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Abstract

In 1994 the Northwest Forest Plan identified several hundred relatively rare plant and animal species as “Survey and Manage”
based in part on their presumed association with late-successional/old-growth forests. Other such species were given protection
[rom grazing. However, broad-scale surveys for few of these species cxisted at that time. In 1999-2000 we evaluated the relation-
ship of nine terrestrial mollusks to U. S. Forest Service reserves in four National Forests in northern California. The nine moliusks
were well distributed among reserved and non-reserved lands and showed no agsociation with Late Successional Reserves, Con-
gressionally Reserved. Administratively Withdrawn, or Matrix land allocations. Hewever, the mollusks occurred more frequently
than expected in Riparian Reserves when all other land allocations were combined. Qur results are a step toward evaluating the

protecticn that the Northwest Forest Plan aftfords these mollusks in nerthern California.

Introduction

Survey and Manage (S&M) species are thought
to be rare, or their geographic ranges or habitat
associations were not sufficiently known at the
time of the Northwest Forest Plan (NWFP) to
determine whether reserved lands would ad-
equately protect their populations (USDA/USDI
1994). Furthermore, other species were given
protection from grazing under the NWFP; some
of these have subsequently been put on the S&M
list. Tn northern California, all or part of six Na-
tional Forests exist within the range of the north-
emn spotted owl (Strix occidentalis cawrina), which
delineates the boundaries of the NWFP. Within
four of these forests (Shasta-Trinity, Klamath, Six

! Address to whom correspondence should be addressed.
E-mail: jdunk @fs.fed.us

2 Current address: Redwood Naticnal and State Parks, P.O.
Box 7, Orick, CA 95555

*Current address: Six Rivers National Forest, 1330 Bayshore
Way. Eurcka, CA 95501

Rivers, and Mendocine), nine terrestrial mollusks
were selected for study because of their protec-
tion under the NWFP. They were selected on the
basis of three criteria: (1) the belief that they ex-
isted on more than one of the four forests; (2) the
requirement to survey them prior to timber har-
vest or other land-disturbing activities; and (3)
the implications of their discovery for local land
management planning (e.g., interference with
scheduled applications of prescribed fire or fuel
reduction activities). The subset of species selected
included: the hooded lancetooth (Ancotrema
voyanum), Oregon shoulderband (Helminthoghpta
herleini), Klamath shoulderband (H. talmadgei),
chace sideband (Monadenia chaceana), Church’s
sideband (M. churchi), Klamath sideband (M.
fidelis klamathica), yellow-based sideband (M. f.
ochromphalus), pappilose tail-dropper (Prophy-
saon dubium), and Tehama chapparal (Trilobopsis
tehamana). Little published information exists on
the habitat relationships or geographic range of
any of these species. Roth and Pressley (1986)
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mentioned the range of M. churchi along with
general habitat associations and Cameron (1986)
evaluated associations between mollusks and en-
vironmental variation in British Columbia.
Monadenia fidelis occurred in Cameron’s study
area, but not the subspecies with which we were
concerned.

The NWFP incorporated seven land allocations,
five of which we evaluated. Congressionally Re-
served Areas (CR) were lands set aside for spe-
cific purposes by Congress, such as National Parks,
Wilderness Areas, and Wild and Scenic Rivers.
The NWFP did not alter any pre-existing man-
dates on these lands. Late Successional Reserves
{LSR} were designated in the NWFP to serve as,
or become habitat for, late-successional and old-
growth related species. Administratively With-
drawn Areas (AWA) were areas identified in Na-
tional Forest plans to include visual areas, back
country, and other areas not scheduled for timber
harvest. Riparian Rescrves (RR) were designated
to protect aquatic species/habitats, and to con-
nect late-successional habitats. RR occur in ev-
ery other land allocation within a specified dis-
tance of streams (sce below), Matrix is all land
cutside of all other categories, and represents the
land in which the majority of timber harvest and
silviculture activities oceur (USDA/USDI 1994),
The two allocations we did not evaluate, Adap-
tive Management Areas { AMA) and Managed Late
Successional Reserves (MLSR), were not con-
ducive to this analysis owing to their overlying
other land allocations (AMA) or their small size
(MLSR; <1% of the land area).

