site. Remaining logs at these types of sites
are estimated to be greater than 1000 linear feet per acre, and greater than 20 inches
average diameter (both dimensions estimated). Whether these gastropods remained
through the burn, protected by the abundant logs, or they were able to more rapidly
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disperse back into the stand because of the cover provided by the logs, has not been
determined. What is apparent is that an abundance of large logs is important to many
forest snailsand dugs. Zero to two or rarely three species may be expected in burned
stands without abundant logs remaining; five to seven species may be expected to be
found in stlands smilarly trested but with the logs remaining; and in unburned stands 13
to 20 or more species may be found (Burke, unpublished report).

| dentification of Habitat Areasfor Management

In the first few years of implementing the Northwest Forest Plan, some Survey and
Manage species were found to be more abundant in some areas than was envisioned
when the Survey and Manage approach was being developed. Thishasled to
guestions about whether it is necessary to protect each and every site where the species
has been found. If the distribution of a speciesis widespread, and discovery Stes are
locdly common, it is possible to manage multiple sites within a given area collectively as
aloca population.

Individua mollusks are mohile and may move from the location where they were
discovered. Additiond individuals may aso be present in nearby areas and remain
undetected and unprotected by single Site management. Thus management of the entire
area occupied by the population would be more effective for population surviva than
management of smdler areas around individua stes. While this gpproach may cause
possible loss of someindividuds, dl individuals may not be critica to the persstence of
that population. Managing larger areas of occupied habitat rather than small areas
around individua stes may result in asmaler but persstent population in the local area
without risk to the regiond species ditribution.

Since our knowledge of habitat requirements and distribution for these species has
increased, we can move from smply protecting Ste conditions as they are to using
management prescriptions that dlow habitat manipulation while maintaining persastence
of the loca population. These prescriptions could be applied to arange of different
Szes of management aress, from small idands of habitat around individud discovery
Stesto multiple Site polygons or designated management areas incorporating entire
project areas.

Certain criteria need to be considered in order to take the more flexible approach of
managing for populations rather than individud Stes.

1. The species should be wdll didtributed in al or asgnificant portion of its
range,

2. There should be adequate information about its habitat associations to alow
biologists to prescribe management to maintain, conserve or improve its habitat,
and
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3. The species should be localy common within and adjacent to the project
area.

Both Prophysaon coeruleum and Prophysaon dubium are well-distributed in dl or a
sgnificant portion of their ranges. Prophysaon coeruleum is widespread, but common
only in southwestern Oregon. It isless common and more spottily distributed north of
Corvallis, Oregon. In Washington it israre, and in northern Cdiforniait israre,
Prophysaon dubium is aso widespread throughout most of its range, but is not known
to be particularly abundant in any specific geographic province.

Thereis adequate information about the habitat associations of both Prophysaon

coer uleum and Prophysaon dubium to conclude that management measures can be
prescribed to maintain, conserve or improve their habitats. Although there are
geographic differencesin habitat that are not well understood, there is an abundance of
observations to define habitat associations, and there are numerous Situations that
evidence how these species should respond to management measures.

Since conditions for digtribution and habitat have been met, the only remaining criterion
to meet in order to manage for populations rather than individua sStes is whether or not
the speciesis conddered “locdly common” in the Survey Area. The determination of
“localy common” should be based on the results of protocol survey viststo individua
project areas, any surveys beyond protocol requirements, incidenta discovery of Stes,
and on higoric data. A species may be consdered as “localy common” if it meetsdl
the following criteria

1. Thereisaminimum of at least two Stesin the survey or project area. The
survey areamay be increased beyond the project areato meet this criterion.
Thiswould be especidly appropriate for smdl projects. The intent of this
criterion is to establish a minimum number of Stesin alocd area

2. There should be aratio of at least one Site per 10 acres or 4 hectares
averaged for the Survey or project area. (In cases where Stes are common in a
portion of the Survey or project area, but not present in another portion of the
area being consdered, then these areas can be subdivided and managed
differently. The minimum size after a subdivision of a Survey Area should be 20
acres or 8 hectares) The intent of this criterion isto display evidence that the
Species occupies severa Siteswithin the area being consdered.

3. The speciesis known to occur in adjacent or nearby forest ands. Known
Sites occurring within adjacent Riparian Reserves or outside of project
boundaries, but within contiguous or nearby forest habitat, can be considered as
documentation of occupancy in adjacent ands. The intent of this criterion isto
display evidence that there are opportunities for repopulation of the Habitat
Area
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4. The speciesis known to occur in adjacent or nearby watersheds. For
purposes of this evauation, known sites should be documented within &t least
one adjacent or nearby 6™ field watershed. (Sixth fidd watersheds are
expected to be approximately 20,000 acres or 8,100 hectaresin size) The
intent of this criterion is to display evidence that the speciesis distributed across
a broader landscape.

