Wetlands Regional Monitoring Program Plan 2002
Part 2: Data Collection Protocols ~ Special-Status Species: Salt Marsh Harvest Mouse

Data Collection Protocols
Surveying for the Salt Marsh Harvest Mouse
[Reithrodontomys raviventris},
California Vole (Microtus californicus)
and Other Small Mammals

Random Sampling Protocol
Gretchen E. Padgett-Hohr
Rana Resources
Fremont CA

Non-random (grid-based) Survey Protocol
Howard Shellhammer, Professor Emeritus
Department of Biological Sciences
San Jose State University

Photo by W. Geissel

I ntroduction

The sdt marsh harvest mouse Reithrodontomys raviventris) (SMHM) is a smdl

rodent endemic to the marshes of the greater San Francisco Bay and the Napa, Petaluma,
San Pablo and Suisun Bay sdt marshes. The sdt marsh harvest mouse is consdered to
be a keystone species in tidal and brackish marsh habitats as SMHM populations succeed
best in complete, hedthy marsh ecosystems and decrease in numbers or are extirpated in
human-dtered marshes. Sdt marsh harvest mouse populaions are negatively affected by
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factors such as the dimination of upland marsh habitat- areas hat provide refugia during
high tides (Shdlhammer, 1989). Habitat destruction and modification since the early
1900's resulted in the U. S. Fish and Wildlife Service (USFWS) liging the SMHM as
Endangered on October 13, 1970. The State of Cdifornia followed suit on June 27, 1971
when the Cdifornia Depatment of Fish and Game (DFG) granted the SMHM Fully
Protected status. The liding of Reithrodontomys raviventris currently conssts of two
subspecies.  Reithrodontomys raviventris raviventris (the Southern subspecies) and
Reithrodontomys raviventris halicoetes (the Northern subspecies). R. r. halicoetes is
found in Marin County, and throughout the Petduma, Napa and Suisun Bay marshes
Due to the Federd and State lisings and the paucity of information available on the
biology of this organiam, there is an active interes in determining and monitoring the
current digribution of the SMHM within the species higtoric range on date, federd,
municipal and private lands.  Both subspecies merit long-term monitoring because of
their protected status, endemic character (Goas Project 2000) and potential for extinction
over the long run. The subspecies of the Cdifornia vole, Microtus californicus
sanpabloensis, while not endangered is both endemic and a sgnificant member of st
marsh ecosysems. Both species merit long-term monitoring because of their protected
datus and/or endemic character (Gods Project 1999) and in the case of the mouse its
potentid for extinction over thelong run.

RANDOM SAMPLING AND NON-RANDOM SURVEY PROTOCOLS
Overview

Two smdl mammd live-trapping protocols are presented here.  These two
protocols were developed to survey a sampling universe conssting of diked, muted tida,
tida sdt, and brackish marsh habitats around the San Francisco Bay Area (a total of nine
counties) and to specificaly target a rare species (SMHM) as well as other rodent species
known to occur in the brackish and tidd marsh sysems. Both protocols can be
trangposed for use in other sampling universes (i.e. habitat types) even targeting more
common smdl mamma gpecies These protocols are not intended for trapping
shrews, which requires other specialized techniques.

The random sampling protocol was developed in order to creste a standardized
methodology which can test for presence/absence, stand up to scientific scrutiny, and aso
dlow regionwide andyss of data sets obtained through both the regional monitoring
program and surveys conducted by individuds from the public and private sectors.
Approximady two days ae required to complete setting up the random trapping
arrangement, and the process of set-up is somewha complex. The length of the trapping
period, once the traps have been arranged, can be for a single trapping event (typicaly 4
nights) to determine presence/absence, or can be extended over a period of several weeks,
months or years to answer other biologica questions.

