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Sawtooth Wilderness Inventory and Monitoring

Project Introduction

Introduction

The objective of the Sawtooth Wilderness Inventory and Monitoring project is to monitor wilderness conditions in order to make informed management decisions. The project will achieve this by obtaining baseline data on targeted resource elements (as described below and in the 1997 Sawtooth Wilderness directives), re-sampling these resource elements periodically, and using the obtained data to assess change over time.

Management decisions must attempt to maintain current wilderness conditions at levels that are in compliance with established standards. They must assure that changes in wilderness conditions over time do not exceed established “Limits of Acceptable Change” (LAC) parameters. These parameters are in place in the Sawtooth Wilderness plan but may need to be modified as more information is accrued. Thus, it is the even broader goal of this project to not just develop a good way to monitor wilderness conditions, but also to help define what the limits of acceptable change are.


The development of the Sawtooth Wilderness Inventory and Monitoring (SWIM) program objectives and protocols began in the summer of 1999. A similar monitoring project was implemented in the Misty Fjords National Monument, Alaska in 1998, and has been used, among others, as a model for the SWIM project with regard to geographic strategies for defining and visiting regions of the wilderness area. Copies of the Misty Fjords National Monument specialist report and the executive summary from 1998 are available at the Stanley Ranger Station, in Stanley, ID. Inventory efforts in the Sawtooth Wilderness are organized in accordance with geographic boundaries such as drainages, lakes, and the recently defined Inventory Units (IU), which are mainly defined by large-scale drainage area boundaries. SWIM fieldwork and data management are both organized by IU, drainage, and lake, respectively. 


The resource elements of focus in the SWIM project are wildlife and fisheries, campsite locations and conditions, trail conditions, riparian habitats, vegetation, and cultural/ historic resources. The inventory and monitoring of these elements is approached with the use of systematic sampling procedures and also by general field observations. Inventory sites are chosen both subjectively and randomly. Subjectively chosen sites must be varied in their level of disturbance so that a broad spectrum of levels of disturbance is represented. Although more highly disturbed areas are documented as indicators of the area in general, it is important not to overlook more pristine areas that most readily show change over time. Therefore, surveys are conducted on a variety of disturbance levels.

SWIM procedures have been adapted from similar procedures tested and published in the scientific community. Due to the broad scope of the SWIM project, literature from a variety of fields was used in the development of the SWIM protocols. All literature used in the development of SWIM protocols is referenced in this manual. Ensuring that SWIM inventory and monitoring protocols produce reliable data is important and will be an ongoing process that will lead to modifications of the project in the future. Collecting reliable data also depends highly on the efforts of the SWIM crewmembers to adhere to the protocols, thoroughly complete every survey, and strive to maintain consistency in their work. Good and meaningful documentation of site locations, logistics, and any deviations from or modifications made to protocols is essential to the entire project. It is important that at least some of the SWIM members' skills include: computer proficiency with word processing, spreadsheet, and database programs; and a background in natural sciences and experimentation.  

An early season training trip should be conducted every year to help orient both new and old members. All members should be similarly trained, as to help maintain consistency in data collection. The training trip should be organized so several resource specialists and the wilderness coordinator can attend. At this time, season objectives, protocol modifications, scheduling, and other concerns can be discussed.

This manual describes every aspect of the SWIM project in its current state of development. It includes a description of trip preparation, data and photo management procedures, and all protocols and data sheets. As more data are accrued, it will become necessary for SWIM members to work closely with wilderness management officials in drawing meaningful conclusions from them, and deciding what kind of information is important. With the SWIM project being new, this manual does not describe the specifics of how to interpret the Sawtooth Wilderness Inventory and Monitoring and Monitoring results. 

Preparing for a Trip


The decision on where to go for a trip is often made by the project leader. The goal is to eventually visit every drainage and lake in the Sawtooth Wilderness every five years. Once the inventory unit, drainage(s), and lakes have been chosen, it is time to consider the logistics involved with visiting each area. For example: How many days will it take? In what order should the lakes be visited? Which vehicle will be used? All of these things should be worked out in the office with the help of maps and other knowledgeable individuals. Backcountry rangers have visited many areas in the wilderness and can offer logistical information. It should be noted that a typical SWIM visit to a new lake should consist of 1 overall lake survey, 1 fish survey, 3 campsite surveys (CS), 1-2 dead and downed wood surveys (DD), 1-2 lakeshore vegetation (LV) or lake trail (LT) surveys, and 1-2 amphibian (AM) survey. (See Appendix D for two-letter code descriptions). For a SWIM trip to a new area, the total number of surveys done and the logistics of conducting new surveys are entirely up to SWIM members while in the field.  A difference exists, however, when revisiting a previously SWIM-surveyed area. This situation requires that all previous survey sites are revisited. For new trips, it is more important to be thorough at each lake than it is to visit many lakes in one trip. Do not sacrifice conducting a well-rounded battery of surveys at every lake just to try to get to every lake. You may even get to go back! 
The details of packing for, conducting, and maintaining a safe wilderness backpacking trip are beyond the scope of this manual, and are therefore the responsibility of the SWIM members to master. Safe, ‘leave no trace’ backcountry practices should always be employed on SWIM trips. Another essential skill is the ability to navigate off-trail with map and compass. In addition, as Forest Service employees, SWIM members must be sure to maintain appropriate relations with the public they encounter in the field. The details of preparing data sheets, maps, etc. are described below in "Data Management" on pg.4. The details of conducting, and choosing when and where to conduct, particular surveys are described in the protocols themselves. 

Sawtooth Wilderness Inventory and Monitoring

Data Management

INTRODUCTION


Maintaining the data that are collected in the field in an orderly manner is very important. The SWIM project has both hard-copy files, and a computer database for data management. Described here is the information pertinent to preparing, collecting, and storing all data collected during SWIM survey trips. Computer-specific instructions are detailed in “Computer Data Entry” pg.49.

PREPARATION FOR FIELD WORK


The SWIM program has been largely created in association with the Sawtooth Wilderness campsite inventory project done from 1992-1994. This project inventoried and assessed nearly every backcountry campsite in the wilderness area. The inventory information, maps, and photos from this project have been extremely important for the development of the SWIM project. As a result, preparation for a trip to a new area involves obtaining copies of the original campsite inventory worksheets (CIW’S), maps, and photos for that area from the1992-1994 campsite inventory project. These items are on file at the SVWC, and allow the surveyor to relocate campsites. Care must be taken to keep any photos taken into the field well labeled and organized, and to ensure their return to the proper file after being scanned to digital format. Only photocopies of CIW’s and maps should go into the field.  If preparing to go into a new IU, the old campsite inventory files contain the most useful information available. However, if one is preparing to revisit an IU, the SWIM files will have all the applicable maps, photos and inventory sheets. One may also choose to print out their area maps from ArcView as layouts (recommended). Digital photos will also need to be printed out for use in the field. In either case, obtaining photos, map blow-ups, trip reports, and copies of old CIW’s is the first step in trip preparation. 


New data sheets should be photocopied on weather resistant paper. The data sheet master copies are kept in the SWIM file. Having enough data sheets of each type is very important when going into the field. Ordinarily, for a six-day trip, at least 20-30 sheets each of CS, LK, LV, and AM data sheets per crew are needed. A few PS sheets and Photo Transfer Sheets are also needed for each crew. Fewer data sheets are needed for the other survey types, unless a need for more is anticipated. The transport and care of photos, inventory sheets, and maps is up to the survey crew. The use of folders and a clipboard or tatum for this purpose is a good option. 

DATA SHEETS

The SWIM Header

Completion of the data sheet header is important for maintaining good data records, survey repeatability, and linking data into a GIS or other database.

The following is a breakdown of the meanings of each component in the header: 

· Date: The date should be entered in yr/mo/day format with no slashes. For example, August seventh, two thousand would be 000807. 

· Begin and end times:  Enter time in military terms to avoid the need for am/pm designations. This information is helpful for anyone repeating the survey because it helps with time allocation, and can otherwise be used in data analyses. 
· Inventoried by: Enter the initials of the person or all people involved with the particular survey.
· Inventory Number: This number is very important for data management as it permanently identifies a survey site. This number is created at the beginning of every first-time survey. For subsequent surveys, the same inventory number is used. The number consists of the date, crew id number, and what number survey it is for that day. Each SWIM crew should choose a number. This number prevents overlapping inventory numbers on days when more than one crew is working.  For example: Crew 1 begins a campsite survey on 000722. It is the first survey they have done that day. The inventory number they designate would be 000722-1-01. Their next survey would be numbered 000722-1-02, regardless of survey type, and so on for the day. The first survey done by crew 2 on the same day would be numbered 000722-2-01. Wildlife observations made by rangers and others are given crew number nine (9).

· Inventory Unit: The whole wilderness has been divided into fifteen inventory units (IU), which are defined by large-scale drainage area boundaries. Usually, fieldwork is concentrated on one IU at a time, but if not, care must be taken in documentation to assure surveys are recorded as being in the correct IU. This is because the IU number is the basis for organization of the data files. The key to IU designations is on file at the Sawtooth Valley Work-center (SVWC), and the Stanley Ranger Station. 
· Map Number:  Each USGS quadrangle covering the Sawtooths has been numbered. This number is important for easy location of areas surveyed. The key to map numbers is at the SVWC, and the Stanley Ranger Station.   
· Drainage Number: Drainages in the wilderness have been numbered for easy reference. After IU number, data are further separated and filed by drainage number. The key to drainage numbers is also at the SVWC, and the Stanley Ranger Station.
· Lake Number: As with drainages, every lake in the wilderness has been given a number for easy reference. Data are often further separated and filed by lake number. The key to lake numbers is at the SVWC, and the Stanley Ranger Station.
· GPS: A GPS position is required for every survey. This is collected for eventual entry into a GIS database, and for aid in site relocation. For surveys that cover larger areas, record the position of the starting point. GPS positions are recorded in UTM coordinates, using the NA1927 CONUS datum. There is an east (first) coordinate, and a north (second) coordinate to record. Exclude the first zero in the GPS east (first) number when recording coordinates. 
*IMPORTANT: Only obtain GPS coordinates for first-time surveys, or if none were obtained the first time. When subsequent surveys are done on a particular site, record the same GPS coordinates as were on the original survey sheet. Similarly, record the new GPS position obtained for a campsite so both the old and new surveys of that site have the same GPS position. This will assure that all survey records for a site are recorded as being in the same place, and will allow all survey records for a particular site to be accessed from the GIS database easily.

· Township, Range, Section, and ¼ Section: The legal position of each survey is also required. This information is important for locating survey sites. 

· Weather: On the header, the weather component contains five options. Circle the appropriate option. This information is often important for correlation with wildlife behavior, and will serve to keep a weather record of the entire summer.

· Temperature: Use the pocket thermometer to record the ambient temperature, in the shade, for every survey. This information has importance similar to the weather component.

· Elevation: Elevation should be determined to the best of one’s ability and recorded for every survey. The GPS unit is less accurate for elevation information than a map. Therefore, good estimations made from a topographic map are preferable. Elevation is important to record because it is often a factor in the distribution of plants animals and people.
· Entered?/Survey Number: These boxes are located in the upper, left-hand corner of each data sheet. The “Entered?” box is initialed and dated once the data sheet has been entered into the computer database. The “Survey #” box refers to the number of times a survey has been done at that particular site. All first-time surveys are numbered with a “1”. When a site is resurveyed, perhaps years later, the number recorded is “2” and so on.  

The Data Sheet Icons

The data sheet for each type of survey has a unique icon in the upper right-hand corner of the sheet. The icon is generally related to the survey type. The icons were created to ease the task of sorting or finding data sheets of a particular type.

Survey Types and the Two-Letter Code

There are 14 different data sheet types. In addition to the icon, each survey type has a two-letter code to accompany it (Appendix D). The code is located in the sheet title, just after the name of the survey type. The two-letter code usually consists of the first letters of the name of the survey type, and is always written in capital letters. For example, the code for Lakeshore Vegetation surveys is LV. The two-letter codes are useful any time one wishes to refer to a survey type in a trip report, in a computer filename, in the SWIM database, or just in conversation. 


IN THE FIELD


It is important to take care when recording data in the field. Inventory sheets should be filled out as completely as possible while in the field. Most sheets contain an area for comments. Use this space to elaborate on anything of potential importance to later monitoring, especially any information that will help relocate the site. 


In the case of trail surveys and lakeshore vegetation surveys some math may be required in the completion of the sheet. This can be done in the field or in the office. In the future, all trail survey math should be done in Excel, and the worksheet named by inventory number in a project by drainage number for future data analysis. 