These criteriashould al be addressed when determining if the speciesislocaly
common. Locd biologists should document their consideration of these criteria and the
intent of the criteriawhen determining if the speciesislocaly common. These criteria
are not intended to be absolute and inflexible. Other factors, such asthe type of activity
being proposed and the location of this area relative to other known sites can aso be
congdered. It isvery important to document the rationale used for developing Site

specific management proposals.

In reading this section, it isimportant to keep in mind the distinction between Stes,
occupied habitats, and Habitat Areas. The detailed discussion describing different
Srategies for managing known sites should be considered in conjunction with these
definitions.

. Site -- The"dte" is defined as that point at which the species was found, or a
smdl area where two or more specimens were found within 10 meters (33 feet)
of each other. A point location can be the marked feature in a Sample Area (or
plot) where one or more examples were found, or the isolated Site of a point
search, or the center of a group of sightings within 10 meters (33 feet) of each
other (and defined by UTM coordinates that are at least 10 meters from the

next ste).

. Occupied Habitat -- For this discussion, the "occupied habitat” is an area of
closely smilar habitat surrounding the Sites, which is known or presumed to be
occupied by the species.

. Habitat Area-- The "Habitat Ared’ is the areato be managed for the species

in the immediate vicinity of known dtes. It isthat areaaround known Sites
including the habitat features that contribute to the environmental conditions
important to the species at the known site.

There are three types of Habitat Areas and management strategies that can be used to
manage for these species.

1. Habitat Areasfor Sngle Stelocations. Management isto maintain, benefit
and enhance the species a the Single site.

2. Habitat Areasthat are polygons of severd stelocations. These polygons
are subsets of a potentia project area. Management should achieve continued
occupation by the species within the Habitat Area by maintaining ardétively
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high levd of suitable habitat conditions and festures and limiting disturbance.
For purposes of managing localy common known sites, the Habitat Areaiisthe
gte.

3. Habitat Areas covering a disturbance area, the entire project or larger area.
The objective of this drategy isto maintain favorable habitat conditions within
the Habitat Areato maintain occupeation by the species while alowing some
management to occur. For purposes of managing localy common known Sites,
the Habitat Areaisthe Ste.

These three types of Habitat Areas and management drategies are illugtrated in the
Appendix.

All known gtes should be within a Habitat Area. In Strategy 1, known sites will be
managed individualy within Habitat Aress. In Strategies 2 and 3, known sites will be
managed collectively as a population within Habitat Arees.

In areas where these pecies are locally common, loca managers have the option of
using Strategies 1, 2, or 3. There can be a combination of Habitat Areatypeswithin a
single project.

Management activities which manipulate the habitat are dlowed in Strategy 1 only to
benefit the species. Strategies 2 and 3 dlow habitat manipulation for a broader range of
benefits. Strategies 2 and 3 are intended to provide additiond flexibility while
successfully maintaining and/or improving some habitat for populations and providing for
continued occupation of the area by the species.
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The following chart summarizes afew of the distinguishing characterigtics of the three
Habitat Areas and Management Strategies. A more complete description and
explanation of recommended management in these Habitat Areasisin the following

section.

COMPARISON OF THREE HABITAT AREASAND
MANAGEMENT STRATEGIES

Attribute Strategy 1 Strategy 2 Strategy 3
Loca population Not localy common Locdly common Locdly common
Didribution of Stes Isolated, Sngle sites Clugers of multiple Sites scattered across

gtes alandscape
Didribution of suitable | Isolated areas Irregular, mosaic Rdatively uniform
habitat digtribution
Description of Habitat | Areaaround known Polygon around cluster | Entire survey area or

Area ste. Portion of typica | of severa known Stes | project area or
project area. & habitat features. disturbed area.
Portion of typicd Becomes the known
project area. dte.
Becomes the known
gte.
Recommended Gengdly no Limited disturbance. Limited disturbance.
Management within disturbance. Some thinning and Greater thinning than
Habitat Area Disturbance only to other activities alowed under strategy
benefit species. alowed. Favorable 2. Selected favorable
Maintain favorable habitat conditions & habitat conditions and
microsite conditions features at most features a some
and best features at individud Stes individud Stes
Ste. maintained. maintained.
Fire management in Protect from fire. Protect from firein low | Protect from firein low
Habitat Aress. fire frequency aress. fire frequency aress.

