
  

  
                                         

                                                                  

                                                                                      

 

  

  

  

  

Attachment 3 

Implementation of Terrestrial Mollusk Management Recommendations 
for Survey & Manage Mollusks on the Olympic National Forest 

by Joan Ziegltrum, Ph. D.,  Forest Ecologist, June 22, 2001 

  Burrington (?) jumping slugs 

EXECUTIVE SUMMARY 
This paper provides my recommendations for Olympic Forest implementation of the 
current management direction for survey and manage terrestrial mollusks (Burke et al. 
1999). The Olympic is in a unique situation of discovering 541 new sites of two survey 
and manage mollusks in the past two years (the Burrington jumping slug, Hemphillia 
burringtoni, and the keeled jumping slug, Hemphillia glandulosa). There is a total of 
1140 sites across their in the NW Forest Planning area.  Species that were thought to be 
rare are now documented as common on the Olympic National Forest in second-growth 
forests on both the east and west side of the Olympics.  We also discovered that the 
differences between the two species are not as clear as originally thought, and genetics 
work is needed. 

My recommendations are based on: extensive contacts with other National Forest and 
Bureau of Land Management biologists and ecologists; available research on 
microclimate and forest edge effect; the abundance and wide distribution of these 
mollusks on the Olympic peninsula; analysis of Hemphillia burringtoni and glandulosa 
site data throughout the Northwest Forest Plan area; available knowledge of these 
species needs for persistence; discussions with District silviculturists on the variable 
density thinning prescriptions for our second-growth, 40 â€“ 60 year old forests; and 
monitoring and documentation of these jumping slugs in a number of previously 
thinned areas on the Olympic and Siuslaw Forests. 

Within the context of the Management Recommendation document (Burke et al.  1999), 
I suggest designation of mollusk habitat areas following these general guidelines: 

Designate mollusk habitat areas approximately .33 acre in size (70 ft. radius) for the 
Pacific District and .75 acre (100 ft. radius) for the Hood Canal District.  The different 
sizes reflect differences in rainfall, forest types and growth rates between the east and 
west sides of the Olympic mountains. 



  
 

  
  

The shape of the habitat area should take into consideration the available mollusk 
microsite features and the local terrain (e.g. irregular polygons vs. circles), proximity 
and connectivity to adjacent habitat. Section 5 of the paper describes the background 
for these habitat area recommendations. 

Other mollusk site management objectives from the Management Recommendation 
document should be followed (e.g. identify and maintain potential refugia, maintain 
native plant communities, uncompacted soil and undisturbed forest floor litter).  These 
objectives are summarized in section 3 of this paper.  The purpose of these general 
guidelines is to manage for species occurrence, viability, and persistence while allowing 
for land management activities. 



 

  
 

  

  

  

  

 

  
  

 

 

  
 

 
  

 

Implementation of Terrestrial Mollusk Management 

Recommendations 


for Survey & Manage Mollusks on  the Olympic National Forest 


by Joan Ziegltrum, Ph. D.,  Forest Ecologist, June 22, 2001 

This paper provides a brief review of direction from the survey & manage record of 
decision, data from survey & manage mollusk sites on the Olympic, the existing 
Management Recommendations direction document (Burke et al.  1999), research 
studies and mollusk habitat considerations on other National Forests and my 
recommendations for the Olympic National Forest. 

1. Direction From the Survey & Manage Record of Decision 
The Record of Decision and Standards and Guidelines for Amendments to the Survey 
and Manage, Protection Buffer, and other Mitigation Measures Standards and 
Guidelines (USDA, USDI 2001) provides the following direction.  Management of all 
known sites (Category 1A) is required for the Burrington jumping slug (Hemphillia 
burringtoni), while the warty jumping slug (Hemphillia glandulosa) requires 
management of high-priority sites (Category 1C).  Since high-priority sites have not yet 
been designated for H. glandulosa, all known sites are to be managed according to the 
October 1999 Management Recommendation (MR) document. 