Several survey types include the use of photos. Maintaining a record of which photos go with which data sheets is very important, and requires care. This is accomplished by recording the disc number, (NOT THE CAMERA NUMBER!!), and photo number (as displayed on the camera) on the survey sheet every time a photo is taken. Also, use the Photo Transfer sheet in the field to immediately record IU, drainage, lake, disc number, photo number, azimuth, and the inventory number of the survey on the spot. Photos are later renamed with the inventory number of the survey to which they belong with the use of the Photo Transfer sheet (See Digital Photography). 

POST-TRIP DATA MANAGEMENT


Refer to Appendix E for a post-trip checklist.  After the trip, collect all new data sheets, maps, and photos. Return any hard copy materials such as old campsite photos to their proper place (if scanned) or to a file to be scanned. Checking each sheet for completion and mistakes is the next step. Nothing else should be done prior to data cleaning. Assure that there are no blank areas in the header of each sheet, that data are entered in the proper places, and that there are no duplicate inventory numbers. During the cleaning process, ‘Photo Transfer’ sheets are filled out (it is preferred that this is done in the field) to aid in photo renaming later. No more than one photo disc should be represented on a sheet. The next step is to enter survey data into the computer database (See “Computer Data Entry”). Initial and date the “Entered?” box in the upper left-hand corner of each sheet once it has been completely entered. Data sheets can then be filed or put in the ‘File Me’ folder. Data sheets are filed first by IU number, then by drainage number, by lake number, and finally by survey type. Map blow-ups are kept in the appropriate drainage folder. It is important to mark on the maps any information that may help others find the survey sites in the future, along with locations of certain surveys such as AM, LV, and TR surveys.


After labeling and scanning, digital photos are transferred into computer files also organized by IU, and drainage (See “Digital Photography”). Each photo is named with the inventory number of the sheet to which it belongs. 


A trip summary, usually less than one page, is also a helpful addition to the computer and hard-copy files of an inventory unit. A day-by-day trip report should explain the logistics of conducting the necessary surveys in an area, and therefore act as a guide to the next team surveying there.

Sawtooth Wilderness Inventory

Use of Hand-Held Radios

Introduction


Hand-held radios are carried in the field on every SWIM outing including day trips. Proper use and maintenance of the radios includes battery monitoring and replacement, the proper channel settings, antenna type and position, and the proper use of language during radio communications.

Batteries


Wilderness crew hand-held radios use between eight and ten double-AA batteries. Full batteries will last three to five days under normal use. The batteries are housed in a casing that connects to the radio. To exchange batteries, remove the battery casing from the radio by lifting the silver tab and rotating the casing slightly until the casing comes off. Push on the connector end of the battery housing while holding the casing so that the casing slides off and the batteries are exposed. Exchange the batteries, and reverse the procedure.  


General Use


Raise the antenna. Turn on the radio and the volume all the way up. Adjust the squelch to hear static, then turn it down until the static just goes away. Adjust the volume to desired level.

Channel Use

Channel 1-      Forest Net:
Used for most situations. Works in line of sight and off repeaters on Basin Butte (above Stanley) and Bald Mtn. (Ketchum).

Channel 2-      Repeaters:         Used when out of line of sight and when channel 1 fails. Works by bouncing signal off of repeaters throughout the forest. Certain tone settings are required for each repeater, and choice of repeater depends on the users location. See tone/repeater map. Appendix D.

Channel 3-       Crew Net:          Use when working in close vicinity of the crew, such as within the same drainage or across a lake. Good for repeated transmissions and is not broadcast throughout the forest as are channels 1 and 2.

Transmissions

To transmit, depress the transmit button, wait three seconds and begin speaking. Give the name of the person you are calling, followed by your own last name, and the channel or repeater you are transmitting on. (If using a repeater, you can check to see if your transmission hits the repeater by keying the radio for one second and then releasing the button. If a static ‘bump’ comes back, your transmission will hit the repeater.)

-Example: “Stanley Ranger Station, Smith, on Forest Net.”

Release the button and wait for a response. Try this two or three times. If no response, sign off by stating your last name and then “clear”

-Example: “Smith clear.”

Beware of other radio traffic when trying to transmit. Sometimes you may be in a blind spot. Try moving around, holding the radio up, or climbing a nearby ridge to improve transmission. 


Emergencies


If you cannot reach your party on one channel, try others. Fire dispatch can often be reached on channel 2. If you still get no response, in an emergency, give the message anyway. Sometimes, people can hear you, but cannot respond. 

Sawtooth Wilderness Inventory and Monitoring

Amphibian Survey (AM) Protocol

INTRODUCTION


There is major concern over global declines in amphibian populations. Four of the possible factors include the following: atmospheric and water pollution, habitat degradation, introduction of non-native species, and increased ultraviolet radiation. Some baseline amphibian population statistics have been gathered for the Sawtooth Wilderness. Please read the following papers for an understanding of the research that has been done here: “1996 Sawtooth Wilderness Amphibian Survey” (Munger, Barnett, and Ames 1997), “Sawtooth National Forest High Lakes Amphibian Survey” (Gerber, Munger, and Ames 1996), “1994 SNRA Amphibian Survey Report” (Becker 1994), and “Amphibian Abundance and Salmonid Populations in the Sawtooth National Recreation Vicinity” (Barnes 1993).

Fish stocking was found to be a concern to the presence and health of amphibian populations in the SNRA (Munger et al. 1997). SWIM long term monitoring of amphibians is being pursued to better understand these populations, to determine if population declines are occurring and, if so, what the causes might be. Information gathered could help in making appropriate management decisions. 

MATERIALS

· Dip Net

· Hip Waders or Sandals (neoprene booties helpful)

· Amphibian Key and/or Field Guide

· Thermometer

· pH Meter

· Survey Sheet

· GPS Unit

PROTOCOL/ METHODS


When surveying a lake for the first time, and if the lake is small, survey the entire perimeter. When this is not feasible, survey a section of the perimeter (preferably the north shoreline and/or where there are emergent vegetation and shallows). Record the GPS location of the site, mark it on a map or aerial photo and describe its location on the data sheet. For shallow wetlands, the interior area should be surveyed in addition to the perimeter. When lake inlets and outlets are encountered, survey for 50 meters up or down the stream. If returning to a previously surveyed area, survey only the same exact area, and for the same number of person-minutes previously surveyed. If a new spot is determined to be worth surveying, start a new survey for that section. 

Be careful to do a thorough job and make an accurate count. In some cases the actual number of individuals seen is much higher than the number that can be counted, then make an estimation of the total and record this number. Mention this, then, in the ‘Comments’ section. Search for the presence of fish visually. 

Amphibian surveys are preferably done in pairs. One person walks in the water and probes vegetation and submerged objects. The second person walks the shoreline, slightly ahead of the person in the water. Logs, rocks and surface debris are turned, vegetation is perturbed, and submerged material is examined. For surveying streams, be sure to lift and look under submerged rocks and logs (where tailed frogs often are). One method is for a person to lift rocks and disturb substrate, while the other person stands downstream with the dip net submerged, ready to catch any escaping amphibians. A training session with an experienced person is necessary. 

The pH is taken with a digital pH meter at the north shoreline or where the survey was primarily located. The temperature is also taken here at a depth of about 4-6 inches. 

Sawtooth Wilderness Inventory and Monitoring

Archeological Survey (AS) Protocol

INTRODUCTION:


The Sawtooth Wilderness Area has a rich history. There are potentially many unknown archeological sites located within its boundaries. Searching for these sites is not a part of the SWIM, however, if a site and/or artifacts are found, a survey form should be filled out. An archeologist should train the SWIM crew and backcountry rangers to recognize archeologically significant sites and artifacts. These data sheets need to be available to all backcountry rangers as well.

Sawtooth Wilderness Inventory and Monitoring

Campsite Survey (CS) Protocol

Introduction


The Campsite Survey (CS) is designed to monitor the condition of campsites within the Sawtooth Wilderness Area. It is also a means of evaluating and monitoring the change of these sites over time. The CS is based on the Campsite Inventory Worksheet (CIW) that was developed and used in the Sawtooth Wilderness Area in 1992 and 1993 to catalogue and evaluate campsites. The CS is actually a partial continuation of that project. The CIW, which is based on Cole’s (1989) worksheet, and the SWIM CS worksheet are identical except for the addition of more detailed header information. An introduction and instruction manual was developed for the CIW. A modified version of it is included as part of the ‘Protocol/Methods’ section here. The data sheet includes a worksheet to calculate an impact index, which is one way to quantify the condition of a campsite.

The SWIM CS differs from the 1992 project.  While the earlier project was designed to catalog and evaluate every site in the SW, this is not the purpose of the CS. The CS is applied to a select few campsites that are chosen subjectively to represent a wide range of impact levels. This is the case due to the broad scope of the SWIM project and limited human resources. It is hoped that surveys done on such subjectively chosen campsites will provide a picture of general trends in impact change. However, an overall statement of change for the entire wilderness, based on such few samples chosen subjectively, may not be statistically significant. It is thought, however, that examining a random sample of these sites could be used to describe trends in campsite change in an area. 

Materials

· 50-Meter Tape

· Compass

· At Least 15 Flags

· Camera and Discs

· Instruction Manual

· Tatum with Frissel Rating and Coverage Class Estimation Guidelines

· Calculator

· Survey Sheet

· GPS Unit

· Old Survey Sheets (CIW’s)

· Pertinent hard copy photos

Protocol/ MethodS

Office Preparation:


Prior to going into the field, photos need to be printed and photocopies of previous campsite survey sheets need to be made. These are located in the SWIM file. If visiting an Inventory Unit (IU) for the first time (or if revisiting an IU but new campsites are to be surveyed) make photocopies of all CIW’s for that IU or the applicable lakes. The CIW’s are located in a file at the SVWC. Also bring all campsite photographs for the area in Ziplock bags. Assure that all photos have their inventory number printed on the back. Bringing all the previous data sheets and photos allows flexibility in choosing campsites to survey when in the field. 

In the Field:


The campsites to be surveyed should be determined subjectively. A sample of each Impact Index Condition Class should be surveyed. Particularly important campsites to survey are less-impacted sites, because they are more likely to show change – either degradation or recovery- than heavily impacted sites.  For this reason, focus on less-impacted sites but do not forget to sample all condition classes.

A ‘site’ is defined as an area with obvious human-caused impact. This includes vegetation or soil disturbance, fire scarred rocks, or ‘improvements’ such as stock ties, log benches, tree damage, etc. Use maps, photographs, and previous survey information to locate campsites. 

The first step once a site has been chosen (or a new site found) is to delineate the area you are considering the ‘site’ visually with flags. Generally, this area is considered to be the area of barren ground, and the trampled vegetation around it. (See “Campsite Area” below). When previously unrecorded sites are chosen, before conducting the survey, record them as new sites and mark them on the map with a new site number to aid in relocation. Also, look for and identify potential sites. These areas have the potential to be a campsite, but show no sign of use whatsoever. Potential sites are recorded on a potential site (PS) form (See Potential Sites pg. 39). 

Fill out the data sheet header and begin the campsite survey. A detailed explanation of the CS sheet parameters is given below, under “CS Data Sheet”, following some more general guidelines. 

Be sure to distinguish natural conditions from those that are human-caused. For instance, when looking at under-story vegetation loss on sites, it is important to examine the surrounding area; does there appear to be actual differences between on-site vegetation and adjacent, unused areas? Lightning or wildlife damage to trees should not be mistaken as human or stock damage. Sometimes mineral soil is naturally occurring such as on floodplains, or areas where soil development occurs slowly. Include only human-caused impacts in the evaluation.

The inventory crew should preferably work in teams of two. Take the time to measure and count parameters objectively. Discussion about certain parameters often leads to stronger estimations.

To aid in future site relocation, mark all campsite locations on a map blow-up. Take care to create a good map that will be easy to use in the future. When resurveying, use photocopies of previously developed maps. These maps will already show campsites inventoried from 1992 to the present. Or, preferably, use a layout printed from ArcView that shows campsites and their numbers. Maps should be clearly labeled with IU, drainages, and lake numbers. New sites and potential sites should be marked on these photocopies.

Comments about site location and the site sketch are also very important for relocation. The sketches must have enough detail to enable an individual unfamiliar with the area to relocate each particular site. The sketch should be detailed enough to show the spatial relationship of objects within a site. Also try to include any other known landmarks that will facilitate relocation, such as meadows, rock piles, cliffs, etc.

CS Data Sheet

 The front side of the data sheet is for general information about location, what type of environment the site is located in, distance to trails, water, and other campsites, and information about the surrounding area. This creates a profile of the site's characteristics. The backside of the sheet is a worksheet for calculating the Impact Index. Each item on the sheet is described below.

