Wyoming Natural Diversity Database
2010 Wyoming Pocket Gopher Surveys

INTRODUCTION
Thanks to cooperation with multiple organizations in 2009, the Wyoming Natural Diversity Database has created a distribution and habitat description model for the Wyoming pocket gopher (Thomomys clusius) (See pocket gopher link at ttp://uwadmnweb.uwyo.edu/wyndd).  The Wyoming pocket gopher is Wyoming’s only endemic mammal and is limited to the shrub/steppe of south-central Wyoming.  In an effort to continue to improve our understanding of the distribution and habitat of this rare and elusive animal, we would appreciate your cooperation in using these standard protocols when conducting surveys for the species.  Please feel free to contact me with questions or comments (Hannah Griscom, hgriscom@uwyo.edu).
METHODS
1.  SEARCHING FOR MOUNDS
The basic search method is to walk fixed, parallel transects, looking for and recording pocket gopher activity.  The objectives of your organization’s particular study will determine the size of the area you search and the distance between transects.  If complete coverage of an area is needed, we recommend that you place the parallel transects 50m apart.  If your surveys are more generalized (like those of the BLM in 2010), you can place transects 100m apart.  In either case, you should walk in a ‘zig-zag’ pattern along transects in order to capture all the potential habitat in your designated area.  Areas should be searched in this fashion, on foot, by one or more people using the “2010 Mound Survey Datasheet” to record your effort and the gopher complexes you find.  
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Pocket gophers spend much of their life below ground and their mounds are created by pushing soil out from their tunnel systems.  These mounds often do not have external holes (unlike other mammal burrows (see photo below), and are round and 8 -18 inches in diameter.  When you find a pocket gopher mound, conduct a more intensive search within a 20m radius around that point.  Count and record the number of “fresh” and “old” mounds there are to help you assess whether the site is worth trapping later.  When you find what you determine to be the center of fresh activity, record the UTMs.  This ‘complex’ will take up one line in your Mound Complex Table.  (Note: Some complexes are very small and others very large. We do not know how big a Wyoming pocket gopher home range is and whether they are solitary or colonial.  So, for our purposes, a ‘complex’ is defined by the number of gopher mounds within 20m of a fixed point).
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2.  LIVE TRAPPING

WHEN TO TRAP:   What is known about pocket gopher biology suggests that animals are most active and easiest to trap during the spring (mating) and fall (dispersal) seasons.  Although trapping efforts for Wyoming pocket gophers have not been attempted in the spring, trap success in south-central Wyoming has been higher in the fall (after August 15) than during summer months.  Sherman or Harmony pocket gopher traps (see equipment list at end) should be used to capture live animals.  Please us the ‘Trapping and Specimen Datasheet’ to properly record your trapping effort and process the animal completely before releasing it (this will include species identification, morphometric measurements, and photographs).  
HOW TO TRAP: At each mound complex, as many traps as possible should be set at active primary or lateral tunnels.  Often, the best way to find these tunnels is by probing next to or beneath the freshest-looking mounds until your rebar sinks into the tunnel space.  Once you have excavated a small section of the tunnel, use the wire end of a flag to follow the tunnel horizontally and determine if it is long or only a dead end (traps should only be set facing long tunnels (>50cm)).  In setting Harmony traps, make sure the mesh part of the trap is along the ground.  Bait the trap with carrots and leaves from some of the forbs on site (this will hopefully attract the gopher and sustain it through the night).  

Once the trap is stable and set horizontally at the tunnel entrance, it should be covered with a lot of soil to insulate it and keep out light.  Only a small hole at the end of the trap should be exposed to let in a small amount of light.  Wire flags should be used to mark each trap so that they can be found in the morning.  Traps should be set at a mound complex for three nights in a row or until a pocket gopher is captured.  After checking traps, be sure to leave them closed during the day, re-opening them in the evening. After traps are removed from a site, please cover up the holes you created.
Pocket gophers are very susceptible to heat, cold and handling stress.  Given T. clusius’ sensitive status and apparent rarity, pains should be taken to avoid trap and processing mortalities at all trap sites.  The most important thing is to set traps when the sun is low and check them early in the morning before it gets too hot (often this is by 8am).  In addition, animals should be processed in the shade and as quickly and carefully as possible before releasing.  Starting in late September and early October, if the daytime temperature is staying below 55ºF, it is possible to trap during the day (there is no indication that they are more active during the day or night).  In fact, this may be preferable to night trapping if temperatures are dropping below 40ºF at night.  In 2009, several gophers caught on cold October mornings were thought to be dead, but when they were warmed up (on the car dashboard) came back to life!!
Trapping and Specimen Datasheet- Directions 
TRAP SITE TABLE
· Complex Name:  Use the same name used in the initial Mound Survey Datasheet.  (BLM: eg. 5410315SW_001).
· Observers:  Give first initial and spell last name of all surveyors.