2. Difficulties in Identification Between the Warty and Burrington 
Jumping Slugs 
The past two years of mollusk surveys have revealed both increasing difficulty in 
distinguishing between these two mollusk species and also the knowledge that they 
occupy the same habitat (Ziegltrum and Burke 2000).  Identification of H. burringtoni 
on the Olympic and Gifford Pinchot National Forests has been based on an unpublished 
interpretation of external characteristics of the mollusks.  Genetic studies are needed to 
resolve these questions.  Until the genetic and taxonomic work is completed,  we revert 
back to the published description of the Burrington jumping slug, in which case, the 
majority of our current H. burringtoni sites would be called warty jumping slugs.  The 
MR document provides the same direction for both species, and our current direction is 
to manage all known sites for both species, so the species distinction is not critical at 
this time. 

There are 581 survey & manage jumping slug sites (H. glandulosa/burringtoni) in the 
Olympic Province (as of 4/24/01), with the majority occurring on the Olympic National 
Forest. See section 4 for additional information on mollusk site abundance and 
distribution in the Northwest Forest Plan area. 

3. Direction from the Terrestrial Mollusk Management 
Recommendations 



 
  
  

  

  

 

 

  

  

  

The intent of the terrestrial mollusk management recommendation (Burke et. al 1999) is 
â€œthat they be used by biological staff to reduce the risk to the species.  The 
application of the recommendations, along with professional biological judgment based 
on local site conditions, will provide site management of these species in the context of 
NFP goalsâ€� (1920/2600 USDA/USDI Oct. 15, 1999 transmittal memo to Forest 
Supervisors). These management recommendations were released in 1999, based on 
the knowledge of 10 historical sites of H. burringtoni and 12 sites of H. glandulosa. 
The Management Recommendation noted the lack of habitat data for these species at 
the time of publication.  Since 1999, there has been a very 

significant increase in the number of new sites documented in the Olympic, Oregon 
Coast and Washington Cascade Provinces. There is now considerable information on 
the abundance, distribution and variety of habitats and microsites these species occupy. 

Management goals are â€œto assist in maintaining the species viabilityâ€� (MR p. 21) 

Specific management objectives for H. glandulosa and H. burringtoni include: 
Protection of occupied sites from activities that would alter microsite characteristics, 

including areas large enough to moderate fluctuation in humidity, temperature, and 
other environmental characteristics. 

Identify and maintain potential refugia, such as down wood, exposed roots, litter, rocks 
and debris piles 

Maintain native plant communities around known sites 
Maintain uncompacted soil and undisturbed forest floor litter 

Identification of Habitat Areas for Management 
â€œAs of August 1998, it is considered important to protect all known occupied sites 
for these species on public lands due to their relative rarity.  The Habitat Area will be 
identified as the area around known site locations including all habitat features that 
contribute to environmental conditions important to the species at the known site. In 
most cases, this could be achieved by areas up to tens of acres.â€�  (MR, p. 23) 

The â€œtens of acresâ€� wording was added to the MR document during a final 
management review.  This wording replaced the mollusk taxa teamâ€™s 
recommendations that defined habitat areas tailored to local site conditions and the type 
of activity proposed for the project area (Burke, personal communication).  The 
reference to â€œtens of acresâ€� refers to the NW Forest Plan Record of Decision, and 
was not specific to individual survey & manage species, but rather a generalization.   

Identification of mollusk habitat areas should address the management goals and 
specific objectives and be based on local site conditions.  At the project level, we should 
consider the presence of key mollusk habitat features (down wood, moss, hardwoods, 
etc.), the nature of the proposed activity and potential to alter microsite and 
microclimatic features and the potential mollusk habitat adjacent to the project area.  



 

 

 
  
  
  

  
  

  

  
        

  
         

 

 
  

  

There may be equal or higher quality mollusk habitat adjacent to the project area that 
will be in addition to the designated habitat areas.  These items were important 
considerations for designation of habitat areas in recent conversations with: Tom Burke, 
Wildlife Biologist on the Wenatchee National Forest and Mollusk Taxa Team Leader: 
Nancy Duncan, Wildlife Biologist for the Bureau of Land Management and Mollusk 
Team Member;  Rob Huff, FS Survey & Manage Representative in the Regional Office; 
Carl Frounfelker, Wildlife Biologist on the Siuslaw National Forest; Kim Mellen, Mt. 
Hood NF Wildlife Ecologist, Alan Dyck, Wildlife Biologist on the Mt. Hood NF and 
Mitch Wainwright, Wildlife Biologist on the Mt. St. Helens District of the Gifford 
Pinchot NF (personal communications; also Dyck 2001). 