Front Side

· Header

· Campsite a previous Potential Site?-This is a yes or no question. Was this site, now being considered a campsite, previously documented as a potential site? 
· Lake Number/ Site Number – Every site that has been previously surveyed has been given a campsite number relative to the lake or drainage it is in. For numbering new sites, assign the next available sequential number. Each site indicated on the map or photo should be labeled with a site number.

· Legal Description - Use a USGS topographical map or the Sawtooth Wilderness map to determine township, range, section, and 1/4 section. Indicate the site location with a "dot" on the grid 

1. Frissel - This is a quick method for evaluating the condition of a campsite.  It is based on a scale of 1 - 5, 1 meaning least impacted and 5 meaning the heaviest impact. (See Appendix).

2. Type of Site - This identifies the type of site being inventoried (campsite, stock tie area, or other).  Check the appropriate box.

3. Site Location – This identifies what type of habitat the site is located in (meadow, forested area, or on granite).  Check all that apply since occasionally a site will consist of one to all of these types of habitat.

4. Closest Trail System - Identify the closest named trail system. Do not include user trails or trails which do not appear on a USGS quadrangle.

5. Distance to Constructed System Trail - Determine this from the edge of the site to the trail.  State whether or not the trail is located within 100 feet of the trail or not by marking the appropriate box. Again, this means only named trails that appear on the map. Otherwise, the campsite is marked as more than 100 feet from the trail. 

6. Campsite Visible From Trail - Determine if the campsite is visible from the system trail and mark the appropriate response (yes/no).

7. Distance to Water - Determine this from the edge of the site to water and check the appropriate box. If the nearest water source is seasonal, note the further permanent source as well.

8. Number of Campsites Within Sight - Determine the number of campsites within sight. If you are located at a lake and can see sites across the lake mention these as well. Be aware that even though you can't see a non-occupied site a bright colored tent might be visible. One way to test the visibility is to have a partner walk through nearby sites with a brightly colored item and note if they can be seen.

9. Sound From Adjacent Campsites - Determine if there are camps that can be heard from the site. Remember that water is a good reflector of sound. If sites are located near water sounds may be audible across a lake.

10. Firewood Availability - For inventory purposes firewood is considered to be dead and downed wood naturally occurring, and no thicker than two inches in diameter. Mark whether enough wood of this type to have a fire with exists within 100 feet of the site.

11. Firewood natural? - If firewood is not present, state whether firewood would be present in a natural condition. This question exists because some areas are naturally devoid of downed wood, and are not to be considered the same as areas where human-caused firewood depletion has occurred. 

12. Photo - Photos are taken for two reasons. First, they are necessary in relocating the site (especially when a distinguishing landmark is used in the picture). Second, it's a visual record of the site and can be used as a history of how the site may evolve. When taking a photo, first mark yes or no, second, write in the azimuth or compass bearing from which you are taking the picture, third, write the number of the photograph on the sheet, and finally, when drawing a small schematic of the campsite, mark an "X" where the photo was taken. This will aid in relocating the photo point for future shots. Try to include the boundary flagging in the photo as well as any significant landmarks.

13. Comments - Use this space to elaborate on site location, conditions, and any other pertinent information. The right comments can help site relocation in the future.

· Sketch - Include a schematic drawing/ map of the site in the space provided to help identify and relocate the site. Include large landmarks, as well as site-specific features such as large rocks and logs. Remember to draw a North arrow.

Back Side

This section records the degree of human-caused impacts in the site, by rating each parameter 1, 2, or 3. It is important to be objective and consistent when assigning these ratings.  These ratings are then multiplied by an assigned weight and added to obtain the Impact Index (Described Below). The weights correlate with the permanence, or resistance to remediation, of each parameter. For example, the presence of a fire ring is weighted less heavily than soil erosion because the problem of a fire ring is more easily remedied than that of soil erosion. 

It is possible that some factors will not apply to the site. For example, the site might naturally have no trees. Or it might be located entirely on bedrock or sand where plants could not grow anyway. This does not affect the composite score, because it becomes a part of the first 20 points that form the base for every site regardless of impacts. For each parameter, circle the box that most appropriately describes those conditions on the site. Then place this number-either 1, 2, or 3 next to the weighted coefficient in the right-hand column.

· Comparative Vegetation Cover and Mineral Soil Exposure 


Vegetation loss on-site estimated by comparison with a similar non-impacted off-site location. It is important to find an off-site control area that is similar to the campsite with respect to plant species, aspect, shade, and soil moisture, even if it must be some distance away. Use the method described below, that for estimating mineral soil, to estimate total percent ground cover in the campsite and in the control area. Vegetation loss is reported as the difference in vegetation between these two areas. In short, mentally “lump” all on-site ground cover vegetation into one part of the site and estimate the percent of the site area that the plants would cover. Circle the appropriate coverage class for the site. Repeat this process on the comparative off-site area. Note: Trees are not included in this estimation.

Mineral soil increase is also estimated. Mineral soil is considered soil where the duff layer, or organic horizon, is absent. (The duff layer is comprised decomposing organic materials such as leaves, needles, etc.) The dusting of recently fallen needles or leaves is the litter layer, and is not considered organic soil. Sometimes, naturally occurring mineral soil is encountered, such as in the sub-alpine zone, or on flooded sites. This should not be measured as a human-caused impact, so be sure the chosen control area is similar with respect to naturally occurring mineral soil. 

Estimate percent coverage of mineral soil on site and off site. Spaces are provided on the sheet to record this. Mentally “lumping” the exposed mineral soil into one part of the site is a useful technique for visualizing the percent abundance of mineral soil.  Then, imagine dividing the site roughly into quarters. If the area of exposed mineral soil would cover less than one-quarter of the site, divide that quarter-area again into quarters. If the total exposed mineral soil would cover less than that smaller quarter, then it falls into the 0-5% coverage class. If the exposed mineral soil would cover more than one of the small quarter-sections, but less than one-quarter of the total site, then it falls into the 6-25% coverage class, and so on. Use the provided coverage class estimation guidelines provided in Appendix C. Circle the appropriate coverage class for both the campsite and the off site control area. 

· Vegetation Loss and Mineral Soil Increase - The difference between on-site and off-site coverage classes is recorded by circling the appropriate category and entering the corresponding value into the impact index column.

· Tree Damage - Record the number of damaged trees over the total number of trees.  Inspect all sides of trees considered to be on site. If damaged trees are off-site, but associated with the site, record damage if it can be seen from the site (record separately in the comments section trees which are damaged and not included on the inventory sheet).  Do not include damaged trees within the boundaries of other sites.

· “Scarred” means that the tree includes branches broken off, nails, wire, rope burns, ax marks, etc.

· “Felled” means trees that have been completely cut down.  Felled trees should be included in the total number of trees.

Circle the appropriate percentage category. For determining the percent damaged trees, both scarred and felled trees are included together under ‘Tree Damage’.

· Root Exposure - As with tree damage above, indicate root exposure in terms of the number of trees with exposed roots over the total number of trees with roots apparently on site. The trees themselves may be off-site as long as their roots enter the site. Indicate only trees with roots that appear to have been exposed by human caused soil erosion or trampling by stock. Many trees in shallow soils will have naturally exposed roots; compare with an unused adjacent area to help identify natural root exposure. Try to judge which tree a root comes from by tracing it back toward the tree. Exposed roots that do not show wear from human or horse use should be considered carefully. Human caused root exposure often is comprised of roots with that exhibit wear, while naturally exposed roots do not. Circle the appropriate rating for the estimated percent of exposed roots.

· Evidence of Stock - Record whether or not horse feed, manure, odor from manure, or dishing is associated with the site and circle the appropriate rating.

· Development - Rate according to the number and type of facilities found. Development includes any visitor-made construction such as rock seats, stock holding pen, logs cut for stools, etc., but do not include fire rings in this rating as it is included in the next item.

· Cleanliness - Count the number of human-caused fire scars (including fire rings), also including any you might have naturalized.  These are still scars that will take time to heal completely.  Since human waste will generally not be inside the site boundaries, this can be included if in an adjacent area associated with the site.  The same may be true for litter.  Circle the appropriate rating.

· Social Trails - Indicate the number of social trails associated with the site; social trails are generally short, user-established trails that radiate from a site, connecting it to other sites, water sources, firewood, toilets, or views.  Include any trail radiating from the site other than system trails.  Social trails are distinguished as having any continuous, defined tread for more than five feet.  Circle the appropriate rating.

· Campsite Area - This should be measured as total on-site area from which living plants are absent for 90% or more of its surface. When measuring this impact over a continuous area, ignore small patches of vegetation that represent less than 10% of the total barren area. Always to include any discontinuous or satellite areas in this measurement, such as stock holding areas, separate tent spaces, etc. Circle the appropriate rating that represents the sum total of the campsite area.

METHODS OF SITE MEASUREMENT

A rough estimate of the total camp's area will be estimated. Using the flags, that were set when first arriving, as the boundary, estimate the area by cutting it into geometric patterns such as triangles, squares, rectangles, circles, and squares. For example, rectangular sites can be computed most easily by measuring the site's width and length to the nearest foot, and then multiplying these to obtain a square-foot area. If there are any significant discontinuous areas of impact on-site, estimate their total area in a similar width-by-length manner, and include it in the total camp area.

Calculating the Impact Index

Nine parameters are used to calculate the impact index for each site inventoried.  Each is assigned a weight according to its relative importance and permanence of impact.  The parameters and weights are as follows:

Parameter: Weight

· Vegetation loss: 2

· Mineral soil increase: 3

· Tree damage: 3

· Root exposure: 3

· Stock evidence: 2

· Development: 1

· Cleanliness: 1

· Social trails: 2

· Camp area: 3

Types of impact that are easily remedied receive the lowest weighting (1).  Impacts that are fairly contained (social trails), or could recover fairly quickly with less pressure (such as vegetation) are rated a 2. Impacts that are lasting or very difficult to restore (such as soil loss or tree damage) receive the heaviest weight (3).

Finally, to derive the impact index, multiply the ratings from these nine parameters by their weights and then add these numbers to find the Impact Index for the site. The range of the impact index has been divided into four "condition classes". They are as follows:

I. Light impact - sites with an index of 20-30.  Most of these sites could recover rapidly.

II. Moderate impact - sites with an index of 31-39.

III. Heavy impact - sites with an index of 40-49.

IV. Extreme impact - sites with an index of 50-60

Sawtooth Wilderness Inventory and Monitoring

Dead and Downed Wood Survey (DD) Protocol

INTRODUCTION


Stumps, snags and dead wood are an integral part of a healthy forest. They provide essential wildlife habitat, create necessary microclimates, and are an important source of nutrients. Dead and downed wood is also important for use as campfire wood.

Dead and downed wood surveys should be conducted in conjunction with campsite surveys. This makes it easier to find the same area again in the future, and directly monitors impacts of wood gathering around specific campsites. 

The survey is conducted using three circular 0.1-acre plots. The plots are oriented linearly, away from the campsite center, to represent areas that are increasingly distant from the campsite center. The plots do not overlap (See Fig. 1). The third plot is generally far enough away to be considered minimally affected by wood gathering, and may therefore serve as a control. 

MATERIALS

· 100 m tape measure with standard and metric units
· Graduated parachute cord for measuring diameters, with color marks for 6”, 12”, and 18” diameters; or a DBH/ Logger’s tape
· 2-3 survey flags
· 74’ 4” length of parachute cord with middle marked
· Compass
· GPS unit
· Survey Sheet
PROTOCOL/ METHODS


Begin in the center or “barren core” of the selected campsite, usually near the primary fire ring or fire ring area, and place a flag there to mark the center of the first plot. Record the GPS coordinates, in UTM units, for the starting point. If surveying the area for the first time, choose and record an azimuth from this point to lead away from other campsites, trails, and waterways. If revisiting the site, get as close as possible to the original starting point and azimuth recorded by the first survey team. 


Lay out the first plot using 74’ 4” of the tape measure and the 74’4” cord crosswise to form an "X" that is centered on the starting point. Allow the tape measure to lie along the chosen azimuth, to facilitate easy measurement of distance, and movement to the next plot. 


Assess one quadrant at a time for stumps, downed wood, and snags to obtain total numbers and size classes for that plot. Utilize the graduated string or DBH tape for diameter measurements, and pacing or estimation to determine length classes. Stumps have been arbitrarily designated as snags with a height of 4’ or less. Logs that lay only partially inside a plot ARE included in the tally for that plot, but their lengths are recorded as only that portion of the log that lies inside the plot. Be careful to count logs which lie across the quadrant boundaries within a single plot ONLY ONCE.