Avoid broadcast
burning. Coal, patchy
under burns alowed.

Avoid broadcast
burning. Cool, patchy
under burns alowed.
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Management Within Habitat Areas

Management consderations will normaly indude maintaining the favorable dally and
Seasond temperature and moisture regimes of the microsites in which these gastropods
occur (i.e., ground level microclimates and cover components). Thisrequiresthat a
aufficient amount of overstory crown cover and understory vegetation be retained to
shade the ground, provide humidity through evapotranspiration, and impede air
movement that would tend to displace the cool moist air. It aso requires maintenance of
large and small woody debris, and alayer of litter and duff on the forest floor. These
components provide cool moist places in which the animas spend the days, hide from
predators, deposit their eggs, and find food.

Sincethereisagtrong likelihood that both Prophysaon coeruleum and P. dubium will
occur within the same Habitat Areas, and other survey and manage species as wdll, an
ecosystem management approach in which amix of dl habitat eements are maintained
would be the most reasonable. For example, too much emphasis should not be placed
on hardwoods when Prophysaon coeruleum is more closealy associated with conifers,
and too much emphasis on conifers would overlook the needs of P. dubium that might
occur in the same Habitat Areas. In Habitat Areas co-inhabited by these two, and
possibly other species of concern (e.g., Cryptomastix devia, Hemphillia glandul osa,
or Megomphix hemphilli), management should be for amix of environmentd
components required by al of the species of concern.

Where possible, integrate protection with other allocations, especialy riparian reserves.
When found within Riparian Reserves, consder increasing the width of occupied
riparian reserves as potentid management for habitat requirements for these mollusk

Species.

Attempt to maintain habitat contiguity by extending boundaries of Habitat Areasto meet
other reserve areas such as Riparian Reserves, other Habitat Areas etc., to minimize
fragmentation of populations.

Since these species spend different portions of the year at different locations on or within
the forest floor, it is appropriate to consder how impacts would be different based on
the time of year the activity occurs. Consider whether they are active on the surface or
in litter, are dormant in large woody debris or in the ground estivating.

Three management strategies are available for Prophysaon coeruleum and P. dubium.

Strategy 1 isthe option where the speciesis not locally common. Thisis the cautious
approach whereindividua known stes are managed within designated Habitat Aress.
No or very minima disturbance is generally expected within the Habitat Area.
Management within a Habitat Area should be to maintain, benefit and/or enhance the

Species.

Prophysaon coerul eum and Prophysaon dubi um - Page 28



The sze and quality of each Habitat Area should be sufficient to maintain favorable
environmental conditions at the Ste location, conserve (or restore) the identified
associated habitat features and important ancillary features, and provide conditions that
alow this speciesto survive a thisste.  The size and shape of the Habitat Area
depends on site specific conditions. While the Northwest Forest Plan identifies
management for the species on the order of tens of acres (USDA, Forest Service, and
USDI, Bureau of Land Management, 1974: J2-353), it is recognized that smaller
Habitat Areas can be used. Site features (such as dope position, aspect, cover,
moisture, topographic bresks, vegetation types, ecotones, habitat e ements) and
management operations (such as ownership boundaries, roads and logging
requirements) can both be incorporated into the determination of the size and shape of
the unit needed. Of centra concern is protecting the Site from mechanical damage and
conserving favorable temperature and humidity regimes at the site. Dryer, more open
stands, southerly or westerly aspects, upper dopes, etc., generdly indicate the need for
larger Habitat Areas. Congderation should aso be given to daily and annua movement
cycesof theanimds. Severd research articles provide information about maintaining
site conditions and reducing edge effects (Chen, 1993 and others). These arelisted in
the Reference Section.

Within Strategy 1, management of Habitat Areas should;

. Minimize disturbance of the forest floor litter, duff, and woody debris.

. Maintain existing canopy closure of trees within alarge enough areato moderate
fluctuations of temperature and humidity on the Ste.

. Maintain a component of hardwood trees and shrubs, including bigleaf maple
trees (oldest preferred) and other hardwoods, to provide a constant supply of
logs, leaves, and leaf mold. Site specific conditions will normally determine the
optimum mix of tree species, but it appears that mixed stands of conifer and
hardwoods provide the best habitat. In the interest of ecosystem management a
diversty of tree species should be maintained on the Site, but emphasis should
be placed on the species that the mollusk speciesis observed to be using in the
local area. The desired mix of hardwoods and conifers should be guided by
mixes found at the Stes supporting the mgjor populations of the mollusk species
for which management is being emphasized.

