Proposal for Study at Joshua Tree National Park

I. Introduction

A. Title:
 Development of Survey Methods for Mammalian Predator/Scavengers
B. Date:
November 1, 2001

C. Investigator:
John Cruzan

Professor of Biology

Geneva College

3200 College Avenue

Beaver Falls PA 15010-3599

Phone:
724.847.6726

Email:
jcruzan@geneva.edu
PI will be assisted by 1 or 2 Geneva College students.

D. NA

E. Abstract:
Develop procedures for surveying abundance of coyotes, foxes and bobcats at Joshua Tree National Park that do not involve trapping or handling the animals.  Methods being investigated are tracking beds, automated cameras and DNA fingerprinting.

Key words:
Mammal surveys, tracking surveys, photosurveys, DNA fingerprinting.

II. Overview

A.
Statement of Issue:
The issue is how to carry out Inventory and Monitoring of nocturnal mammalian predator/scavengers with minimal manpower, minimal cost and minimal trauma to the animals.  This grows out of a project I carried out in spring ,1995, re developing I&M protocols for the vertebrates of Joshua National Park. 

B.
Literature Summary:
There is an abundance of literature on the use of tracking beds and tracking plates.  Results are sometimes ambiguous and animals may be aversive to these changes in their environment.


Automated cameras have been used to demonstrate the presence of rare species or as part of a “mark-recapture” study.  I am not aware of anyone who is using them to develop an index of abundance.


DNA fingerprinting has been used to enumerate the populations of some mammals (grizzly bears, for instance) but I know of no studies involving these particular mammals.


C.
Scope of Study:
The study is being conducted within Joshua Tree National Park.  The results might be helpful for I&M projects in almost any geographic area.

D.
Use of Results:
The intended use is to provide a protocol that could be incorporated into an Inventory and Monitoring program at Joshua Tree National Park.

III. Objective/Hypotheses

With regard to tracking beds and automated cameras, the questions explored have been:

· What are ideal distributions (spacing)?

· What is optimum duration of the study?

· What are the most productive lures (scents) for each species?

With regard to DNA fingerprinting, the laboratory procedures are well-established.  Remotely collecting samples of hair from which to extract DNA is the major impediment.

IV.
Methods

A.
Study Area:
The current study is being conducted in non-wilderness regions of Joshua Tree National Park.  Most is in close proximity to roads to make best use of limited time at the site.  Its application (not in this proposal) probably would involve surveys in wilderness areas.

B.
Procedures:
Tracking beds – soil is loosened and smoothed in an area of 0.5 to 1.0 square meter at the base of a shrub from which is hung an appropriate scent.  The following morning any tracks present are recorded.




Camera surveys – Cameras coupled to infrared motio9n sensors are oriented toward the bases of shrubs from which are hung appropriate scents.  Animals are identified from their photographs.




DNA fingerprinting – Samples of hair are to be collected from animals that visit scent stations (as above).  Devices to collect hairs are deployed in such a way that the animals will brush against them.  The analysis of DNA from follicle cells follows standard laboratory procedures, involving PCR and gel electrophoresis.  This will be done in laboratories at Geneva College.

C.
Collections:
The only materials to be collected will be a few hairs from each of the coyotes, etc. that visit the scent stations.

D.
Analysis:
Results from these approaches are being compared as to yield with regard to different species and habitats.  (For instance, tracking beds don't work on rocky hillsides.)  The amount of effort or expense versus reliability of data is another consideration.

E.
Schedule:
The project began in January, 1997, and continues with an annual visit each January.  This phase is expected to continue through January, 2004.  After that time, I hope to be able to invest significant time into Inventory and Monitoring of the Park’s vertebrates.

F.
Budget:
The expenses have involved primarily the costs of travel to the Park and housing in the area.  The cameras, etc. have been purchased by funds from Geneva College, as have miscellaneous supplies.  All the equipment for DNA fingerprinting is owned by Geneva College and laboratory supplies are purchased through a College budget.

V.
Reports, Collections, Data


A.
Publications and Reports:
Annual reports have been submitted to the Park and a final report will be as well.  Depending on the outcomes, this work may result in one or two journal publications.


B.
Collections:
No collections suitable for storage will be collected.  Photographs of DNA gels will be preserved by the PI.


C.
Data:
the data is shared with Park personnel.  No other dissemination is anticipated at this time.

VI. Literature

Over the course of this study, many articles on scent stations and DNA fingerprinting have been consulted.  There is little on photosurveys.  Many individuals working in each of these areas have also been contacted.  None of those is specifically cited in this proposal.

VII. Qualifications

The principle investigator has a Ph.D. in Zoology from the University of Colorado (1968).  Work there involved small mammals.  I have been a faculty member at Geneva College since then.  During that time, two of my major responsibilities have been laboratory/field courses in Ecology and Vertebrate Zoology.

In spring, 1995, I spent a 3-month Sabbatical at Joshua Tree National Park developing a proposal for an Inventory and Monitoring Plan for the Park’s vertebrates.  The current project was begun in January, 1997.

VIII. Special concerns

A.
Safety:

No hazardous activities.

B.
Access:
All the study sites are within a few hundred meters (usually less) of a paved road.

C.
Equipment:
Cameras are left in place for several nights. They are usually marked with flagging which is removed when the cameras are.  Hairs are being collected with brushes attached to the low branches of shrubs for a few days.  Again, these are temporarily marked with flagging.

D.
Chemicals:
The only chemicals used are the various scents.  These are primarily fish oil and commercial animal scents used by trappers.  They are usually applied to squares of toweling placed within shrubs.

E.
Ground Disturbance:
The creating of tracking beds involves loosening and smoothing surface soil in 0.5 to 1.0 square meters.

F.
Animal Welfare:
There is no handling of vertebrate animals.

G.
NPS Assistance:
No assistance is required.

H.
Wilderness Protocols:

None of this work is done in designated wilderness areas.