· Organization:  Give the name(s) of the organization or agency and office conducting the surveys (eg. BLM-Rawlins).

· GPS (NAD 83, UTM): Record the UTMs of trapping site.
· Waypoint Number: The waypoint number stored in your GPS unit.
· UTM Zone:  This will be either 12N or 13N in Wyoming.

· Trap Type (Sherman, Harmony, or other-explain): Please use a separate row for each trap type you use over the trapping period at a site.  “Harmony” traps made especially for pocket gophers by Harmony Metalworks, can be ordered, and are described in the Equipment List at the end of this protocol.

· No. set:  How many of each trap type was set at the entire gopher complex?

· Date & Time 1st – 5th Check:  Fill out the date and time in the morning when you checked all the traps.

· Notes:  Record any notes about modifications you made to traps in order to entice gophers.

CAPTURES & TISSUE SAMPLES

· Date (dd_mmm_yy): date of capture 
· Trap Type:  The kind of trap (Sherman, Harmony, etc.)
· Trap Status:  Use the codes provided at the bottom of the page.

· Pinnae Fringe: What color is the hair on the outer edge of the ears and how does it contrast with dorsum pelage (hair on back)?  Use the codes provided at the bottom of the page. (Also, see Thomomys species ID guide on next page).

· PA Patch: Is there a post-auricular (behind ear) patch?  Use codes at the bottom of the page to describe. (Also, see Thomomys species ID guide on next page).

· Photo Numbers:  Please take a least two pictures of the animal and record the photo numbers.  One picture should be of the entire animal, and the other picture should be a close-up of the ear and dorsum contrast.  (Note:  Close-up pictures of small animals can be difficult to take and may require use of the macro feature on digital cameras.  Please make sure that pictures are in focus and not shadowed by the observer.)  To record the correct photo number, switch the camera to the ‘play’ mode and locate the ‘xxxx.jpg’ name associated with picture you just took.  

· Species:  Your best guess of the gopher’s identity based on the characteristics above in combination with the Thomomys species ID guide.

· Body Length:  With a ruler, measure the distance in mm from the snout to the base of the tail.
· Tail Length:  With a ruler, measure the distance in mm from the base of the tail to the end (where flesh stops).  
· Hind Foot Length:  With a ruler, measure the length in mm of either hind foot.

· Weight:  Place gopher in a cloth bag and weigh the gopher with a Pesola scale or digital scale.  Make sure to exclude the weight of the bag from this measurement.

· Mortality?: Document whether the gopher died or was seriously injured.  Please save and freeze any mortalities.  (Hannah Griscom (hgriscom@uwyo.edu) would like to house them at the University of Wyoming).
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3.  HABITAT DATA COLLECTION
Our current understanding of Wyoming pocket gopher habitat (cite) is based entirely on one season of uniform data collection by multiple partners.  Results have allowed us to build large- and small-scale habitat models and those models now need to be tested.  WYNDD would greatly appreciate your help in improving these models by collecting habitat data at Wyoming pocket gopher capture sites and sharing the data with us.  We estimate that collecting this data will only take 1 hour per capture site for a crew of 2 people.  
Habitat Datasheets - directions

For the purposes of habitat data collection, the Wyoming pocket gopher capture location is the ‘habitat center’ and should be used as the center-point for all measurements.  If multiple captures of the same species occur within one gopher complex, only collect habitat data at one of the capture locations.  