. Maintain or enhance the naturdly occurring diversity of plant species in Habitat
Aress. Thiswill increase the range of hogts for avariety of species of fungi and
meake other food subgtrates available throughout the season. It will dso provide
assurance that specific plant species, if found to be critica in thelife cycle of
these mollusk species, are not inadvertently lost. Maintaining amix, such as
occurs in natura late-successionad stands, would provide a more diverse and
complete set of conditions for multiple species and amore fully functioning
ecosystem.

. Maintain important cover and microhabitats by preserving dead and downed
woody debris (especialy Class 2 - 4). It isrecommended that large and smal
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woody debris be maintained in its natura abundance in stands where these dugs
occur. Faling treesto provide logsin stands where insufficient numbers occur
may be done, but is not recommended unless the resulting canopy cover will
provide sufficient shade to maintain cool, moist conditions.

. Avoid prescribed burning within these Habitat Areas, and protect them from
wildfire by fuels management in adjacent areas and other means.

. Asfeasible, protect Habitat Areas from exotic snails and dugs, and control
exotic gpecies where they occur.
. Protect occupied rockdides and talus areas from road congtruction, quarrying,

and other mgjor Site disturbing activities that may cause temperature and/or
humidity changes within the interspaces or ingtability within the dope.

Outside of the Habitat Areas, management would be done to Forest Plan management
objectives and guiddines.

Strategy 2 is suggested where the speciesis localy common and the multiple known
stes occur in locdly dustered areas within aproject area, or there is an identifigble
concentration of favorable habitat festures and conditions that occurs together with
those dtes. These multiple sites are managed as a collective population. The Habitat
Area encompasses the population, but it isless than the entire project or survey area
All known stes should be within a Habitat Area. For purposes of managing known sites
in Strategy 2, the Habitat Areaisthe Ste. Management should achieve continued
occupation by the species within the Habitat Area by maintaining arelatively high level
of suitable habitat conditions and festures,

The advantage of the Strategy 2 gpproach isthat while it achieves the basic objective of
managing for the benefit of the species, it dso dlows some harvest and other activities
within the Habitat Area (including tree remova, yarding corridors and skid roads), and
gives more flexibility for management of other species within the area. This approach
involves someleve of risk and implies that the manager knows what habitat features are
important to the species in question. With this gpproach, the management prescription
used is sufficient to maintain some connectivity within the polygon and between hot
spots, while alowing some degradation of conditionsto occur. It is expected that some
microsite conditions of the Habitat Area may be affected. However, by following these
guiddines, the mollusk population will continue to occupy the Habitat Area after
management activities occur.

Use of this strategy would normally begin with identifying and selecting concentrations of
known sites or habitat features, such as old bigleaf maples and down logs. These areas
would generdly be designated as “hot spots’. A polygon drawn around selected hot
spots, additional sites and habitat features would be the Habitat Area. Hot spots
normally include known sites and desired habitat features. Hot spots do not have to
include known sites. Not al sites need to be included within a hot spot. (See
illugrationsin Appendix.) There can be one or saverd multi-ste Habitat Areaswithin a
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survey area, and there may dso be one or more single-site Habitat Areas for outlying
gteswithin the same Survey Area

The Habitat Area should be large enough to generdly maintain favorable habitat
conditions at selected concentrations of habitat features at and near occupied Sites.
There should be enough distance between the sites and the Habitat Area boundary that
most of the origina shading of most of the sites would be conserved. The polygon
normally includes the areas that would have been protected if these Sites were managed
individualy plus intervening areas and possibly some adjacent areas of habitat features.

Habitat conditions within hot spots should be managed with aminimum of disturbance.
Management should emphasize habitat protection, maintenance or enhancement for the
benefit of the species. The guiddinesfor Strategy 1 (other than size of the Habitat
Area) would aso apply to hot spots. The number and distribution of these hot spots
should reflect (but not necessarily match) the exigting digtribution of habitat eements and
known stes. The Sze of each hot spot areawill depend on the type of potentia adverse
environmentd effects from adjacent areas. In other words, if the cluster or hot spot is
surrounded by relatively undisturbed habitat, the need for additiond protection is
reduced. It isrecommended that at least one hot spot be identified per 10 acres or 4
hectares in the Habitat Area. The hot pots can be rdlatively smdl (1 - 2 acresin Sze)
and should make up 10-20% (or more) of the total Habitat Area.