Maneuver the tape measure along the azimuth to measure 30 meters from the center flag of the first plot to the center of the next plot. Arrange the tape measure and string as in the first plot and inventory the new plot similarly.   


Repeat the above procedure again for the third plot.

Fig. 1


Sawtooth Wilderness Inventory and Monitoring

Goshawk Survey (GH)

INTRODUCTION


The northern goshawk (Accipiter gentilis) is a large accipiter that is federally listed as a sensitive species. Its breeding habitat is deciduous and mostly coniferous forests, especially in mountains. Goshawks do nest in lodge pole forest in the SNRA. 


The detection method used is broadcast vocalization surveys. The purpose of this survey is to determine goshawk presence and find nests, in the Wilderness area. If nests are found, they should be monitored to determine nesting success. Goshawks often return to former nesting areas and even old nests. Therefore, previously active nests and nest areas should be resurveyed every year.

MATERIALS

· Binoculars

· Powerhorn (Blaster/ Speaker)

· Tape Player and Goshawk Tapes

· Compass

· GPS Unit

· Data Sheet

PROTOCOL/ METHODS


Surveys should be conducted from late May through mid-August. Effective surveys can be conducted throughout the entire breeding season; however, it is recommended to initiate surveys after incubation and through the post fledging period. Responses can be solicited throughout the day though it has been suggested that surveying before noon may be more effective. 


Survey calling stations should be located between 250 and 500 meters. Clearly mark all calling locations on a topo map. Most nests found in the SNRA are in mature stands of lodge pole pine (trees of roughly 8-12” DBH). It is possible that nearby openings and edges are selected for. It also seems that they avoid nesting near loud rushing streams. 


For conducting broadcast surveys, use the following procedure. Play a single, adult, alarm call (about 10 seconds long) in a desired direction, then pause for 15-30 seconds. Repeat this twice more, turning 120 degrees between each call. Repeat this bout once more, and then stop and observe for about 2 minutes. (Totaling 6 calls in 4-5 minutes.) When in thicker, steeper terrain or if calling stations are spaced closer to 500m than 250m apart, repeat this entire sequence once more (for a total of 12 calls in about 8-10 minutes). Move to the next calling station and repeat. Play the juvenile, wail call in July and August, either alone or with the alarm call. Staying somewhat hidden during calling might keep a responding bird in the vicinity longer, and therefore, be more easily observed.


Adult response to calls is varied. They may approach silently or while vocalizing. They may respond vocally but not approach. Juveniles may also respond. All of these responses may indicate that a nest is nearby. When a goshawk is detected, follow it in order to search the area and find its nest. When a nest is discovered: record the GPS location, fill out a Goshawk Nest Form, write detailed directions to a landmark that is easily relocated – record distance (convert paces to meters) and direction, and draw a map when helpful.


If goshawks are observed at random, an attempt should be made to find its nest, if it is during the proper season. These observations should be recorded on a Wildlife Observation data sheet.

Sawtooth Wilderness Inventory and Monitoring

Lake Trail Survey (LT) Protocol

INTRODUCTION


Two of the many impacts users have on lakeshore vegetation are the creation of new trails, and the degradation of existing trails. Many of the lakes in the Sawtooth Wilderness already have trails around them. Other lakes are trailed only in part or not at all. The purpose of Lake Trail surveys is to monitor the addition, reduction and change of lakeside trails. This survey is designed specifically to identify, classify, and quantify lakeside trampling and trails within 1 meter of the green line, and particularly to document lakes where no trail of any kind exists (See LV survey protocol).

MATERIALS

· 50 meter measuring tape

· GPS Unit

· Survey Sheet

PROTOCOL/ METHODS


For first time LT surveys, the exact process for choosing lakes is not important. They can be chosen randomly or based on other criteria such as logistics and susceptibility to change. However, lakes with little or no parallel trail should be surveyed whenever possible. 


For small lakes, the entire perimeter should be walked. For larger lakes, choose a section of the shoreline that can be easily relocated. For example, “from the inlet stream to the large rock outcropping adjacent to campsite number 9”. Be detailed and specific and mark this on a map. Take a photo when necessary. 

If there is relatively little trail, the easiest way is to measure the trail distances with a meter tape, or use your known pacing distance, and record the estimated total length of trampling in meters. 

Alternatively, and only when the total distance of the survey can be known and repeated precisely, walk the shoreline and count steps. Begin to walk along the chosen lakeshore segment. At every step, record either the presence of a class I trail within 1m, class II trail within 1m, or the absence of a trail by putting a dot in the appropriate box. For steps with both class I and II trails, tally it as class II trail. There is no need to distinguish between parallel and punctuating trails. Record the amount of trail as total meters of trail counted (preferred), or as the percent of steps including trail taken from the number of total steps. Again, the percentage technique is only useful if the survey distance is well documented and can be precisely repeated in the future. 

Sawtooth Wilderness Inventory and Monitoring

Lakeshore Vegetation Survey (LV) Protocol

INTRODUCTION


Lakeshore vegetation surveys are designed to measure the impact of trampling on lakeshore vegetation communities. This survey quantifies the relative abundance of untrampled lakeshore and trampled lakeshore that exists in a 60-meter section of shoreline, usually adjacent to a campsite or other lake access point. The word “trail” is used to mean the same thing as ‘trampling’ in this protocol. The LV survey areas generally chosen are directly adjacent to a campsite that is also being surveyed. In many places, the “greenline” (= the lake high-water benchmark where soil is capable of holding vegetation or where perennial vegetation resides) is punctuated by human made access trails. Some trails also exist within one meter of the green line but do not punctuate it. Bank stability is related to the amount of plant roots within it, so trampling of lakeshore vegetation influences the erosion patterns of the bank. This survey can also show, though to a lesser degree, change in the plant communities that comprise the green line. A change in plant community can indicate bank erosion or revegetation.


Both parallel and punctuating trails are categorized in this survey as either class I or class II trails. Class I trails are trampled, where vegetation is flattened or diminished, but still have an intact organic horizon. Class II trails have exposed mineral soil and/or roots and the organic horizon is incomplete. This survey looks at both parallel and punctuating trails of both classes. Data are reported as percentages. 

MATERIALS

· 3 survey flags

· 50 meter measuring tape

· Compass

· Plant identification book

· GPS Unit

· Survey Sheet 

· 1-2 Meter Stick

PROTOCOL/ METHODS


If surveying for the first time, stand at the center of the campsite near the barren core or main fire area. The survey location is chosen subjectively. It should be located adjacent to a campsite where either trampling exists, or where there is potential for it to develop. Choose and record an azimuth that leads to the survey starting point at the water’s edge. Also record the approximate distance from the campsite center to the starting point, to aid in relocation. Be detailed and specific so that the exact starting point can be relocated as best as possible. Mark the starting point with a flag, and take a photo of the starting point. Measure down the lakeshore 30 meters in both directions, and mark these end-points with flags. Sometimes, the starting point is better as one of the end- points instead of the middle-point, in which case one would measure 60 meters in one direction from that point. Document this situation, when it occurs, in the comments section. 


Observe the survey section briefly and decide which community types and dominant species to record in the column headers on the data sheet. The following are examples of common plant community/ dominant species designations, (species names are recorded by the first two letters of the genus and species name if known, or generally by genus as below): 

Example:  VASC is Vaccinium scoparium

Graminoid Community: Carex spp., Juncus spp.,


Herbacious Community: Aster sp., (Wildflowers)

Shrub Community: VASC, LEGL, Alnus spp.
Shrub/Tree Community: This is where Shrubs and Trees occur together, defined spatially by the ‘Drip-line’ of the trees.

Tree Community: ABBI, PIAL

On the data sheet, other columns already exist for class I and II trail punctuations, class I and II trails within one meter that do not punctuate, and rock/talus. The “L” and “R” on the data sheet refer to left and right of the starting point, when it is in the middle (referenced from standing on the land and looking towards the lake).


Walk the length of the section, along the green line, sampling at every step. If using the stick, at every step look away, and reach out with the stick. Touch the stick to the ground, and record whatever it touches. (This method decreases subjectivity in the survey). At each step there are two things to record: First, record the vegetation composition of the green line or presence of any class I or II trails that punctuate it (or talus, etc.) at that point by placing a dot in the appropriate box on the data sheet. Second, if there is any class I or II trampling within one meter of the green line, record it by placing a dot in the appropriate box.. In this way, trails within one meter of the green line are surveyed separately, though at the same time, as vegetation patterns and punctuating trails. For example, at one step it may be necessary to mark that the green line is composed of graminoid vegetation, AND contains a class II trail within one meter. This will not interrupt later percentage calculations, as long as the numbers for trails within one meter are not included in the final total number of steps used to calculate the percentages. (See data sheet). 

Important: For every step that has a trail punctuating the green line, you will mark two boxes: first, mark it as a class I or II trail on the green line and secondly that it is also an instance of a trail within one meter of the green line. Note that it is possible for a trail to be of a different class within one meter of distance. 


Determining the path to survey is done as follows (See Figure 1 below). In spots where the green line is punctuated - by rock/talus, inlet/outlet, trail, etc. – the path to follow cuts across these punctuations and reconnects to the vegetation on the other side. For example, if the green line cuts away from the shoreline and around a rock, walk directly over the rock and mark “rock/talus” on the data sheet for each step that lands on it.




Fig. 1



Sawtooth Wildlife Inventory

Owl Survey (OW) Protocol

INTRODUCTION


Owl surveys are designed to detect the presence of boreal owls (Aegolius funereus) and flammulated owls (Otus flammeolus). Both species are listed as USFS Sensitive Species. The detection method used is broadcast vocalization surveys. These surveys are only for determining species presence and are not adequate for determining species absence or population statistics. 


Flammulated owls winter in central and north central Mexico. They are cavity nesters. Breeding habitat is montane forests and open pine forests (especially associated with ponderosa). Boreal owls are winter residents. They are also cavity nesters. Breeding habitat for boreal owls is dense conifer forests, mixed forests, and bogs.

MATERIALS

· Power Horn (Blaster/ Speaker)

· Tape Player and Owl Tapes

· Flashlight

· Batteries

· Survey Sheet

PROTOCOL/ METHODS

Flammulated Owl

Suggested survey times are from mid-May through the end of June. However, responses can be solicited from early May through the end of July. If surveying in early May or July, consider adding an extra bout of calling at each station. Responses can be solicited for about three hours starting ½ hour after sunset.


Calling locations should be located between 400 and 600 meters apart. Clearly mark all calling stations on a map or aerial photo. Record the GPS location of the starting point in the Header section of the data sheet. If an owl is detected, record the GPS location of that calling station in the Comments box on the backside of the data sheet. Remember that individuals may follow the observer. This may lead to an overestimate of respondents and to detection of an individual outside of its territory.

For efficiency, surveys should be conducted in the most accessible habitats. Therefore survey transects will most often (but not exclusively) be run along trails. Surveys should be conducted in every drainage within an IU. Specific locations do not need to be resurveyed within the same year.


Broadcast calls at a realistic volume. The tape should consist of a continuous 30 seconds of the male territorial call. At each calling station begin calling (playing the recorded calls) in a desired direction for 10 seconds, turn 120 degrees and call in that direction for the next 10 seconds, then turn another 120 degrees and call for the remaining 10 seconds. Pause for 2 minutes to listen for responses. Then repeat the process, waiting 2 minutes after the 30 seconds of calling. If any responses are detected, record this and the GPS location of this station. If no responses are detected, continue along the transect to the next calling location. Stop and listen for 2 minutes before repeating the process.

Boreal Owl

The best time for surveys is during the breeding season when they are calling. Calling generally occurs from mid-February through the end of April, especially during March. However, since boreal owls breed relatively early in spring, timing varies among years due to variation in weather and prey abundance. At some point in the future surveys may be conducted during these months, however, the SWIM crews are not yet working at this time of the year. Instead, crews should do these surveys in late summer (August) in hopes of responses from fledglings. Responses can be solicited all night long, but the optimum time seems to be within the first 3½ hours after sunset (starting ½ hour after sunset).


Calling stations should be located no more than roughly 800 meters (½ mile) apart. However, locate calling stations more closely than this due to more varied topography. Clearly mark all calling stations on a map or aerial photo. Record the GPS location of the starting point in the Header section of the data sheet. If an owl is detected, record the GPS location of that calling station in the Comments box on the backside of the data sheet. Remember that individuals may follow the observer. This may lead to an overestimate of respondents and to detection of an individual outside of its territory.