SOILS & TUNNEL CHARACTERISTICS
A 1m x 1m Daubenmire plot is used for soil surface and vegetation cover measurements.  In the past, we have found that 4, 1m sections of collapsible PVC pipe (with 4 joints) work well in terms of price and portability.  
· Soil surface: Placing the daubenmire plot near that capture location, but in a place with undisturbed soil (no gopher mounds or human footprints), ignore the vegetation and estimate the percent cover of course fragments (rocks, pebbles >2mm) and soil (soil, pebbles <2mm).  The percentages must add up to 100%.

· Tunnel Characteristics:  Using a shovel at the tunnel where you captured the gopher, work backwards to a place NOT disturbed by your trapping efforts and dig a vertical cross-section of the tunnel from soil surface to below the bottom of the tunnel.  From the top of the soil, use a 30cm ruler or meter stick to measure the distance to the top, middle and bottom of the gopher’s tunnel in mm.
VEGETATION:

Vegetation measures begin with a general description of the plot (within a 20m radius from habitat center) and then proceed to line transects and Daubenmire plots as outlined below.  

· Photo numbers:  Standing at the habitat center, take photos in all 4 cardinal directions.  Photos should focus on vegetation within 20m of the habitat center.
· 3 most dominant shrub species:  Use your plant identification books to list the shrub species that provide the most cover within the plot.  Please write out full scientific names here (see Appendix A).
LINE INTERCEPT TRANSECTS

Four (4) linear transects are used to measure shrub cover at the plot.  A metric tape-measure should be used to measure the 20-meter-long transects that run through the habitat center in predefined directions.  In all cases, the 10m-mark should fall over the habitat center (see diagram below).  
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LINE TRANSECTS
« 4 line intercept transects
« Each is placed 45° from
previous.
« Each is 20 m long, centered at
the capture location.
« Only shrub cover is measured
(forbs and grasses ignored).

DAUBENMIRE PLOTS
«8, 1 mx 1 m Daubenmire
subplots are used to measure
understory and shrub cover.
« Placed at 5m and 15m along
line intercept transects.
« Shrub, forb, grass, bare ground,
mound, and rock cover (classes)
are measured.




Starting at either end of the transect, each shrub that falls beneath the right edge of tape measure should be recorded by species with the number of cm it covers recorded on the same row to the right.  In other words, in the Line Intercept Transect Table, at the first shrub you encounter along the tape, you will write the 4-letter shrub species code (see Appendix A) on the first row and record the number of total cm it covers in the cell to the right.  If the second shrub you encounter is a different species from the first shrub, record its 4-leter code on the second row, then record its cover in the cell to the right.  In some cases, it can be hard to distinguish a shrub from a perennial forb.  For our purposes, a shrub is defined by a plant at least 4cm tall with a woody base.  Please see Appendix B for guidance on how to estimate shrub canopy cover in confusing situations.


DAUBENMIRE PLOTS

Along each of the four line intercept transects, 2 Daubenmire plots should be measured.  One plot (1m x 1m) will be centered at the 5m-meter mark and the other at the 15m-mark on each linear transect.  At each plot, cover should be estimated for several general vegetation and soil classes (shrubs, forbs, perennial grasses, annual grasses, litter, rocks, and soil).  Use the cover class categories provided to estimate cover of each class in the ‘Daubenmire Plot’ table using Appendix C as a guide.
Pocket Gopher Survey Equipment List (per crew)

All Gopher Work

· Datasheets, protocol, pencils, fine-tipped sharpies, clipboards
· GPS & extra batteries

· Digital camera, camera card, extra batteries

Mound Survey Gear
-   Maps of survey area (with TRS marked on them)

·  (Printed aerial photos of survey area) - optional

·  Watch (preferably with stopwatch function)
Trapping Gear

· Live traps: Sherman
 and/or Harmony
 (a minimum of 25 traps per crew is recommended)

· (Trap covers-optional (for insulation))

· ~ 5,  2-3 foot long pieces of rebar (to probe for gopher tunnels)

· Carrots or other vegetable bait

· Carrying case/backpack  for traps

· Shovel(s)

· 2 trowels

· ~ 25 orange wire-flags (to mark traps)

· WYGFD Ch.33 trapping permit

· Gallon Ziplocs to extract pocket gophers from traps (and for trap mortalities) 

· Cooler with ice packs (to store specimens in vehicle).