The random sampling technique is desgned to determine sdt marsh harvest
mouse presence or absence & a given dte, distribution, population size and abundance,
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and to examine potentid habitat and microhabitat varigbles (Padgett-Flohr 1999); thus
providing detaled information on the habitats, didtribution and current locations of the
sdt marsh harvest mouse around the San Francisco Bay Area. As new information from
ongoing research becomes available on mouse habitat use, this survey protocol may
require modification to include locd variations in life higory traits between the northern
and southern subspecies of salt marsh harvest mouse.

The nontrandom trapping protocol (“grid’ trapping in amal regions within entire
marshes) has been used historically and is the method ill used today by most resource
agencies. In use by mammadian ecologists over much of North America, the grid or nor+
random method provides a “sngpshot” view of the portion of marsh (or other habitat type)
contained within the survey grid. In practice, trgps are aranged in a grid pattern within a
habitat patch sdected by trappers well trained in the natura history of the target species.
The nortrandom method can provide vauable data about areas within grids that are
judged apriori as habitat. According to strict sample theory, however, the data cannot be
extrapolated to places outsde the grids because the grid locations are not randomly
chosen. Choosng of a grid location based on professonad judgment reduces the
goplicability of the survey results. For example, if the judgment about habitat is wrong,
then the nonrandom approach might yield a false negative result; animas may be present
within the gte but absent from the grid location. The random approach digtributes the
sampling effort across the heterogeneity of habitat and thus can reduce some of the bias
of presumed habitat preferences. This is important because the didribution of sdt marsh
harvest mice among habitat elements can vary among stes (Padgett-Fohr and Isakson in
press). Usudly a single day is required to complete setting up the trgpping arrangement
for the grid system, and the process of set-up is draghtforward. The length of the
trapping period, once the traps have been arranged, can be for a single trapping event to
determine presence/absence, or can be extended over a period of severd weeks, months
or years to answer anarrow range of other life history questions for the area of the grid.

The choice of protocol will depend on time, money, and avalable personnd, as
well as on the question being addressed. The nortrandom method may be most suitable
for determining presence or absence in a fixed reference grid. In addition, condraints of
sdlected tidd marsh habitats can cause trapping operations to be set up tha follow neither
protocol given here. For example, narrow bands of tida marsh have to be sampled Ly
Setting traps dong short transects pardld or perpendicular to the foreshore. The transects
can be randomized, but the narrow patch is not conducive to typica grids. Customized
trapping setups are usudly the norm for very smal or remnant marsh habitats.

Per sonnel

It takes a minimum of two people to set up the randomized regime and a
minimum of one person to set up the grid regime; however safety concerns for target
animas and trappers in the highly urbanized Bay Area generdly warant the use of two
or more people to set up trap arrays and conduct trapping operations.
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Per mits

Trapping for the SMHM requires possesson of a current Section 10A permit
issued by the USFWS, a current Memorandum of Understanding (MOU) with DFG and a
current Scientific Collecting Permit dso issued by DFG which reflects the conditions of
the 10A permit. Lead trappers should be permitted to ear-tag st marsh harvest mice.

NOTE: Permitting for the two subspecies [Reithrodontomys raviventris
raviventris (the Southern subspecies) and Reithrodontomys
raviventris halicoetes (the Northern subspecies)] is a process
independent of esch other.  All permits must reflect both
subspecies or, the trepper may only tregp in areas where the
subspecies for which they are permitted, is known to occur.

All fidd assgants who will be touching trgos for the purpose of baiting,
insulating and/or setting them must be lised on a current Section 10A permit and MOU
(J. Gudafson DFG, persond communication), which do not necessarily need to be
associated with the lead biologist conducting the trapping.

Individuals who are not liged on any permits as ether principd investigators or
fidd assdants, are dlowed to asss with other activities associated with setting up the
sample area, such as flagging and numbering trap Stes It is recommended that al
persons involved in trapping operations be in possession of a current Cdifornia Scientific
Coallecting Permit.