For efficiency, surveys should be conducted in the most accessible habitats. Therefore survey transects will most often (but not exclusively) be run along trails. Surveys should be conducted in every drainage within an IU. Specific locations do not need to be resurveyed within the same year.


The male, boreal owl, territorial call recorded on the tape should consist of one continuous minute of calling. Call (play the recorded calls) in a desired direction for 20 seconds, turn 120 degrees and call for the next 20 seconds, turn another 120 degrees and finish the last 20 seconds in this direction. Wait and listen for 2 minutes. Repeat this 3-minute bout 2 more times. Repeat this process at each calling station.

Sawtooth Wilderness Inventory and Monitoring

Peregrine Falcon Survey (PF) Protocol

INTRODUCTION


The peregrine falcon (Falco peregrinus) is a federally listed, endangered species. This species has the most extensive worldwide range of all birds. Nests are scrapes (often in accumulated debris) on cliff or building ledges. Nest sites (called eyries) are commonly used for many years. In the year 2000 there were at least two, active, previously used eyries in the Sawtooth Wilderness - both nests successfully fledged birds this year. It is the purpose of the PF survey to find new eyries and monitor known ones in order to determine occupancy and fledging success.

MATERIALS

· Spotting Scope

· Tripod

· Binoculars

· GPS Unit

· Survey Sheet

PROTOCOL/ METHODS


Peregrine surveys should last six hours, however shorter surveys are better than none at all. North-facing, cliffy cirques and vertical mountain faces are the best places to look for peregrine eyries (nesting sites). Look for whitewash areas and adults bringing food to the eyrie. Also listen for adults and juveniles - recordings should be listened to in order to recognize and identify calls correctly. Remember that mountains are bigger than they appear so look closely, peregrines may appear smaller than expected. All of the most promising areas should be surveyed. When resurveying an IU, survey all potential areas even if they were not used.

Note any other raptors, especially golden eagles, observed. Mark the area surveyed on a topo map or aerial photo. Remember to always be aware and keep binoculars on while in the field - peregrines and other wildlife seem to enjoy showing up only when not being looked for! Fill out a complete survey sheet even when no peregrines are observed.

Sawtooth Wilderness Inventory and Monitoring

Potential Site Identification Protocol (PS)

Introduction


Keeping track of campable areas that are not used is an important part of campsite inventory. Therefore, potential sites should be documented and their location recorded whenever they are encountered. A potential site is defined as an area that is suitable for camping, but has absolutely no evidence that it has been used for camping. Specifically, no trash and no vegetation or soil disturbance should be present. 


The potential site form is designed to record several individual potential sites on the same form, so three or four forms per trip are sufficient. The form does not include the usual SWIM header, nor does it include all the parameters of a campsite survey. 

Materials

· Survey form
· GPS unit
· Camera
Protocol


Record potential sites on the PS form. Do not include sites that are far from attractive locations such as lakes and streams. Fill out the pertinent information on the form, using one row per site. Every site gets it’s own inventory number. Take a photo of the site if desired and record the disc and photo number on the form (and on the photo transfer sheet if available). The survey form is easy to understand and so requires little explanation. Notice the box labeled “PS prev. CS?”. This question asks if the potential site was ever once considered and documented as a campsite. If so, and to be able to write “yes” in this box, there must be no evidence whatsoever that the site gets used. This situation is rare, but does occur. For example, a simple fire ring in a meadow could have been documented as a campsite years ago, but now there is no evidence of camping there. In this situation, the site could be reclassified as just a potential site. 

Sawtooth Wilderness Inventory and Monitoring

Trail Survey (TR) Protocol 

INTRODUCTION


Trail surveys are designed to monitor specific 30 m trail sections over time. The trail sections surveyed should be chosen in two ways: (1) Subjectively, to represent a variety of slopes, soil compositions, moisture levels, vegetative community types, and opportunity classes.  These sections are “indicator trail sections”, and are chosen because of their seeming susceptibility to change. (2) Objectively, by choosing easily locatable trail sections on the map–“sight unseen”. These sections usually start at or some distance from a trail junction, wilderness boundary sign, or other easily recognizable starting point.

Trail sections should always be chosen so that they are easy to relocate in the future (e.g. use permanent signs, bridges, or other prominent features as starting points). Surveyed trail sections can be marked on a map blow-up and kept on file to aid in relocation.


MATERIALS

· 2 100 m measuring tapes with metric and standard units
· 6-8 survey flags
· 20-30 cm stick graduated with 5 cm increments
· Camera
· Compass with clinometer capability
· Survey Sheet
· GPS Unit
PROTOCOL/METHODS


For new trail sections, designate a starting point on the chosen section of trail that can be easily relocated. Make good notes about the starting point location to aid in its relocation. Measure 30 m of trail in one direction from starting point, record this direction, and mark the stopping point. Leave the tape lying along the trail. Use the clinometer to measure and record the slope of the trail section from beginning to end, and across the slope. Describe the vegetation and type of area the trail is in (i.e. meadow, hillside, forest).    

Document the trail section with a photograph showing the starting point marked with flags. Also document a typical section of trail with flags in place at the edges to illustrate trail edge parameters being used (i.e. what will be considered the edge of the overall trail and of the tread). 


Follow the tape which is laid out on the ground and at 1 m intervals, measure the total trail width, tread width, trampled trail width, and maximum trail depth along the length of the trail section as described below and in figure 1. Also note the number of multiple trails, if any, that are present at each station. Record all values in meters. 

· Overall trail width: This includes everything between the trampled margins of the trail. This defines the total width of the affected area.
· Trampled trail width: Usually this is the difference of total trail width minus tread width. However, when untrampled islands are present, their widths are not included and the sum of the discontinuous trampled widths must be obtained.
· Tread width: Report the sum of the widths (in the case of multiple trails) of all bare soil treads at each measurement station.  
· Maximum trail depth: Use graduated stick to measure the deepest point of the trail at each station. Hold the measuring tape across the trail from trampled margin to trampled margin. Report depth in 5 cm increments. 
	


· Number of multiple trails:  Either bare soil treads or trampled treads are included in this number.
Fig. 1

Sawtooth Wilderness Inventory and Monitoring

Wolverine Denning Survey (WD) Protocol

INTRODUCTION


The wolverine (Gulo gulo) is the largest terrestrial member of the weasel family. Their current range is much reduced since the 20th century and they are now uncommon everywhere they occur. There is a population in Idaho, however its size and distribution is not well known. 

We currently do not know if wolverines den within the Sawtooth Wilderness. However, we do know that there are potential denning sites here. Wolverines in this area like to den in large boulder-fields. The boulders must be at least a few feet in diameter or larger, where there is sufficient space between the boulders for a den. North aspect slopes are often the most suitable because snow there is deeper and provides good insulation. The purpose of the WD survey is to locate these potential denning sites.

MATERIALS

· GPS unit

· Topo Maps

· Survey Sheet

PROTOCOL/ METHODS


When an area with potential denning sites is located, record the GPS location and mark this area on a topo map. Take a photo if it will help in relocation. Fill out all pertinent information on the data sheet.

Sawtooth Wilderness Inventory and Monitoring

Wildlife Observation (WO) Protocol

INTRODUCTION


Systematic surveys are conducted for amphibians, goshawks, Boreal and Flammulated owls, and Peregrine Falcons. However, all substantial wildlife observations made by SWIM members while in the wilderness should be recorded. It is also important to fully record tracks, scat, and other signs of wildlife. To aid in this project wilderness rangers, trail crewmembers, and even some wilderness visitors, should have access to the WO survey data sheets and should record their observations. SWIM crewmembers should keep binoculars, and identification books with them at all times and must be able to proficiently identify all of the species listed below.


In addition, the wildlife observation form is designed to record the species of fish caught during live sampling procedures. Whenever fish are caught on a SWIM trip, it is required that the numbers, sizes, and species be recorded on the wildlife observation sheet, with one unique inventory number per species.

MATERIALS

· Identification Manuals

· Binoculars

· Spotting Scope w/ Tripod

· Survey Sheet

Amphibians:

· Spotted frog

· Tailed frog

· Bull frog

· Pacific tree frog

· Spotted salamander 

· Leopard frog

Mammals:

· Wolverine

· Black bear

· Mountain Lion

· Bobcat

· Lynx

· Wolf

· Mountain goat

· Bighorn sheep

· Moose

Birds:







· Northern goshawk





· Golden eagle

· All owl species

· Peregrine Falcon 

Fish:

· Cutthroat trout
· Rainbow trout
· Brook trout
· Golden trout
· Greyling
· Sculpin
Any other unique wildlife observations are also welcome. All WO observations require a completed data sheet. All WO data are entered into the SWIM database.

Sawtooth Wilderness Inventory and Monitoring and Monitoring

Digital Photography

INTRODUCTION


The SWIM project uses digital photography for photo documentation. The advantages of digital photography over traditional are many. The entire process takes less time and costs less money. The chemical, photo-development process is eliminated and replaced by computer downloading and laser printing. Photo retrieval is easier and photos can be accessed from any network computer. Photos can be viewed directly from a GIS project. Importantly, also, photo quality can be inspected in the field and retaken if necessary. The materials and procedures written here are those used for the 2001 field season and may change through time. Photos need to be taken for the CS, PS, LV and TR surveys, and should be taken for any other survey when helpful.

MATERIALS

· Digital Camera: FUJIFILM MX-2700

· Camera Carrying Box

· Software: 

· Adobe Photoshop (or other image-viewing program that has the ability to view and label photos)

· Accessories:

· NP-80 Rechargeable Batteries

· AC-5V AC Power Adapter

· FUJIFILM Floppy Disk Adapter FD-A2 for SmartMedia Cards

· SmartMedia Flash Cards

PROTOCOL/ METHODS


For instructions on how to use the digital camera, read the Owner’s Manual. Photos should be taken at the medium or high quality setting. The camera holds one removable, rechargeable battery and one removable SmartMedia Flash Card. Batteries need to be recently, fully charged before going into the field. All Flash cards are uniquely numbered, and photos taken in the field are to be carefully recorded by this disc number and the photo number. Assure that previous photos left on discs are accounted for, and then deleted from the discs before taking them into the field.


When it is time to download the photos from a trip, that is, when all photo transfer sheets have been filled out, the following procedure applies. 

Each photo will have three copies, saved in three different ways: 

(1) Raw, unlabelled JPEG format photos with their original name (e.g. DSCF0001), are to first be saved on the hard drive in a folder named by the trip to which they belong, in a “Raw Photos” folder. Because the camera only numbers photos and makes no designation of which disc or which trip they are from, it is necessary to organize raw photos in this manner first (by trip and disc number). They should stay there until the end of the season or until all photos have been accounted for and burned to CD Rom appropriately. 

(2) JPEG format photos that have been named with their Inventory number will be saved on ZIP discs or CD Rom. Each IU should have its own ZIP disc or CD Rom. These photos are to be filed by IU, drainage, and inventory number and will serve as a backup to the TIFF format photos. 

(3) Labeled TIFF format photos are to be saved on CDs, filed by IU, drainage, and inventory number. Each IU will have its own CD. These copies will be the master photos and will be GIS compatible.


The basic procedure for downloading, saving, and labeling photos is simple but requires great care.

1. Scan any hard copy campsite photos of campsites surveyed, label them with their old type inventory number and prepare them for labeling and filing.

2. Remove the Flash Card from the camera and insert it into the Floppy Disk Adapter.

3. Insert the Floppy Disk Adapter into the 3 ½ floppy drive (A:).

4. Download the 100_FUJI folder to the desktop. This folder contains all the photos taken. The photos are in JPEG format and have a DSCF number given by the camera.

5. Rename this folder as the Flash card number and trip name that it came from (e.g.. “Disc number 4 IU7 Aug21-28”). Make a copy of this folder and file it in the folder “Raw Photos 2002” on the hard drive.

6. Open the desktop folder (Disc number 4 IU7 Aug21-28) and rename the photos using the Photo Transfer Sheet that was filled out in the field. Open each photo to make sure that the photo matches its name. Name each photo by its Inventory Number. When there are multiple photos with the same Inventory Number, name the first photo as the number alone and all others with a letter “b”, “c”, “d” etc. (e.g. 020823-1-04, 020823-1-04b, 020823-1-04c).

7. Once a photo has been renamed, make a copy of it onto a ZIP disc under the appropriate drainage folder. Each IU should have its own ZIP disc for unlabeled, JPEG photos.

8. Organize old campsite photos and new campsite photos together.

9. Using Adobe Photoshop, or a comparable program, open all the old and new photos that are in the desktop folder. Label each photo with its Inventory number, IU number, Drainage number, Survey Type and Azimuth. Include Campsite number and Lake number when applicable (e.g. “020823-1-04b IU7 dr781 Lk039 CS01 324deg”). Make sure that the label is easily readable and does not cover up any important elements in the photo (e.g. campsite vegetation, bare mineral soil, fire rings, identifying features, etc.).