Outside of these hot spots, but il within the Habitat Area, management may be
alowed for other purposes. However, while these activities may occur, management of
the Habitat Area should maintain ardatively high leve of suitable habitat conditions that
will alow for continued occupation by the species. While activities may occur, there
should be a focus on moderating the fluctuations in temperature and humidity. Examples
of some of these types of activitiesinclude skid tralls, yarding corridors and fdling and
removal of trees. Management could aso be intended to improve the habitat for the
species (e.g., thin to promote propagation or growth of hardwoods for P. dubium, or to
enhance conifer growth in young thickets; fal an occasond tree to improve ditribution
of large woody debris).

Many activities and conditions affect the suitability of stesfor these species. However,
one of the mgor influencing factorsis shade. Shade helps to moderate fluctuationsin
temperature and humidity. Management activitiesin the Habitat Area should result in
crown cover sufficient to provide shade over most of the Habitat Area at the completion
of the project. The emphasisisto maintain some connectivity within the polygon and
between hot spots. Thisleved of average shading is most important during the hottest and
driest time of the year. On the average, the stand should maintain favorable temperature
and humidity regimes by retaining more shaded areas than open aress. Thislevd of
average shading could be achieved by combining open areas with denser areas. Both
species have shown a greater tolerance for less shade in the southern portion of their
ranges. Thereisagrester need to maintain shade in the northern portion of their ranges.
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Previous data on stand conditions where these species have been found show that
suitable conditions may be achieved with canopy closure from 50% to 70%, depending
on the province. The lower ranges of expected suitable canopy closure for different
provinces are shown below;

Klamath/Siskiyou provinces  50%
All Oregon provinces other than Klamath/Siskiyou 60%
All Washington provinces 70%

These leve s recognize and alow +/- 10% fluctuations for Ste specific conditions.

Mature trees provide shade and aso radiate heat at a higher level above the ground.

For this reason, the level of canopy closure should come from the larger or more mature
treesavallablein the sand. Loca specidists have the option of identifying and using
other means of measuring stand conditions which will result in the targeted levels of
shade. Their rationde for how other measurement systems are used should be
documented.

Asagened rule, the effects of habitat disturbance from broadcast burning for site
preparation or dash disposa should be avoided within Habitat Areass. Generdly, keep
fire out of Habitat Areasin regions with alonger fire return interva (greater than 50
years). Areas with rdatively short fire return intervas (Iess than 50 years) have a greater
need for and opportunity to use prescribed burns to manage firerisk in and around
Habitat Areas. Because fire isamore frequent active component of these ecosystems, it
is gppropriate to use it as a management tool as long as adverse impacts to these
species and ther habitats are minimized.

Prescribed burning within Habitat Aressis discouraged (including broadcast burning,
burning naturally created dash piles and dash piles caused by management activities).
However, it may be acceptable if ground disturbanceis limited to ardatively small
portion of the Habitat Areaand if the intengity of the burn can be minimized. Fire
prescriptions should target cool, patchy under burns that leave a portion of the Habitat
Area (approximately 30% minimum) unburned. The timing of the prescribed fire should
take into congderation the species life cycles and behaviors. Populations should be
protected from prescribed fires while they are active on the ground surface. While
keeping in mind the possible adverse effects of fire protection measures, use dl possble
measures to keep fire out of areas designated as ‘ hot spots' for the species.

During sSite preparation or dash disposd, efforts should be made to reduce ground
disturbance and retain large woody debris to the degree possble. Burning pilesis
generdly preferable to broadcast burning. Hand piling is much preferred to machine
piling. Piles should be covered and burned in the same season or |eft unburned to
prevent mollusks from being atracted to the piles and killed.
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Outside of the Habitat Areas, management would be done to Forest Plan management
objectives and guiddines. Prescribed burning to manage the risk of wildfireis
encouraged. Mitigations should be designed to reduce the effects of broadcast burning
and ground disturbance within the Habitat Area. For example, retaining unburned piles
and down wood and leaving scattered logs outside of the Habitat Areais suggested
whenever possble to provide additiond habitat.

Strategy 3 is suggested where one or both of these species are locdly common and if
the digtribution and numbers of Sites and habitat features suggest thet they are likely to
occur more or less throughout the survey area. This strategy defines an entire project or
urvey areaas asingle multi-ste Habitat Area. All known sites should be within the
Habitat Area. This area and these Sites are managed as a collective population. For
purposes of managing known sitesin Strategy 3, the Habitat Areaiis the site.