4. Recommendations 

My recommendations are based on: extensive contacts with other National Forest and 
Bureau of Land Management biologists and ecologists; research on microclimate and 
forest edge effects; the abundance and wide distribution of these mollusks on the 
Olympic Peninsula; analysis of Hemphillia burringtoni and glandulosa habitat data 
throughout the Northwest Forest Plan area; current knowledge about the natural history 
and viability of these mollusk species; discussions with our silviculturists on the 
variable density, light thinning prescriptions for our second-growth, 40 â€“ 60 year old 
forests; and monitoring and documentation of these jumping slugs in a number of 
previously thinned areas on the Olympic and Siuslaw Forests. 

Within the context of the Management Recommendation document (Burke et al.  1999), 
I suggest designation of mollusk habitat areas following these general guidelines: 

 Designate mollusk habitat areas approximately .33 acre in size (70 ft. radius) for 
the Pacific District and .75 acre (100 ft. radius) for the Hood Canal District. The 
different sizes reflect differences in rainfall, forest types and growth rates between 
the east and west sides of the Olympic mountains. 

 The shape of the habitat area should take into consideration the available mollusk 
microsite features (accumulations of coarse woody debris, hardwood trees and 
shrubs, moss covered forest floor, shaded environments, swordferns) and the local 
terrain (e.g. irregular polygons vs. circles). 

My recommendations are based on a number of considerations, as noted in the 
following section. 

A. Survey and Manage Mollusks on the Olympic National Forest 
There are 790 known sites of H. glandulosa in the survey & manage database (4/4/2001 
query of ISMS database), and 350 of H. burringtoni. Most of the Burrington jumping 
slug sites will be reconsidered as H. glandulosa until taxonomic differences can be 
resolved. Given the difficulties of distinguishing between the two species, and that 



 

 

 

 
  

 
  
  
  

 
  

they have the same management recommendations, we can consider the total of 1140 
sites across the range. The large number of new sites is a result of only two years of 
surveys in project areas and represents a major increase from the 22 known sites 
documented in the 1999 Management Recommendation document.  The majority of 
sites are on the Olympic NF and the Hebo District of the Siuslaw NF, with smaller 
numbers on the Tillamook Resource Area (Salem District BLM) and the Gifford 
Pinchot NF (GP). Mollusk habitat and microsite features are similar on the Olympic, 
Siuslaw and GP sites, although the Olympic and Siuslaw have more in common with 
their coastal climates and forest types. 

An important consideration for survey & manage jumping slugs on the Olympic Forest 
is that we are finding them locally common and well distributed in a wide range of 
habitat conditions in young, second-growth forests between 40-60 years old.  Several 
mollusk sites have been documented in young plantations (11-15 years in age) on the 
Siuslaw NF and Tillamook BLM.  In the Olympics, abundance is greatest in the 
moister areas (westside of the Olympics and the northeastern Olympics in the 
Snow/Salmon watershed), but these jumping slugs are also found in relatively dry sites 
in lesser numbers (e.g. Skokomish drainage).  Only a small proportion of the potential 
mollusk habitat has been surveyed, and we expect to continue to find large numbers of 
new sites as we continue our project-level surveys. 

Monitoring of completed commercial thinnings on the Olympic and Siuslaw Forests 
revealed the presence of these jumping slugs in both recent and older thinnings 
(Frounfelker 2000). Six thinning areas were monitored on the Olympic Forest, ranging 
between 1.5 - 12 years since completion of thinning activities.  New jumping slug sites 
were located in all but one of these areas.  The exception was the Cushman Thin, which 
is a very dry site with large amounts of salal (Gaultheria shallon) and little to no coarse 
woody debris in the monitored unit.  These preliminary findings of jumping slugs in 
previously thinned areas indicate that jumping slug habitat remains after the thinning.  
This may also indicate that: 1) jumping slugs remained on-site during the thinnings, 
and/or 2) jumping slugs in adjacent habitats recolonized these sites. 