Sampling Universe, Sites, Strata, and Units

The sample universe for ether protocol encompasses the tidd marshes of the San
Francisco Estuary. Sample sites are wetland projects or other patches of tida marsh. The
primary drata are the high marsh plan and backshore. These man drata include many
lesser habitat elements, such as levees ad channels margins, that can be of specid interest
at some Sites.

The USFWS does not currently have a standardized protocol for determining
population densties due to the lengthy trapping periods required, habitat complexity of
dtes to be sampled, and the extreme variations in population numbers at occupied Sites.
Therefore, (regardiess of the protocol chosen), for comparisons between sample stes, the
accepted unit of population size is "catch-per- unit-effort.” The unit of effort is he “trap
night.” One trgp operated for one night = one trgp night (TN). The "catch” is whatever
gpecies you are trgpping (which, for example, could be 1 SMHM caught in 100 TN =
0.01 SMHM per unit effort). Use of these units dlows for comparisons between Stes for
which data were obtained using smilar trapping methodologies.
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Protocol for Random Sampling
Gretchen E. Padgett-Hohr
Rana Resources
Fremont CA

This protocol involves completely randomized sampling regime to determine
absence-presence, microhabitat preferences, rodent movements within entire marshes,
population didributions across a marsh, changes in didributiona patterns, tempord
changes and other ecologicd questions depending on the length of time a dudy dte is
sampled. This sampling technique has inference limits as large (or smdl) as the sample
areq, if the randomized points are scattered across an entire marsh, conclusions can be
inferred about the entire area.

Timing

Approximately two days ae required to complete setting up the trapping
arrangement, and the process of set-up is somewhat complex. The length of the trapping
period, once the traps have been arranged, can be for a single trapping event to determine
presence/absence (typicdly 4 nights), or can be extended over a period of severa weeks,
months or years to answer other biologica questions.

Seasonality

If presence/absence of the SMIHM is the only question to be answered, then this
protocol may be used and trapping is merdy conducted for a sngle event.  For this type
of question it is best to focus on trapping during pesk recruitment, which is generdly late
soring-early summer depending on the Site's location around the San Francisco Bay.

For gudies of habitat and microhabitat preferences, as well as other more
complex research questions, an extended period of trapping is needed. Since SMHM
populations change in didribution over time and the didtribution is not aways patterned,
aurveys should be carried out over a minimum of a four-month period between April-July
with one sampling event each month. This will dlow investigators to detect paiterns of
digribution and changes over time aswdl as any ddidicdly dgnificant associaions
between SMHM presence and any given correlate (Padgett-F ohr and Isakson in press).

Analysis

Depending on the type of question being asked, the timeframe involved, and/or
vaiadles being tested, a number of different datisticad tools ae avalable Random
sampling lends itsdf to a wide number of tests in particular the Principa Components
Andysis (“PCA”) and the multi-way Loglinear Andyss.

Recommended Sample Size
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According to the standards of current biodtatistics (Zar 1994) a minimum of 30
sample points is required to conduct vdid biodtatisicd anadyses This means that a
minimum of 30 trgpping locations is needed. However, with a rare species like the
SMHM it is prudent to increase the sample sze to increase the likeihood of capturing
anmds.  The primary limiting factors here ae the time condrants aticdated in the
conditions of the federd permit as they pertan to SMHM. For other smdl mamma
goecies (eg. Cdifornia meadow voles) the number of sample points is limited by the
trappers ability to get to dl the locations and obtain the data in a reasonable length of
time, posing no risk to the target species, and meeting budgetary condraints. One way to
increase the number of sample points being surveyed without any jeopardy to animas or
humans isto team up trappers, rather than having asingle trapper survey an area.