10. Save this copy of the photo as a TIF File. Save it in the folder “Wilderness Photos” by drainage and IU.

11. Burn these TIF Files to a CD once an IU has been completed for the season. Each IU will have its own CD and the photos will be arranged by drainage.

12. Delete the desktop folder labeled “Disc number 4 IU7 Aug21-28” only when all photos are labeled and burned to CD Rom.

13. Delete the photos from the Flash card.

Sawtooth Wilderness Inventory and Monitoring

Computer Data Entry 

INTRODUCTION

Keeping all SWIM data in a computer database is an effective means of storing and maintaining records in a way that allows easy entry and retrieval of information. The SWIM database has been constructed so that all data from all survey types are kept in one large database. The chosen software for this purpose is Microsoft Access. A basic familiarity with this program will suffice in using it to manage all SWIM data. The entry and retrieval of information has been made easy with the help of survey-type specific data entry forms, and survey-type specific information retrieval queries. With the current database it is a simple matter to enter data from each trip immediately after the trip. Entering all data collected from a six-day trip, will take approximately 2-3 full days.


The SWIM database is kept on the hard drive at the SVWC, and must periodically be backed up on a “ZIP” disk or CD-ROM that is kept in the SWIM filing drawer. To access the database, for information entry or retrieval, select the “Sawtooth Wilderness Inventory and Monitoring” folder, then the “SWIM data” folder, and finally the “SWIM database” file. This will bring up Microsoft Access, the database, and all the entry forms and information retrieval queries.
DATA ENTRY


Access the SWIM database as described in the introduction. Collect all data sheets from the trip and organize them by survey type. On the computer, activate the ‘Forms’ button on the left side of the database project window. This will bring up a list of forms to use for entering data from each survey type (except for DD surveys). The filenames for the forms are named clearly, for example, “CampsiteData”, “LakeshoreData”, etc. Choose the form for the type of survey data to be entered. A standardized form will appear, and some data will already appear on the form. This is because some forms have default values such as in the ‘Survey Type’ field. All other fields will say “nodata”. Now the database is ready to receive new records. (“nodata” is the  default answer for many of the fields. If a datum exists for that field, enter it over the top of the “nodata” text otherwise leave “nodata” there.) Also, remember to save the database frequently. To do this, choose ‘File’ from the Windows menu, and then click on ‘Save’ or simply key ‘Ctrl’+’s’. 


The first sixteen fields of every entry form are the same, and represent all the SWIM header information. While entering data, for whatever field the cursor is in, information on how to write certain data into that field is displayed in the extreme lower left-hand corner of the Access window. Pay close attention to this information to assure that information is entered properly. The first field on every form is always “Survey_Type” and in this field, the two-letter code for the type of survey data should appear as the default. If not, it should be entered. The rest of the header information fields follow the sequence of information as it appears on the data sheets from left to right. Enter all header information that appears on the data sheet. If the header is incomplete, make efforts to find the missing information, complete the header, and enter it into the computer. Sometimes, information simply does not apply or was not collected in which case “nodata” should be left in the field as default. Do not leave blank fields on the form. After a datum is entered into a field, press ‘Return’ or ‘Tab’ to advance to the next field. When an entry form is complete, press ‘Return’ to advance to a new form. Remember to then mark the data sheet as ‘Entered’ in the box in the upper left-hand corner of the sheet with your initials and the date before filing it or putting it in the ‘File Me’ folder.


*Note that the “legal position” field on the computer form has only one space while the data sheet header has this information in four spaces. Consolidate all the information into the one field on the computer, using spaces between each position. (Look at how it has been done on previous records, or check the description box at the lower left corner of the Access window for an example). Also, GPS coordinates are separated into “Gpseast” and “Gpsnorth” fields. GPS east coordinates are the first numbers displayed on the GPS unit (exclude the zero in front), and GPS north coordinates are the last seven numbers.


The remainder of each entry form follows the data sheet format for that survey type. Not all information on every data sheet is necessarily entered into the computer, so pay attention. After some time data entry becomes relatively simple, though mundane. It is very important to maintain consistency in the words and abbreviations that are entered into the database. For example, sometimes entering “yes” in a particular field and other times just entering “y” will cause problems with information retrieval. Therefore, for every field, recognize early how information will be entered, and do it this way every time. Take the time to minimize mistakes. Sometimes it is necessary to take a short break from data entry to regain focus.


IMPORTANT: Do not use characters such as commas, exclamation points, question marks, etc. when entering information--these things can cause problems with the export of data to ArcView, the GIS database application. Blank spaces can be marked with an underscore as in the following example: Blank_space, not Blank space. Decimal points are OK when entering numbers. 

Information Retrieval


 There are a number of ways to access desired information from the database. One method involves using the ‘Filter’ and ‘Hide Columns’ functions on the database itself. The other method is to create a query from the database. 


To bring up the actual database, activate ‘Tables’ from the left side of the database project widow, then choose ‘SWIM database’. A massive chart with much information will appear. Isolating desired information directly from this database can be done by using the ‘Filter by Selection’, ‘Find’, and ‘Unhide Columns’ functions. 


To use ‘Filter by Selection’: Position the cursor in a cell that contains the desired information, such as a particular lake number, then click on the toolbar button that has a funnel and a lightning bolt on it named ‘Filter By Selection’. This procedure can then be repeated on subsequent information to focus in even further. For example, to view only campsite data from lake 504 one would apply the filter first on a cell in the ‘Survey Type’ field that contained “CS”, then on a cell in the ‘Lake_no ’ field that contained “504”. Then, only the CS records from lake 504 would appear on the screen. It may be necessary, as the database becomes larger, to use the ‘Find’ function to quickly locate the desired value in a field. To do so, place the cursor anywhere in the desired field (in our example ‘Lake_no’) and click the icon that looks like binoculars. Then enter the desired value from that field (in our example “504”) and click ‘Find’; the cursor will be sitting next to the desired value, and the filter can now be applied. To then focus on only certain information from these records, one can use the ‘Unhide Columns’ function.

To use the ‘Unhide Columns’ function: Choose ‘Unhide Columns’ from the ‘Format’ menu at the top of the screen. A list of all fields in the SWIM database will appear, and each will have a checkmark beside it. Uncheck any undesired fields by clicking on the checkmark. Now, only those fields with checkmarks will be displayed on the screen. Both of these methods are useful for isolating desired information on the screen for the purpose of printing the information or pasting to another application. To return to the entire database, one would return to the ‘Unhide Columns’ screen and replace the checkmarks beside every field. Filters are removed by clicking on the ‘Remove Filter’ button on the toolbar.

Queries:



Queries are a more permanent way of isolating data from the database. A query is designed to allow the retrieval of certain frequently needed data by opening that particular query file. Queries are also the primary way that information is exported to ArcView GIS projects. Query files for each survey type already exist, though new queries are often needed. To select a query choose ‘Queries’ from the Access menu, then choose the desired query.


To create a query from the SWIM database: Activate the ‘Queries’ button on the left side of the database project window. Choose ‘Create a Query in Design View’ from the menu. Double click on ‘SWIM database’ in the ‘Show Table’ window, and then close the window. A number of blank fields will be displayed. Designate the desired fields by scrolling through the selections under ‘Field’ and clicking on the desired field. After choosing a field, one can specify further only what information from that field is to be displayed. To do this, enter the value or expression desired in the row titled ‘Criteria’ as they would appear in the database. (Herein lies the reason for consistency in words and abbreviations used while entering data). All values entered in ‘Criteria’ must be in quotation marks. Expressions can be designed under ‘Criteria’ as well to yet further specify the desired information. For example, if someone wanted to look at records from the years 2001 and 2000 only; in ‘Criteria’ under the field ‘Date’ one could write the expression: “01*” OR “00*”. Microsoft Access has an “Expression Builder” function for applications such as this, and experimentation and practice in using it is highly recommended.

Repeat this procedure in successive columns until all desired information has been specified. Then save the query with a name that will be easy to recognize in the future. Queries are linked files and are automatically updated as data are added to the database.


*SPECIAL: To create a hotlink path name field in your query (see Hotlinking pg.58) create a field with the exact following text in the field name. 

hotlink:=”d:\IU “&([InvUnit])&”\Drainage”&([Drainage])&”\”&([Inventory_no])&”.tif”

This will create a filed populated with file path names for use in ArcView. Obviously, you must also have created CD-Rom discs that contain your photos in this exact file path and named by the inventory number of the survey to which they belong (See Digital Photography pg.46).  

Careful practice with the SWIM database and Access in general, will increase the efficiency with which data can be entered and retrieved. Remember to save the database often, or save a copy of it to experiment on before doing it for real. Also, back up and update the database, and all SWIM files for that matter, on ZIP disks or CD-ROM frequently.

CD-ROM Creation:


Backing up files of all types or saving them to disc for transport is relatively simple. First, if the ‘Backpack CD re-Writer’ CD burner is not attached to the parallel port on the computer, do so, and then restart the computer. The CD burner will be assigned a drive letter. Then, engage the ‘Adaptec’ CD writing software by double-clicking the ‘Create CD’ icon on the desktop, or by finding ‘Adaptec Easy CD Creator 4’ under ‘Programs’ in the ‘Start’ menu. You will be prompted to choose what kind of CD you wish it to produce, choose ‘Data CD’ and the CD creation window will appear. The top half of the window is a file-browsing window and the lower half is the CD layout window. Click and drag the files you wish to copy to a CD from the upper half to the lower half. When finished, click ‘Create CD’ from the button bar. The CD burning process will be explained as you go, and can take from one minute to thirty or more depending on the file size.


Note: Files burned onto a CD appear as ‘Read-Only’ when run from the disc directly. It is useless to try to do anything with these files directly from the disc. Instead, load the CD and use the file explorer to make a copy of your files to the hard-drive of the computer. Then, right-click on the files, choose ‘Properties’ and uncheck the box marked ‘Read-Only’ near the bottom of the screen. These files are now free game.   

Sawtooth Wilderness Inventory and Monitoring

GIS Data Transfer and Management

INTRODUCTION

Geographic Information Systems (GIS) are used widely in many facets of industry and science. GIS technology offers advantages in data retrieval and storage any time the data or the study areas are spatially organized. The basis of GIS systems is the Geographic Positioning System (GPS), which consists of about twenty-four satellites in orbit and various types of hand-held receivers. When the hand-held unit receives signals from three or more satellites, it is able to create a reference to its actual position on earth in any of a number of coordinate systems (see GPS Unit Settings and Use). Survey locations and data, once associated with a coordinate position, can be displayed and accessed easily from what is literally a map of the survey area. The software used by the SWIM project for this purpose is called ArcView, and is produced by the ESRI software company (www.esri.com). 


In the Sawtooth National Forest, most grand scale features such as lakes, streams, trails, roads, and the like have been precisely mapped and these files, called themes, are available for use in any GIS project. With these themes and GPS positions gathered at each SWIM survey location, a map can be created offering ‘point and click’ access to all SWIM data and photos.

THEMES


In ArcView, a theme is a data file that represents some geographic feature on earth. Themes can be of three types: Polygons, Lines, or Points. Polygon and line themes consist of numerous individual GPS coordinates each. Point themes consist of one coordinate each. The SWIM ArcView project uses all three types of themes to produce its data map. Polygon and line themes, that represent geographic features in the forest already exist and can be accessed for use in two ways: 


1) Applicable themes are available on the computer at the SVWC in the following location: c:\gis\data\themes\. There is also a CD-Rom with forest themes on file at the SVWC. 


2) Forest feature themes are available also from the computer network at the supervisor’s office in Twin Falls. This connection cannot be made from the SVWC, but can be made from the Stanley ranger station. The pathway is: j:\fsfiles\refs\library\gis\sawtooth\..... Here there are many useful theme files. 

Allow between half an hour and an hour to download these files from the network, also it is important to copy an entire folder of themes or images and not just some themes because there are crucial application files in the folder that can be missed. Currently, the SWIM project requires that all themes be installed into the ‘c:\gis\data\themes\’ pathway on the computer in order to work. If setting up the project on a new computer, these folders must be created and the files stored there for the project to work. 


To locate specific themes and images on the intra-net, it is necessary to correspond with GIS specialists in the supervisors office in Twin Falls.