The degrec to which currently reserved lands
support long-term persistence of these mollusk
species is of considerable interest. For instance,
if the majority of the mollusk species are associ-
ated with LSR, one might conclude that the ex-
isting habitat for such species occurs only in LSR
or that these reserves are adequately protecting
such species. If the species are found in LSR and
Matrix lands, however, we might conclude that
the species are broadly distributed and do not need
protections they are currently afforded, or that their
habitat needs are not provided by LSR and addi-
tional habitat protection in Matrix lands may be
warranted. For the second interpretation, it could
be that rare habitat features required by a species
are not primarily found in LSR.

Our project objectives were to 1) evaluate the
distribution of these mollusks relative to reserved
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lands: 2) estimate the geographic range of each
species; and 3) attempt to develop empirical models
to predict each species’ presence-absence through-
out the study area. Herein we present our find-
ings for the first objective.

We tested the null hypothesis that one or more
of the selected mollusks occurred proportionately
among land allocation types against the alternate
hypothesis that these mollusks were represented
disproportionately in one or more land allocations.
We were especially interested in the degree of
association of the mollusks to reserved lands rela-
tive to non-reserved lands.

Methods

The study area included the Klamath, Mendocino,
Shasta-Trinity, and Six Rivers National Forests
in northern California (Figure 1). These forests
encompass >2.2 million ha of primarily forested
habitat. Mollusk surveys were conducted at For-
est Inventory and Analysis (FLA) plots during 1999
and 2000, The FIA program is national in scope
and is designed to inventory and monitor change
in forest composition and structure (White et al.
1992, USDA 2000). FIA plots occur on a grid
with 5.4 ki between points. Each plot is ~1 ha
and contains five 0.1-ha subplots where detailed
information on live and dead vegetation is col-
lected (USDA 2000). Mollusks were surveyed at
307 FIA points randomly selected from 1055 plots
on the 5.4 km grid available on the four National
Forests.

Owing to the paucity of existing information
on the selected mollusks, we stratified our sam-
pling by allocating plots proportionate to cach
National Forest’s area so we would not randomly
under-sample any forest. Because of a keen in-
terest in the association of the selected species
with RR, we ensured that the number of points
that occurred in RR was proportionate to the area
of RR. This required the addition of four RR plots
on the Six Rivers and six RR plots on the Shasta
Trinity National Forests. Riparian Reserves were
identified using a geographic information system
that used USGS cartographic feature files from
the US Forest Service Remote Sensing Labora-
tory in Sacramento, California. Fish-bearing
streams were identified by state and federal fish-
eries biologists in 1995. Fish-bearing streams were
buffered 90 m on each side and non-fish bearing
streams were buffered 45 m on each side as re-
quired by the USDA/USDI (1994).
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Mollusks were sampled between March 1999
and September 2000 on the Klamath National
Forest, and between 10 April 2000 and 1 July 2000
on the other three National Forests. Each selected
FIA point was sampled twice, with a minimum
of 10 days between the first and second surveys.
Our survey protocol was modified from the
protocol currently used for pre-project surveys.
We collected many more micro- and macro-habitat
variables {for future development of habitat models)
than the standard protocol and we also increased
the survey effort from one person-hr/4 ha to one
person-hr/1 ha.

Surveys were conducted onty if the daytime
temperature was >5° C and soil was moist as de-
termined by touch. Surveys began with crews
walking through the plot and identifying struc-
tural features that were likely to provide mollusk
habitat (e.g., downed wood), after which two types
of focused searches were conducted. Area searches
targeted the most likely mollusk habitat by thor-
oughly inspecting all features and the area likely
to conceal them within a radius of 5 m (i.e., 80
m?) surrounding that feature. One 20-min time-
consirained area search was conducted. Point
searches were 40-min time-constrained searches,
but unlike area searches they were opportunistic
searches not constrained to a small area. Survey-
ors went from one point to another, but were lim-
ited to a maximum of 3 min at any one point be-
fore moving on to another point. We did not
estimate the abundance of each species.