B. Lack of Research on Forest Management Practices and Mollusk Habitat and 
Occurrence 
Research on mollusk habitat and effects of management practices is extremely limited.  
Thomas Burke studied the response of mollusks to large scale fire disturbance on the 
Wenatchee National Forest (Burke et al. 1999).  However, research is lacking on 
mollusks and forest management practices such as variable density thinning in young, 
40 - 60 year old, second-growth forests in western Washington or Oregon (or even 
mollusk studies in older forests).  Therefore, we must consider microclimate studies, 
riparian buffer research and studies of closed canopy forests and forest floor moisture, 
and assess their potential applications for designation of mollusk habitat areas in young 
forests on the Olympic Peninsula.  These habitat characteristics are indicators of the 
speciesâ€™ occurrence and persistence. 



  

 

  

 
  
  
  

  

C. Research on Microclimatic Gradients in Managed Forests 
The most relevant research was the work of Dr. Samuel S. Chan, from the USDA Forest 
Research Station in Corvallis, Oregon. Dr. Chan studied microclimate in riparian 
forests in western Oregon and drier sites in eastern Oregon and eastern Washington 
(Chan et al. 2000). He assessed temperature and humidity gradients from the stream to 
upland areas, in naturally regenerated Douglas-fir and western hemlock managed 
forests. In the unthinned forests of western Oregon, the greatest change in temperature 
and humidity occurred within the first 5 meters ( 16.4 ft.) from the stream center, and 
changes in microclimate were minimal at distances beyond 30 meters (98.4 ft.).  
Microclimate measurements in the thinned forest noted that microclimate differences 
were small to undetectable at distances beyond 30 - 40 meters (98.4 - 131 ft.) from the 
treatment edge.  He concludes that relative humidity gradients in westside sites extend 
about 30 meters (98.4 ft.).  He notes that macroclimate, local weather, often accounts 
for the majority of the observed variation in microclimate. Although Chanâ€™s 
research focused on streamside forests and the contrast between the water and thinned 
forest interface, and although our survey & manage mollusks are not riparian 
dependent, he provides a general guideline of 98.4 ft. that is within the range of my 
recommendations for Olympic mollusk habitat areas (radii of 70 - 100 ft., depending on 
east or westside conditions). 

D. Research on Microclimate Gradients in Clearcuts and adjacent Old-Growth Forests 
Dr. Jiquan Chen, Dr. Jerry Franklin and Dr. Thomas Spies studied microclimatic 
gradients from clearcut edges into adjacent old-growth Douglas-fir forests in the 
western Cascade mountains of Washington (Chen et al. 1995).  Air and soil 
temperature, relative humidity, short-wave radiation and wind speed were measured in 
recent clearcut/old-growth edges.  They concluded that edge effects extended from 30 
to 240 meters (98 â€“ 787 ft.) into the old-growth forest, with relative humidity 
gradients sometimes extending greater than 240 meters (787 ft.).  They also noted that 
the edge effects were strongest at southwest orientations and weakest at northeast 
orientations. In a study of vegetation responses to edge effects in old-growth forests, 
these researchers found 

that the depth of edge effect ranged from 16 to 137 meters (52 â€“ 449 ft.), depending 
on the variable being assessed (Chen et al. 1992).  For example, the depth of edge 
influence was 137 meters (52 ft.) for small western hemlock seedlings, and only 16 
meters (52 ft.) for taller Douglas-fir seedlings.  These two studies are not particularly 
applicable to young, second-growth forests or the milder and moister climate and 
commercial thinning plans on the Olympic Forest and therefore our habitat area sizes 
are smaller.   

E. Research on Riparian Areas and Microclimatic Gradients 
Several studies in the west slopes of the Washington Cascades examined microclimatic 
gradients across small streams to assess effectiveness of riparian buffers before and 



 

 

 

 

  

  

 
  

after adjacent clearcutting activities.  The research sites were characterized by hot, dry 
summers and mild, moist winters.  Air temperature gradients extended 31 meters from 
the clearcut edge, soil temperature gradients 47 meters and 62 meters for humidity 
(Brosofske et al. 1997). The authors conclude that a buffer width of at least 45 m (148 
ft.) on each side of the stream is necessary to maintain a natural riparian microclimate.  
In a related study modeling air temperature gradients for these streams, the authors 
conclude that even a 72 m (236 ft.) buffer (was not sufficient to maintain the stream 
environment during the middle of summer (Dong et al. 1998).  Again, this research 
focused on mature forests and clearcutting, not commercial thinning of young forests.  
The larger size buffers for the clearcut situation are not applicable to our variable 
density thinnings. 