ArcView USE


Because the SWIM database grows after every field trip, and an ArcView project is created with data from the database, the ArcView project needs constant updating. Moreover, at times it may be helpful to create an entirely new view or project to fulfill certain needs. Therefore, here follows the way to create an ArcView project from SWIM data, and existing forest themes:

1) Data Transfer

Queries already exist for each survey type in the project, which translate well into ArcView with one theme per survey type, so for most uses use them and skip to step B. But if it is necessary to create a more specific theme, you’ll need to make the query first.

A) Open the SWIM database in Microsoft Access, make the ‘queries’ button active, and select ‘Create a Query in Design Mode’. Select ‘SWIM database’ from the scroll menu to assure that the query will be from the database and not some other application, and then close the scroll menu box. Design your query (refer to Computer Data Entry pg.49), the minimum information required for ArcView will be the two fields ‘Gpseast’, ‘Gpsnorth’ and some other unique identifying field such as ‘Inventory_no’. However, it is far more useful to include ‘Survey_Type’ with criteria such as “CS” and any other fields with information you desire to be attainable in ArcView. Save the query in the SWIM database. More on creating a query is available in ‘Computer Data Entry’ in this manual.

B) Queries in Access are automatically updated as data are entered so for existing queries, named by survey type, it is only necessary to export them to the folder ‘ArcViewTransfer’ located in the SWIM project folder. From the query box in Access, right click on the name of the desired query, and choose ‘Export’ from the box. A file export window will appear, near the bottom change the ‘Save as File Type’ by selecting ‘dBase III’ from the scroll menu. Then define where the file is to be exported to by selecting the desired folder near the top of the box. The best choice is c:>windows>desktop>SWIM>ArcViewTransfer. Then click ‘Save’.

At this, the file will be sent to the ArcViewTransfer file in dBase III file format. 

Repeat this for all queries you wish to make into ArcView themes.

2) ArcView Project Creation


Activate ArcView from the ‘Start Menu’>’Programs’>’Esri’>’ArcView GIS 3.2’. Then either open an existing SWIM project or open a new project. SWIM projects are kept in the ‘ArcViewProjects’ folder. The following describes the steps of creating a new project:


Activate the ‘Tables’ button from the left side of the project window, then click ‘Add’ at the top of the project window. A file-browsing window will open. First select ‘dBase (*.dbf)’ from the ‘List Files of Type’ drop-down menu. Then navigate to the location where you saved the text file version of your query, usually the ‘ArcView transfer’ folder. All the files in the folder will be listed. Select the files you wish to become ArcView themes and click ‘OK’. Now your project contains some data tables. 

Activate the ‘Views’ button from the left side of the project window and click ‘New’. A view window will appear. When the view window is active, numerous tools are available at the top of the screen. With the blank view window active, select ‘Add Event Theme’ from the ‘View’ menu at the top of the screen. The ‘Add Event Theme’ window will appear. A list of your tables will be present in a drop-down menu, select the table you wish to add as a theme. Then select ‘Gpseast’ in the ‘X field’ drop-down menu, and ‘Gpsnorth’ in the ‘Y field’ drop-down menu, and click ‘OK’. Repeat this for each table you wish to make a theme in your project. When finished, the view window will have each of your new themes listed along the left side (called the Table of Contents or ‘TOC’). Clicking the themes so that a check mark appears next to them will turn them on, and dots will appear in the theme window. These are the locations of your chosen SWIM surveys. It is now time to put these locations on top of some other themes to create a useful map.

Select ‘Add Theme’ from the ‘View’ menu at the top of the screen. Navigate to c:\gis\data\themes, or c:\gis\data\carto, or c:\gis\data\images and numerous themes will be listed. Useful themes for SWIM projects are wilderness boundary, trails, lakes, streams, and marshes. The folder ‘carto’ has many useful files, and the ‘images’ file contains actual 7.5- minute USGS quadrangles. To add a theme, select it and click ‘OK’. The theme will appear in the list on the left side of the view window like the rest. Activate any or all of the themes to produce a useful map of all SWIM survey locations. The position of a theme name in the theme list corresponds to its position in the map overlay. Therefore, a large polygon, such as the wilderness boundary, needs to be at the bottom of the list if you want other themes to be visible on top of it. Themes can be moved easily by clicking, holding, and dragging the theme to a new position in the list. The symbols for any theme can be edited by double-clicking the symbol in the table of contents. This will open up an editing window where many varied symbols can be created.

Save your ArcView project in the Sawtooth Wilderness Inventory and Monitoring folder under ArcView projects. Making an ArcView project is generally simple if all the proper files are available and in the right locations.

3) ArcView Tools


When a project view is active, there are many ways to arrange and use the information. To use tools on a given theme, that theme must be the active theme. The active theme is shown by having a raised bar appearance around the theme name in the theme list. To make a theme the active theme, simply click it so that the raised bar is shown. This is different than turning themes on and off, which involves the checkbox next to the theme name. 


Common tools to use are the zoom features, which allow one to zero in on ever- smaller portions of the map by drawing a box around the desired area. These appear as magnifying glass icons on the button bar. Other zoom buttons exist which allow one to zoom to different levels of magnification quickly. These appear as buttons with what look like stacks of paper on them. Finally, in the upper right portion of the window is a text box titled scale. Entering a number, a useful one is 500,000, into this box will immediately zoom to that scale.


Two other useful tools are the ‘Select Feature’ and ‘View Table’ buttons. ‘Select Feature’ allows one to draw a box around an active theme on the map. The selected theme will then be highlighted. Clicking on the ‘View Table’ button will then bring up the data table for that theme, and the data for the selected feature(s) in that theme will also be highlighted. In this way, one can access the data from any SWIM survey site on the map. Manipulations such as sorting and queries may be performed on the data tables in ArcView. Any such manipulations that are to be permanent, however, should be replicated in the main (Access) database as well.


Hotlinking: Another tool is the Hot Link tool. This is a button with a lightning bolt on it. If the proper avenues have been defined, this feature allows themes to be linked to other files such as documents or image files (pictures). Hot linking is somewhat advanced and so is not described here. Appendix F is an article from the journal ArcUser, January-March, 2001. The article describes how to set up hot links in ArcView. A common SWIM hot link would be being able to click on a campsite location and have a picture of the site pop up in a separate window. This is easiest if pictures are saved in Tagged Image File Format (*.TIFF), on CD-Rom discs thusly: “d:\IU X\Drainage X\Inventory_no.tif”, where “X” is any value of IU or drainage. 


Be aware that hot linking to *.tif format image files requires the use of a user script in ArcView. The script will be available for copying in c:\gis\scripts\hotlink. This script was obtained from a GIS-savvy contact at the supervisor’s office, as was much other information and help to make hotlink photos a reality. Expect to require a GIS professional’s help in the future, but here are the required settings: 

In the ArcView project window, activate the ‘Scripts’ button from the left side of the project window and choose ‘New’. Then choose ‘Load text file’, if loading from the c:\gis\scripts folder, or ‘Load system script’ if the file already exists in the project’s script library. The script should be named ‘hotlink’ or ‘hotlink.ave’ in either case. When the script appears in the script window, it is first necessary to compile it by clicking on the button that looks like a check mark. Close the script window, and activate your view. Make your desired theme for hotlinking active, and choose ‘Properties’ from the ‘Theme’ menu. Activate the ‘Hotlink’ button from the left side. In a drop-down menu called ‘Field’ select that field in your table that contains the hotlink file paths (See Queries pg. 47). Then select ‘Link to user Script’ in the ‘Predefined Action’ drop-down menu. Then select your script from the long list of scripts in the ‘Script’ drop-down menu, and click ‘OK’. Hopefully, you will be able to use the hotlink (Lightning bolt icon) tool to bring up your image files. Good luck.       
4) Layouts 



A good way to print out ArcView views is by designing what is termed a layout. To make a layout, first arrange the view to look as desired, showing the desired themes with labels or values etc. Then choose ‘Layout’ from the ‘View’ menu, select the desired page orientation and click “OK”. One way layouts will be used is to print out maps for use in the field. For example, by activating the campsite theme, using the ‘Auto-Label’ function in the ‘Theme’ menu to label every site with it’s campsite number and then printing out the corresponding layout, one can create a map for use in the field. This greatly simplifies creating field maps of SWIM survey locations. An example of a similar layout from the Alice lake area is included in Appendix G.

ArcView provides many other tools for manipulating themes, changing the look of the theme icons, and so forth. Most of this can be learned through trial and error, and by consulting knowledgeable persons or texts.
      

Sawtooth Wilderness Inventory and Monitoring

Estimation of Measurement Error for Lakeside and Trail Protocols 

Introduction


Some level of measurement error in all surveys or experiments is unavoidable. For the purposes of monitoring, where two measurements of the same parameter are made at two different times by two different people, it is important to know, when a difference in these measurements is observed, if this difference represents actual change of the parameter over time or just the different biases and interpretations of the observers. To address this problem a monitoring program should (1) develop and refine techniques that have as little inherent error as possible, (2) strive for consistency through thorough documentation of procedures and training of personnel, and (3) determine the magnitude of measurement error (Cole, 1989). 


In 2001, the Sawtooth Wilderness Inventory and Monitoring team grew in numbers from two to five people, offering opportunities to address each of the above concerns. Protocols were modified and specific training of new personnel was implemented with the goal of developing a monitoring system that will provide reliable results in the future.

In addition, specific testing was conducted to estimate measurement error associated with the lakeside vegetation survey, and the 30-meter plot trail survey. Because only one measurement is made at a given time in this type of monitoring, there is no way to examine, statistically, the variation and error associated with such measurements. It is therefore thought necessary to conduct this kind of separate study specifically to get at the magnitude of measurement error associated with these surveys. The techniques and results of this project are described here.

I. Trail Survey Estimation of Measurement Error


The SWIM trail survey consists of randomly and purposefully located survey plots located throughout the Sawtooth Wilderness Area. The plots are to be revisited every five years and certain parameters measured to detect change. Sources of measurement error associated with this survey include: accurate relocation of the survey plot, determination of parameter definitions, and observer error in the estimation of widths and depths. Since no permanent fixtures are allowed in the wilderness, relocation of survey plots relies on anecdotal descriptions, photos, and cleverness in the original positioning of the plot. The determination of trail parameters, such as ‘where is the line between what is considered tread and what is considered trampled earth?’ is addressed through the use of photos to show the original survey team’s designation of parameters. Observer error in estimating widths and depths can only be minimized through training and practice. The trail survey procedure is described in the SWIM manual (pg.40). 

Procedure

The trail survey testing consisted of three different trail plots being surveyed between four and six times by nine trained individuals usually working in pairs, one measuring and one recording the measurements. No plot was measured by the same person twice. Also, to be fair to each of the possible sources of error, each team was required to completely relocate and construct each survey plot every time with the use of a description and photos. Photos of typical trail-edge designation for each plot were also provided. 

A survey plot consists of 30 meters of trail that is measured every meter for a) total width (total width of impact of trail use and construction), b) tread width (bare mineral soil), c) trampled width (trampled earth with an organic horizon still present, commonly the difference of a and b), and d) depth (maximum depth at that location). Measurements of trail width parameters are recorded to the nearest tenth of a meter (10cm). Measurements of trail depth are recorded to the nearest twentieth of a meter (5cm). The measurements are then averaged to provide the arithmetic mean value of each parameter for the trail plot. It is hoped that changes in the mean values collected over time could be used to signify change in a trail plot’s condition. But how much change in the mean value of, say, tread width would have to occur before one could confidently conclude that the observed change in mean value represented actual change in the plot, and not just the different interpretations of two observers? Additionally, the question of whether or not this much change is beyond acceptable limits outlined in the forest management plan also exists. That is, is the current survey sensitive enough to confidently detect changing trail conditions before those changes exceed acceptable limits? 
   


To get at the first question, the resulting standard deviations from the repeats of each parameter at each plot were pooled. This number was used with the t statistic to estimate the amount of change, in meters, that would have to be observed for one to conclude that an observed change in values over time represented ‘real’ change, with confidence levels of 95(0.05) and 75(0.25) percent (Table 1). 

Results


The results of the testing project are shown in Table 1. The numbers provide guidelines for future interpretation of trail monitoring data, provided the plots are precisely relocated, the identical protocol is followed, and measurements are made by similarly trained individuals. 

	Table 1-- 
	The minimum amount of change in mean parameter values, taken at two different times, which can be considered real change. The pooled standard deviation (S pooled) was used with the t statistic and 12 degrees of freedom to determine minimum change values. All numeric values are in meters.  