The objective of this drategy isto maintain primary habitat conditions within the Habitat
Areato maintain occupation by these species while alowing some management to
occur. This grategy could aso be consdered if there are multiple, smdl Survey Areas
that are close together in a continuous area of potential habitat, and there is a possibility
of managing them and the intervening land as a Sngle multi-site Habitet Area.

By following these guiddines, it is expected that mollusks will continue to occupy the
Habitat Area after management activities occur. A temporary declinein local
populations of these and other mollusk species can be expected to follow amgjor
reduction of tree canopy. But, if stand species diversity, sufficient shade and large
woody debris are maintained, then in less than 20 years the habitat should regain
suitability and occupancy. This strategy may result in short-term reduction of overal
habitat qudity, but should maintain connecting corridors within the Habitat Area
(especidly between hot spots) and adequate protection of hot spots to ensure continued
occupation by the species.

“Hot spots’ of known sites and habitat features should be identified and managed to
emphasize habitat protection, maintenance or enhancement.  To establish these hot
spots, select and ddlineste polygons around clusters of the most densdly occupied sites
and the best concentrations of suitable habitat that are large enough to maintain
environmental conditions at the selected Stes or features. The number and distribution
of these hot gpot areas should reflect (but not necessarily match) the existing distribution
of habitat eements and known sites. Hot spots normally include known sites and
desired habitat features. Hot spots do not have to include aknown site. Not al sites
need to be included within a hot spot. It is recommended that at least one hot spot be
identified per 10 acresin the Habitat Area. The hot spots can be relatively smal (1 - 2
acresin size) and should make up 10-20% (or more) of the total Habitat Area. The
selection of which areasto treat as hot spots may be guided by al expressed concerns,
including other uses, forestry operations and conservation of other specia Status species.
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Management over the remainder of the survey or project area (Habitat Area) should
retain suitable habitat components and diversity required for each species. These
components include conifer and hardwood trees, tree and shrub species used by
associated fungd species, large down woody materid (including a source for future
recruitment). These components should be shaded. Examples of some of the types of
activities which could occur within the Habitat Areasinclude skid trails, yarding
corridors, road congtruction, falling and removal of trees, and Site preparation.

Many activities and conditions affect the suitability of sitesfor these species. However,
one of the mgor influencing factorsis shade. Shade helps to moderate fluctuationsin
temperature and humidity. Management activities in the Habitat Area should result in
crown cover sufficient to shade portions of the Habitat Area a the completion of the
project. The emphadsisto maintain some level of connectivity within the Habitat Area
and between hot spots. Thislevel of average shading is most important during the hottest
and driest time of year. On the average, the stand should have & least the same amount
of shaded areas and open areas. Thisleve of average shading could be achieved by
combining openingsin the forest canopy with denser areas. Both species have shown a
greater tolerance for less shade in the southern portion of their ranges where forests are
naturadly more open. Thereis a grester need to maintain shade in the northern portion
of their ranges. Under this strategy, externd influences effect the interna habitats much
less than they would in a Situation where there is an abrupt edge where stand conditions
change. Itisthe opinion of the authors that under these conditions, an average of 40 to
50% canopy closure would be sufficient to maintain favorable habitat for the speciesin
these Habitat Areas outside of the hot spotsif other habitat components are maintained
(i. e logs, litter and duff).

These levels recognize and alow +/- 10% fluctuations for Ste specific conditions.

Mature trees provide shade and dso radiate heat at a higher level above the ground.

For this reason, the level of canopy closure should come from the larger or more mature
trees avallable in the sand. Loca specidists have the option of identifying and using
other means of measuring stand conditions which will result in the targeted leves of
shade. Their rationde for how other measurement systems are used should be
documented.

At the completion of the project, portions of the stand (generdly the *hot spots and
connecting corridors) should meet habitat requirements for these species and the entire
stand should partidly meet habitat requirements. The habitat eementsin the project
area should regain full suitability and occupancy in lessthan 20 years.

Asagened rule, the effects of habitat disturbance from broadcast burning for site
preparation or dash disposa should be avoided within Habitat Areas. (In this strategy,
the entire project is the Habitat Area) However, therole of fire in the ecosystem isaso
recognized, especidly in areas with ardatively short fire return interva (less than 50
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years). It isappropriate to use fire as a management tool as long as adverse impacts to
the species and its habitat are minimized. Prescribed burning outside of the Habitat
Areato manage the risk of wildfire is encouraged.