F. Variable Density Thinning Prescriptions and Development of Understory Vegetation 
The objectives of the proposed thinnings in managed second-growth stands on the 
Olympic Forest are to accelerate forest development towards late-seral conditions, 
increasing the complexity and biodiversity of the forest, including the quantity and 
diversity of understory vegetation.  There are several studies that indicate that variable 
density thinning of closed canopy, densely stocked young forests can promote 
development of understory vegetation and a moister forest floor environment (Spies 
1991, Thysell and Carey 2000). Closed canopy stands may be dryer because trees and 
bryophytes remove water from the forest floor, and variable density thinning will 
promote a moister forest floor (Thysell and Carey 2000).  The Forest Ecosystem Study 
of accelerating forest development of Douglas-fir forests in western Washington has 
demonstrated the beneficial effects of variable density thinning in young, managed 
forests (Carey et al. 1999). It is reasonable to suggest that the planned thinnings on the 
Olympic would increase understory development and provide moister microsite 
conditions that would benefit survey & manage mollusks.   

G. Identification of Survey and Manage Jumping Slug  Habitat Areas on other National 
Forests 
The Siuslaw Forest approach for coastal Oregon warty jumping slug sites considers 
aspects of Chenâ€™s old-growth research concerning recovery of microclimate 
attributes, using a conservative microclimate recovery distance of 2 tree heights from a 
clearcut edge (Frounfelker 2001). In the case of a clearcut, the mollusk habitat area 
would be about 10 acres in size. Then a factor is added to reflect pre and post-treatment 
forest canopy conditions for proposed commercial thinning areas.  For example, a 
young conifer plantation with an average tree height of 155 feet and a light commercial 
thinning prescription would indicate the application of a 0.72 acre mollusk habitat area 
(radius of 100 ft.). The Siuslaw approach also considers making the best fit to the 
ground and incorporating microsite features such as coarse woody debris and deciduous 
trees. The results of the Siuslaw approach are similar to Chanâ€™s research in 
managed forests, e.g. relative humidity gradients in westside sites extending about 98 
feet (Chan et al. 2000). The Siuslaw forest setting and climate are similar to the 
Olympic Peninsula, and the Siuslaw also has 



  
  

  

  

 
  

 
  
  

   

  
     

  
  

     

  
    

 

  
  

large numbers of H. glandulosa sites (456 sites as of 3/20,2001).  My recommendations 
on designation of mollusk habitat areas are consistent with the Siuslawâ€™s approach. 

Mollusk habitat areas in proposed commercial thinnings on the Gifford Pinchot 
National Forest are designated with approximately a 120 ft. radius, based on the range 
of values in Chanâ€™s microclimate research (Wainwright 2001).  Along with the 
warty and Burrington jumping slugs, the GP also has considerable numbers of Malone 
jumping slug sites, which fall under the same Management Recommendation document.  
The Gifford Pinchot mollusk sites are in the western Cascades, and have a different 
climatic regime than the Olympic and Siuslaw. 

The Mt. Hood National Forest is taking a flexible approach to mollusk habitat areas, 
beginning with an elliptical area approximately 60-100 meter  radii (197 - 394 ft.) 
depending on the orientation of the edge being created (southwest vs. northeast).  Then 
the radius would be reduced 50-66% for commercial thinnings, based on the Forest 
Biologistâ€™s personal communications with Dr. Chen (Dyck 2001).  For example, 
with a 50% reduction, the mollusk habitat area would use radii of  approximately 98 - 
197 ft., depending on the orientation. The Mt. Hood approach applies to one survey and 
manage snail, Monadenia fidelis minor and the Malone jumping slug (Hemphillia 
malonei). Many of the Mt. Hood mollusk sites are in drier habitats than the Olympics, 
and differ climatically from our coastal environment. 

My recommendations on mollusk habitat areas for the Olympic Forest have a basis in 
microclimate research for managed forests, and consider the local abundance and 
distribution of our mollusk sites, along with the presence of survey & manage jumping 
slugs in previously thinned forests. This approach is similar to those of the Siuslaw and 
Gifford Pinchot National Forests. 
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