· Leather gloves (for handling gophers)
· Gopher species identification guide (see protocol)

· Ruler (minimum of 15 cm long)

· Pesola scale (200 – 300 g)
· Cloth bag to weigh gophers

Habitat Gear

· ~ 5,  2-3 foot long pieces of rebar (for vegetation measurements)

· Meter stick (to aid in shrub cover and tunnel depth measurements)

· 1, 50 m tape measure

· 1 m x 1 m PVC Daubenmire frames (marked every 10cm)-easiest if they can be broken down for transport

· Compass with clinometer

· Plant identification book

APPENDIX A

Codes for Primary Shrub and Tree Species in the Great Divide Basin
	Scientific Name
	Common Name
	Code

	Artemisia frigida
	fringed sagewort
	ARFR

	 Artemisia nova 

 (syn;Artemisia arbuscula)
	black sagebrush
	ARNO*

	Artemisia pedatifida
	birdsfoot sagewort
	ARPE

	Artemisia spinescens
	budsage
	ARSP

	Artemisia tridentata 
	big sagebrush
	ARTR

	Atriplex confertifolia
	shadscale saltbush
	ATCO*

	Atriplex gardneri
	Gardner’s saltbush
	ATGA*

	Atriplex canescens
	fourwing saltbush
	ATCA*

	Ceanothus velutinus
	snowbrush
	CEVE*

	Cercocarpus montanus
	true mountain mahogany
	CEMO

	Chrysothamnus greenii
	rabbitbrush
	CHGR*

	Chrysothamnus nauseosus

   (syn; Ericameria nauseosa)
	rubber rabbitbrush
	CHNA

	Chrysothamnus viscidiflorus
	yellow/sticky rabbitbrush
	CHVI*

	Grayia spinosa
	spiny hopsage
	GRSP*

	Gutierrezia sarothrae
	broom snakeweed
	GUSA

	Juniperus scopulorum
	Rocky Mtn. juniper
	JUSC

	Kochia americana
	greenmolly summercypress
	KOAM*

	Krascheninnikovia lanata
	winterfat
	KRLA

	Leptodactylon pungens
	granite prickly phlox
	LEPU*

	Populus tremuloides
	quaking aspen
	POTR

	Purshia tridentata
	antelope bitterbrush
	PUTR

	Ribes spp.
	currant
	RIBES

	Sarcobatus vermiculatus
	greasewood
	SAVE

	Tetradymia canescens
	gray/spineless horsebrush
	TECA*

	Tetradymia nuttallii
	Nuttall’s horsebrush
	TENU

	Tetradymia spinosa
	Shortspine horsebrush
	TESP

	Xylorhiza glabriuscula
	woody/alkali aster
	XYGL


*= specimen exists in WYNDD office

APPENDIX B
Three cases of estimating shrub canopy intercepts (from George Jones, WYNDD)
a.  Single intercepts



b.  Two intercepts


APPENDIX C
Comparison Chart For Visual Percentage Estimation

(After Terry and Chillingar, 1995)
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Once you have recorded that complex, keep searching along your transect, but walk another 50m before you start looking for mounds again (otherwise you may have multiple complexes that overlap each other).  After you have searched your area, you must make a decision about which complexes are worth trapping.  Generally, at least 5 fresh mounds are needed in order to make a complex worth trapping.  However, which complexes you decide to trap also depends on the objectives of your study; you may need to trap every complex if you are conducting clearance work.
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Single intercept (overlapping canopies of same taxon)
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Two intercepts (gap > 10 cm in single canopy)





Two intercepts (overlapping canopies of different taxa)








�  Sherman traps (no smaller than 3”x 3.5”x 9”): http://www.shermantraps.com/


�  “Harmony” or specialized gopher traps can be ordered from Harmony Metal Works in Laramie.  Contact: Gus, 307-742-6014.  Price ~$20/trap.


�  Recommended: “North American Wildland Plants: A Field Guide” by James Stubbendieck et al.  2003. Univ. of Nebraska.
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