Prescribed burning within Habitat Areas is discouraged (including broadcast burning,
burning naturally created dash piles and dash piles caused by management activities).
However, it may be acceptable if ground disturbanceis limited to ardatively small
portion of the Habitat Areaand if the intengty of the burn can be minimized. Fire
prescriptions should target cool, patchy under burns which leave a portion of the Habitat
Area (gpproximately 30% minimum) unburned. The timing of the prescribed fire should
take into cong deration the species life cycles and behaviors. Populations should be
protected from prescribed fires while they are active on the ground surface. While
keeping in mind the possible adverse effects of fire protection measures, use dl possible
measures to keep fire out of areas designated as *hot spots for these species.

During Site preparation or dash disposd, efforts should be made to reduce ground
disturbance and retain large woody debristo the degree possible. Burning pilesis
generdly preferable to broadcast burning. Machine piling generally crestes excessive
levels of disturbance, so piles should be hand built. Piles should be covered and burned
in the same season or left unburned to prevent mollusks from being attracted to the piles
and killed. Retaining unburned piles and logs is suggested whenever possible to provide
additiond habitat.

Other Management I ssues and Consider ations

It is gpparent that, although often found in the same stands, these two species use
different habitat eements. Prophysaon coeruleum is reportedly found on a variety of
substrates in southwestern Oregon, but it may be found in conifer sands with little if any
hardwood component. In Washington, it is generaly found in late-successond conifer
gtands that normally contain hardwoods, but within these stands it may be found at Sites
that are nearly pure conifer, where P. dubium would not occur. Prophysaon dubium
Is aso found within the same kinds of forests, often in the same stands as P. coeruleum
but P. dubium is dmost aways found associated with hardwoods, either among leaf
litter or onlogs. In the Eastern Washington Cascades and Y akima Province Planning
Aresas, P. dubium is most often found in riparian habitats and, within those provinces, it
may be confined to the riparian zone during prolonged droughty periods.

At thetime that the Northwest Forest Plan was developed, these two species of
Prophysaon were known from few stes and few living maacologists had even seen
them. Much of the habitat from which they had previoudy been known, had been
developed into urban or agricultura aress, or intensively managed. Although surveys
were not required to be done until projectsimplemented in FY 1999, biologists from
severd federd land management units took the initiative to proceed, anticipating the
need to prepare for the time that the surveys would be required. Asaresult, we have
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learned more about the ranges and habitats of these species over the past three years
than the tota that was known prior to that time. As more units survey for them, we have
the potentid to fill in many of the knowledge gaps that Hill exis. Aswe gain knowledge
of these species we can better evauate the need for specia management for them and,
where it is needed, we can better plan for maintenance of the habitat and populations.

Variants of the blue grey taildroppers in southern Oregon, and perhaps northern
Cdifornia, may be separate species. Thereisarecognized difference in the habitats
occupied by the dark variant (Klamath taildropper) which generaly uses drier areas and
more open habitats. Characteristics of habitats used by the Klamath variant and typica
P. coeruleum should not be combined for analysis because that would confuse habitat
descriptions. Each of the different variants and their habitat data need to be recorded
separately in order to evauate species (or subspecies) status and clarify management
needs and recommendations when these differences are resolved. For management
purposes, until a taxonomic examination of the coeruleum complex is published, dl
variants should be trested as one species.

Exotic species are entering habitats occupied by these species.  If exotic species are
found, measures to control them should be implemented asfeasble. Measuresto
control exotic species should not be adverse to Prophysaon and other native species.

RESEARCH, INVENTORY AND MONITORING NEEDS

The objective of this section isto identify opportunities for additiond information that could
contribute to more effective species management. The content of this section has not been
prioritized or reviewed as to how important the particular items are for species management.
While the research, inventory, and monitoring information is not required, these
recommendations should be addressed by a coordinating body at the Northwest Forest Plan
level.

A. Data Gaps and I nformation Needs

What was known of the habitat and ecology of these dugs prior to the Northwest
Forest Plan (NFP) was from few, generally poorly documented observations.
Literature sources (Pilsbry 1948; Branson 1977, 1980; Branson and Branson 1984)
give generd Steinformation at best, but detailed records of specific plants or other
micro habitat eements are primarily from persona knowledge from surveys done mostly
snce the NFP (Frest, Applegarth, Weasma and Duncan, persona communications,
Burke, persona observations).