Because of the difficulty of distinguishing spe-
cies in the field, a single specimen of each putative
species (live if available, shell if that was all that
was found) was collected from each plot for labo-
ratory identification. Field cellected specimens
were given to staff experienced in mollusk tden-
tification at the Klamath, Mendocino. and Six
Rivers National Forests and to one independent
contractor, called Second Level Identification statf,
If the Second Level Identification staff could not
confidently identify a specimen, the specimen was
forwarded to Dr. Barry Roth, an expert in mol-
lusk taxonomy, for identification,

We used chi-square tests to evaluate the rela-
tionships of mollusk presence to land allocation
type. If, as under the null hypothesis, no associa-
tion between land allocation and the presence of
one or more of the mollusks exists, the expected
number of detections of mollusks in each tand
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allocation category should be equal to the total
number of plots in which mollusks were found
multiplied by the proportion of sampled plots
within each land allocation category. Recall that
the response at each FIA plot is binary (0, 1}
either none {0) or one or more (1) of the selected
mollusks was found, regardless of the number of
species or the number of individuals of each spe-
cies that were observed. Chi-square tests should
not be conducted using the ¥° distribution approxi-
mation when more than 20% of the categories
contain expected frequencies <5 (Zar 1999). For
this reason, and because the detection of any one
species at 4 proposed project area calls for addi-
tional review of the management activity, we treated
our set of species as a group. However, for de-
scriptive purposes we also provide data for indi-
vidual species.

Each crew, usually composed of two people,
received similar training. Nonetheless, we were
interested in evaluating among-crew variation in
detecting one or more of the selected species. To
do so, we randomly selected 30 plots that would
be sampled by a second crew that was unaware
of the results of the initial crew. We compared
the proportion of plots in which the two different
crews arrived at the same conclusion regarding
the presence or absence of any of the nine spe-
cies. We used McNemar’s test for paired-sample
nominal scale data (Zar 1999) to compare the
results of the fwo initial visits to the same plots
by separate crews. The individual species were
not of interest in this evaluation, only whether
there was agreement in the detection (or lack of
detection) of one or more of the selected moltusk
species. Our evaluation of the among-crew sam-
pling variation revealed that different crews
achieved the same overall proportion of presence
(McNemar's ¥ test statistic = (0. [4286—with no
continuity correction), but 23% (7) of the 30 test
plots differed in the assessment of presence, thus
there appears to be no crew bias for the overall
proportion of presence.

Results

Of the 307 plots sampled, 153 were in Matrix
{49.89%), 76 in LSR (24.8%), 58 in CR (18.9%),
20 in AWA (6.5%). Forty sample plots (13.0%)
occurred within RR. One or more of the nine mol-
lusks were found at 113 of the 307 plots (36.8%)
{Figure 2). Individual species were detected at
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60 - TABLE 1. Detections of individual selected mollusk specics
50 - by land allocation status. LSR = Late Successional

ﬁ Reserves; CR = Congressionally Reserved; AWA
2 4 - Administratively Withdrawn Areas.
S a0
-E 20 Matrix LSR  CR  AWA Total
=1
z 10 FIA plots sampled 153 76 5§ 20 307
0 .
% E é E % E é 2 % Proportion of total 030 025 019 007
* g £ 2 3 & 7 2 Ancoirema Vovanam
Moliusk Species Number 10 9 3 2 24
i 2
Figure 3. Number of sampling locations at which each of the Proportion 042 038 013 008
selected mollusk specics was detected. Four letter Helminthoglypia herleini
acronyms refer to the [ollowing species: ANVO = Number 0 1 0 I 2
Ancotrema vovanun, HEHE = Helminthoglypra Proportion 000 050 000 050
herleini, HETA = H. talmadygei, MOCH = Mona-
denia chaceana, MOCH2 = M. churchii, MOFIK Helminthoglypta talmadgei
= M. fidelis klamathica, MOFIO = M.f. ochrom- Number 6 0 I 1 8
phalus, PRDU = Prophysaon dubim, and TRTE = Proportion 075 0.00 0.13 013