	

	                                                    Minimum Change (meters)

	Parameter
	   S pooled
	0.05
	0.25

	Total Width
	0.099
	0.180
	0.069

	Tread Width
	0.063
	0.112
	0.044

	Trampled Width
	0.096
	0.170
	0.067

	Depth
	0.008
	0.014
	0.005


Discussion

Use of the numeric results of the testing is clear. For example, if a change in average trail total width of 0.07 meters (7cm) was observed, there is a 1 in 4 chance that the observed change was due to measurement error and no real change has occurred. If the observed change is as large as 0.18 meters (18cm), the chance of this being due to error alone is 1 in 20. 

What is not clear is whether a trail monitoring protocol with error values such as those in Table 1 is sensitive enough for use under the limits of acceptable change outlined in the Sawtooth Wilderness management plan. Consider the following caveat.

If an observed change of 18 centimeters in trail width, when averaged over thirty meters, is required for confident conclusion of real change one must consider the different ways this observation could occur. One way would be that at each of the thirty measurement locations in the plot, a change of 18 centimeters occurs, and when the measurements are summed and divided by thirty an average change of 18 centimeters is reported. Change in trail conditions is unlikely to follow this pattern, however.  Say, for example, that only half of the measurement locations in a plot exhibited change in total width, and the other half remained unchanged. If averaged over thirty meters as in the previous example, and as is the current protocol, twice the amount of change would need to exist on that half of the trail plot before the average value for the whole plot reached 18 centimeters. To illustrate this, imagine that the total width of the first ten meters of a trail plot had widened by 50 centimeters, and the remaining twenty meters was unchanged. The trail is measured every meter, so a 50 centimeter change over ten measurements yields 10(50cm)=500cm. When divided by thirty, as per the current protocol, the average change in width of the whole trail section would be reported as 16.6cm. This means that an actual widening of the trail by half a meter over a ten-meter distance could occur and fail to be considered as ‘real’ change by the current protocol.

Suggestion

It is therefore suggested that in the future, when trail data are being analyzed, that old and new measurement data be averaged at the 10, 20, and 30-meter measurement locations. It is possible to still apply the numbers in Table 1 to averages obtained in this manner. Doing so might allow possible changes along the trail to be considered more closely, and decrease the likelihood of not detecting a real change that has occurred in just part of a trail plot.



II. Lakeshore Survey Estimation of Measurement Error



The SWIM lakeshore vegetation (LV) survey consists of purposefully chosen survey plots, commonly associated with near-lake campsites, which are meant to be re-surveyed every five years to detect change. The primary parameter under scrutiny in an LV survey is change in human-caused trampling and erosion on or within 1 meter of the greenline. The greenline is defined as the lake high-water benchmark where perennial vegetation resides. In addition to trampling, relative abundances of broadly defined vegetative community-types are tallied. In the survey, relative abundances of trampling type parameters, and of vegetative community type parameters are recorded as percentages (the number of steps which fall on each parameter divided by the total number of steps taken in the 60-meter plot times one-hundred).

Vegetation community types are designated as follows: 

· Graminoid/Herbacious community- rushes, grasses, sedges, and forbs.

· Shrub community- small to large hardy shrubs. 

· Tree community- trees. 


These community type designations are probably too broad to be useful for detecting changes in species composition with respect to successional status, as is the focus of similar greenline studies used on streams, but can help to describe the susceptibility of a plot to trampling. Stream greenline studies look to describe effects of vegetation on buffering erosion from running water. Alpine lakeshores experience very little erosion from moving lake-water, and so the SWIM greenline survey looks to describe the role of vegetation in buffering erosion from human trampling. 


Trampling parameters are designated as follows:

· Class I Trail- trampling which punctuates the greenline where vegetation should occur but is flattened or diminished.

· Class II Trail- trampling which punctuates the greenline where vegetation should occur but is absent and bare mineral soil is present.  

· Other- items other than vegetation or trampled earth such as rock, talus or downed wood that exist on the lake benchmark.

· Class I Trail within 1meter- all class I trampling as described above that exists within 1 meter to the landside of the greenline regardless of punctuation.

· Class II Trail within one meter- all class II trampling as described above that exists within 1 meter to the landside of the greenline regardless of punctuation.


As with the SWIM trail survey, sources of measurement error lie with site relocation, consistent determination of survey parameters, and measurement error. Survey plot locations are recorded anecdotally and photos are taken of the plot start point. Photos exist to illustrate typical class I and II trampling designation. Surveyor error must be minimized by thorough training. 

Procedure


Actual SWIM LV survey plots were surveyed between two and four times by two to three people throughout the summer of 2001. Eight different plots were surveyed in this manner. Relocation of the plot start point was not required in these tests due to time constraints while in the field. Photos of typical class I and II trail designation were provided, and all surveys were carried out by similarly trained SWIM members. The full lakeshore survey protocol used is described in the SWIM manual (pg.29).

Results

The pooled estimate of the standard deviation from each parameter listed above was used with the t statistic and fifteen degrees of freedom to estimate the minimum amount of change guidelines given in Table 2.  These numbers provide a guideline for interpretation of LV data provided the site is precisely relocated, the same protocol is followed, and individuals are similarly trained. The numbers given represent percent abundance.

	Table 2- 
	The minimum amount of change, in percent abundance, that would need to be observed to conclude that real change had occurred with confidence levels of 95 (0.05) and 75 (0.25) percent.

	

	
	
	Minimum Change in percent abundance

	Parameter
	S pooled
	0.05
	0.25

	Graminoid/Herbacious

Shrub

Tree

Class I Trail

Class II Trail

Other

Class I Trail w/in 1m

Class II Trail w/in 1m
	5.8

5.0

2.9

4.1

3.0

3.4

6.8

5.5
	10.2

8.7

5.1

7.3

5.2

5.9

11.9

9.6
	4.0

3.4

2.0

2.9

2.1

2.3

4.7

3.8


Discussion
  


The numbers in Table 2 represent an estimate of the amount of change, for each parameter, between two measurements of relative abundance that would need to be observed to conclude that a real change had taken place. For example, this means that if a difference in relative abundance of as much as 12 percent for class I trail within 1 meter were reported over time, there is a 1 in 20 chance that this observation is due solely to measurement error. 


The parameters appearing to have the smallest amount of error associated with correct detection are the ‘Tree’, ‘Class II trail’, and ‘Other’ parameters. This may be due to the inherent conspicuous nature of these elements, where they are more obvious and therefore more precisely detected by a number of people. Less precision appears to exist with the determination of class I trampling of both types (punctuating and non-punctuating), the Graminoid/Herbacious category, and especially with the determination of trampling within 1 meter of both types (class I and class II).


It makes sense that determining class I punctuating trampling as such would be slightly more difficult than that of class II because the definition of class I trampling is less clear-cut than that of class II. Specifically, class I trampling is described as flattened or diminished vegetation, leaving room for interpretation by observers; whereas class II trampling is defined as the presence of bare mineral soil which is likely more obvious and therefore more precisely detected by a number of people. 


The apparent lesser precision in detecting the graminoid and herbacious community type may have stemmed from communication problems about what species were to be included in this category. One member of the team stated, after the fact, that they had consistently included a type of mountain heather in this category, while others had included it in the ‘Shrub’ category. This problem was a disappointing reminder of the importance of documentation and training for consistency.


The determination of class I and II trampling within 1 meter appears to have lower precision yet. This may be due to the logistics of measuring these two parameters. Specifically, these two parameters are tallied at the same time, but separately from the other parameters (see Lakeside Vegetation protocol pg.31), resulting in a procedure that requires extra attention and is therefore more susceptible to mistakes. This also speaks to the importance of training and practice in the interest of precision.

Conclusion and Suggestions


Overall, the LV survey seems as though it can be useful for quantifying change in human-caused trampling of lakeshores associated with recreation sites. This is especially true when a preliminary site survey reveals very little or zero trampling, whereby future reports of even small amounts of trampling could be considered reason to take action. Confidently detecting change is thought to be more difficult, however, on sites that are already substantially impacted at the time of the preliminary survey. 

The LV survey is, at present, likely not sensitive enough to quantify change in vegetative community types with any meaningful accuracy. This may be changed in the future by implementing more specific community type categories, which are in closer tune to those typical of ecological succession. For example, the category for graminoid and herbacious vegetation could be split into two; and a ‘Shrub/Tree’ category could be added to more accurately measure the occurrence of such a situation. It has also been suggested that the protocol be modified to include a higher degree of randomness, such as the inclusion of a point-sampling device that acts to decrease the subjectivity of the observer. 

Appendix A

Sawtooth Wilderness Inventory and Monitoring

Trip Checklist

Camp Equipment:

· Personal Clothing

· Rainwear

· Sleeping Pad

· Sleeping Bag

· Tent

· Stove, Fuel, and Cookware (Remember your damn spoon)

· Spoon!

· Food and Yummies

· Water Bucket

· Water Filter

· MANY EXTRA BATTERIES

· Headlamp

· First Aid

· Mug/Cup

· Fishing Pole(s)

· TP

· Trowel

Work Related Equipment and Instruments:

· 2-way Radio

· Ample Copies of ALL data sheets

· Applicable maps, blow ups, photos, and previous campsite/ inventory sheets

· Pens, Pencils, Sharpies

· Calculator

· Field Guides/ Keys

· Compass

· GPS unit

· Binoculars

· Spotting Scope w/ Tripod

· Measuring tape and Strings (if used)

· 20 survey flags

· Amphibian Net

· Sandals and Neoprene Socks or Hip Waders

· Blaster, Tape Player, and Bird Tapes

· Camera with extra disks and extra battery

Appendix B

Frissel Rating Table

(From Frissel, 1978)

	Condition Class
	Visible Indicators
	Management

	1
	Ground vegetation flattened, but not permanently injured. Minimal physical change except for possibly a simple rock fireplace.
	These sites are barely recognizable as camping areas. If not in situations known to be sensitive to use (e.g. wet or slump areas), no management action is necessary. Maintain current use or allow increase if other sites must be closed.

	2
	Ground vegetation worn away around fireplace or center of activity.
	Site change now apparent, but still within acceptable limits. These areas are readily identifiable as campsites and will continue to attract use. Future use should be carefully monitored to detect adverse change.

	3
	Ground vegetation lost on most of the site, but humus and litter still present in all but a few areas.
	A transitional condition. Considerable change in plant cover is evident but few signs of soil problems. This condition might be accepted as normal in high use areas. Modification of current use patterns and intensities may be needed to prevent further change.

	4
	Bare mineral soil widespread. Tree roots exposed on the surface.
	Deterioration is accelerating. If current level and type of use continues, soil erosion, loss of tree cover, and aesthetic degradation are likely. Withdraw use from these sites to allow recovery. Consider artificial rehabilitation. Is site is improperly located, permanent closure should be considered. If site is reopened insure that use patterns are adjusted to prevent re-injury.

	5
	Soil erosion obvious. Trees reduced in vigor, or dead.
	Natural recovery will be extremely slow. Sites should be closed permanently and alternate ones located. If the site is crucial to recreation patterns, extensive rehabilitation will be required to return it to acceptable condition.


Appendix C

Coverage Class Estimation Guidelines

Appendix D


Survey Type Two-Letter Codes

Survey Type 







Code

Amphibian Surveys 






AM

Archaeological Surveys





AS

Campsite Surveys






CS

Dead and Downed Wood Surveys




DD

Goshawk Surveys






GH

Lake Survey







LS

Lake Trail Surveys






LT

Lakeshore Vegetation Surveys


`

LV

Owl Surveys







OW

Peregrine Falcon Surveys





PF

Potential Sites







PS

Trail Surveys







TR

Wolverine Denning Site Surveys




WD

Wildlife Observations Surveys




WO






Appendix E

Sawtooth Wilderness Inventory

Post Trip Data Management and Checklist

· Return all SWIM tools and materials to storage

· Organize data sheets by drainage and lake

· Inspect data sheets for completeness, adding any missing info available

· Assure there are no duplicate inventory numbers

· Arrange old and new campsite inventory sheets together to ease computer data entry

· During this process, use photo number transfer sheets to transfer the disc and photo numbers from the data sheets to the transfer sheet, and recording the inventory number which will be the photo’s new file name once downloaded

· Mark survey location information on map blow-ups in a clear manner using colored pencils or highlighters if desired

· Put cleaned data sheets in the “To Be Entered” file

· Use the photo number transfer sheets to download, rename, label, and organize photos in the computer files

· Enter data into the SWIM database

· Place entered data sheets in the “To Be Filed” folder

· File data sheets 

· Put old campsite photos in the “To Be Scanned” file, and return any photos of campsites not inventoried to their proper file folder in the old campsite files

· Write a trip report and file it in “Trip Reports”

Appendix F

Creating Hot Links in Arcview GIS

 SWIM Project References

Amphibians:
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