Taxonomy of the blue-gray taildroppers needs to be clarified. Thetypicad Prophysaon
coeruleumisdigtinct and easly identified. But Smilar species or varieties occur within
and immediatdly adjacent to the range of P. coeruleum. To date, dl bluish taildroppers
have been reported as P. coeruleum, when there may be 3 or more recognizable
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Separate taxa. There are dso apparent habitat differences between some of these
variants.

The different varieties are not difficult to distinguish. Feld personnel need to be trained
in the differences, as they have been for the other species, and instructed to record them
asindividud taxa, even though acommon name may be dl that isavalable. Until thisis
done, the range and habitat data on P. coeruleum in ISVIS cannot be validated.

Only afew of the land dlocations of the known stes were available at this writing.
Others need to be determined and recorded.

Additiond data could help resolve severa questions. These include;

-What is the specific range of each of these species?

-What isthe range of habitat conditions tolerated by each species? What is the range of
conditions required for populations to remain secure and viable?

-What are the species biological attributes?

. Plant associations;

. Specific plant species required/used;

. Specific foods;

. Amount of large woody debris desired;

. Optimum forest crown cover to maintain desired conditions;

. Other stand structure and components (e.g., smal woody debris, litter, duff,
water, etc.)?

. Digance moved in alifetime?

-What are the species physical attributes?

. Elevations of habitat used,

. Soil types, geology, trace e ements,
. Temperature, humidity.

Resear ch Questions

Arethe recognized varieties of P. coeruleum separate species or subspecies? Would
DNA or other genetic andysis be appropriate to resolve taxonomic questions?

What stand characteristics (canopy cover, age, large woody debris, litter and duff, etc.)
are required to support the required conditions?

How do the required stand characteristics vary under different circumstances (elevation,
dope, aspect, etc.)?

What is the response of the species to fire under various intensities and seasons?

What stand sizeis required to provide sufficient area of suitable habitat?
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How long is required for recolonization of a site by species from adjacent populations?

What are the effects of herbicides and other chemicas used in forest management on
mollusk species.

What are the land management alocations a the known Sites?
M onitoring Needs and Recommendations

Monitoring of known sites is recommended to track trends in populations (numbers, size
and dengty), reproduction, quantity and quality of habitats.

Monitoring is dso recommended to determine impacts on habitats and populations from
management activities, natura disturbances, and vegetative successon.

For both surveys and monitoring, a standardized set of parameters should appear on the
fidd forms, including standard definitions of al biologica parameters.

Where a speciesisrare, no more than 5% of its occupied habitat should be disturbed
during surveys or monitoring.

Conduct surveysin spring after the ground has thoroughly thawed, and in fal after the
first week of heavy rainfdls or frogs (if before sgnificant rains).

Record al environmental conditions where these species are found to better understand
their habitats and management needs.

Monitor natural sitesfor conditions and trends of populations.

Monitor managed Stes for implementation and effectiveness of prescriptions.
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Strategy 1 isthe option where the speciesis not localy common. Thisis the cautious approach where
individual known stes are managed within designated Habitat Aress. No or very minima disturbanceis
generaly expected within the Habitat Area. Management within a Habitat Area should be to maintain,
benefit and/or enhance the species.

Hahbitat
Area

Feabur= .
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Strategy 2 is suggested where the speciesis localy common and the multiple known sites occur in
localy clustered areas within a project area, or thereis an identifiable concentration of favorable habitat
features and conditions that occurs together with those Sites. These multiple Sites are managed as a
collective population. The Habitat Area encompasses the population, but it isless than the entire project
or survey area. All known sites should be within a Habitat Area. For purposes of managing known sites
in Strategy 2, the Habitat Areaiisthe Site. Management should achieve continued occupation by the
gpecies within the Habitat Areaby maintaining ardatively high level of suitable habitat conditions and
features.

Prospecl Ansa
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Strategy 3 is suggested where one or both of these species are localy common and if the distribution
and numbers of sites and habitat features suggest that they are likely to occur more or less throughout
the survey area. This strategy defines an entire project or survey area as a single multi-site Habitat
Area. All known sites should be within the Habitat Area. This areaand these Sites are managed as a
collective population. For purposes of managing known sitesin Strategy 3, the Habitat Areaiis the site.

The objective of this Srategy isto maintain primary habitat conditions within the Habitat Areato
maintain occupeation by these species while alowing some management to occur. This strategy could
aso be considered if there are multiple, small Survey Areasthat are close together in a continuous area
of potentiad habitat, and there is a possbility of managing them and the intervening land as asngle multi-
Ste Habitat Area.

Survey Area — [labitat Arca

o«
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