Trilobopsis tehamana. .
Monadenia chaceana

Nurmber 2 1 0 0 3
) . Proportien 0.67 033 000 000
from 2-35 plots (Figure 3, Table 1) and six of the

. . Monadenia churchii
nine species were detected at less than 10 plots. oracenia R

Number 26 14 11 4 35
‘We fuiled to reject the hypotheses that the pro- Proportion 048 026 020 007
portion of samples with at least one focal mol- Monadenia fidelis iamathica
lusk species detection was equal among the four Number 6 3 0 0 g
forests (% = 1.811), and thus did not further sub- Proportion 067 033 000 000

divide analyses by forest/strata. When evaluat-

. C . . . Monadenia fidelis ochromphalus
ing the association of mollusks with Matrix, LSR, X

" i, Number 5 2 ¢ 1 8
CR. and AWA land allocations, no significant Proportion 063 025 000 0.3
association was found (Table 2, Figure 3). This )
. . , ) Prophysaon dubium

analysis, however, did not consider RR as a separate Number 12 6 N 5 2
la_nd allocation because this allocation is often Proportion 052 026 013 009
viewed as an overlay over all other land alloca- o ]
tions, effectively superseding other more liberal ! ”’?‘i’ Oli '; ”rf"h“m“”“ 5 0 0 0 o

N . . . ~NU C.
land use practices that might exist. When we in- Proporion 100 000 000 0.00

cluded RR as a separate land allocation, we found

TABRLE 2. Resulis of ¥° analysis of associations between mollusks and land allocations. LSR = Late Successional Reserves; CR
= Congressionally Reserved; AWA = Administratively Withdrawn Areas; RR = Riparian Reserves.

Matrix LSR CR AWA RR ¥ P
Selected moilusks by four land allocations
Observed number 54 33 17 G
Expected number 56.3 28.0 213 7.4 2.24% 0.522
Distribution of sample locations among five land allocations
Observed number (307) 139 62 51 15 40
OGhserved proportion 0.453 0.202 0.166 0.049 0.130
Sclected mollusks by five land allocations
Observed number 46 25 12 8 22
Expected number 31.2 22.8 18.6 3.5 14.7 7.88 0.096
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TABLE 3. Results of ¥ analysis comparing mollusks cn
Riparian Reserves (RR) and Late Successional
Reserves (LSR} against other land allocations.

RR  LSR Other ¥ P
Riparian Reserves vs. Other land allocations
Obscrved number 22 Sl
Expected number  14.7 098.3 4202  0.040

Late Successional Rescrves vs. Other land allocations
Observed number 33 30
Expected number 28.0 B85S 1.198  0.274

a stronger association between presence of the
mollusks and land allocation status {Table 2). We
also compared the association of one or more of
the mollusk species with RR versus all other land
allecations as a group. Mollusks were found at
22 of the 40 RR plots (55%). Under the null hy-
pothesis of no association with RR, the expected
number of plots with mollusks in RR was 14.7,
which resulted in a significant asseciation with
RR (Table 3). We found no association between
the presence of one or more of the mollusks in
LSR versus other iand allocations (Table 3) or
when comparing reserved {i.e., LSR, CR, AWA,
and RR) versus Matrix lands. Analyses were also
conducted excluding Prophysaon dubium (detected
at 23 plots) because this slug may be a habitat
generalist and not need S&M protection (USDA/
USDTI 2001). However, excluding P. dubium did
net appreciably alter the results.

Discussion

As a group, the selected mollusks in our study
only showed an association with RR. This con-
clusion should be moderated, however, by the
knowledge that one less observation of presence
would have yielded a non-significant P-value of
0.076 (using the conventional alpha level of 0.05);
and two fewer observations would have yielded
a P-value of (.136. In addition to the purpose of
providing protection to aguatic organisms/habi-
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