Trgpping st marsh harvest mice is chalenging for many reasons, not the least of
which is the time condraint imposed on the trapper by the Federa Endangered Species
Permits issued by the USFWS for Reithrodontomys raviventris. As aticulated in the
Conditions of the Section 10A permit, dl animas must be released within one hour of
sunrise. This condition limits the number of traps one trgpper can process and dso limits
the area the trapper can effectivdy cover. Therefore the initid task in seting up a
random sampling scheme a any given locde is to determine the Sze of the area of
interest. In past research conducted in a muted tida marsh ~300 ha was found to be the
maximum area one trgpper could cover usng random sample points (Padgett-Fohr in
press); however this is subject to a certain amount of Ste-specific modification as access
within eech marsh system will vary. If access within the marsh is unredricted as is
frequently the case in diked marshes, then the area can be enlarged; if access if very
difficult as is the case with tidd marshes, then the area may need to be reduced. If the
sample area is large (>300 ha) then it may be subdivided and random sampling conducted
within eech subdivison. If a gte is exdtremdy large then subdivisons can be randomly
chosen for random sampling within those subsets.

Obtaining Random Sample Points!
Photo-map

Once the sample ste has been identified, a photo-map of the area must be
procured. The photo-mgp must be of sufficient resolution (gpproximately a 1:1000 scae)
to dlow the credtion of a grid overlay that demarcates the ste into ~50m X 50 m blocks.
The Digitd Orthoguadrangles (DOQs) produced by the USGS are sometimes suitable,
dthough they may be outdated for some dtes. The following procedure has proven
useful.

Starting with the appropriate USGS 7.5" topographic quadrangle ("quad"),
divide the quad map into quarters (NE, NW, SE, SW). Identify which
quarter(s) of the quad the sample area is located in. Contact the Eros Data
Center  (http://edcwww.cr.usgs.gov/eros-homehtml)  with the information
(name of topographic map, appropriate quarters and co-ordinate system)

1 This only needs to be done once for each site- the points then become permanent sampling points.
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and purchase the required photos®. Once the photos are obtained it will be
useful to make some inexpengve copies that can be marked upon.

Creating the Grid Overlay and Random Sampling Points

A GIS can be used to generate the grid and to randomly sdlect from it the sample
gations. The following procedure can be used in the absence of aGIS.

Draw a grid over the photo-map of the survey area, such that each cell of the grid
is gpproximately equal to a 50m x 50m area on the ground. The dze of the cdls is
subject to a ceatain amount of flexibility, snce some sample areas may be smdler than
300 ha and the block sizes will then need to be somewhat reduced. When drawing the
grid overlay, orient the grid lines north-south and east-west in order to Smplify the task
of locating sample locations and compass bearings in the fidd. Number each block on
the map and then conduct a random draw to identify 40 blocks as sample locations.
Denote on the map which blocks will be sample locations and caculate the compass
bearings of the grid lines (N, S, E and W)

Transferring Sample Points from Paper Map to Sample Ste

To conduct the trandfer, fidd personnd will need a rangefinder, compass,
binoculars, inflatable boat with oars, neon flagging, (reflective flagging is adso useful),
and permanent markers. Walkie-takies are convenient but optiond.

This process requires a minimum of two people. In the absence of a GPS, a team
of three people is preferable. The following procedure can be used to locate the sample
blocks without a GPS.

One person to be the "traveler.” This person is directed by the other two
individuds to each desgnated sample block and will place flagging such tha
the sample point and the route to the point will be easy to find during the
trgoping period. The travder will uniqudy number the flag of each sample
block. A second person consults the compass and directs the traveler dong the
designated compass bearing, which was taken from the origind gridded map.
(If there are only two people, the traveer will need to read hisher own
compass as they walk-- mantaning the bearings cdculated from the map).
The third person (or second person if there are only two individuals) measures
the distance the travder has waked usng the rangefinder, indicating when the
traveler needs to stop to set a sample point. If the grid blocks are 50m x50m
blocks, then the travder will wak in increments of 50m as directed by the
distance reader.

Example: The procedure begins in one corner of the sample area  For this
example the southwest corner is the start point and blocks are 50m X 50m.
Usng the rangefinder or a measuring tape, firs locate the traveler in the

2 The priceis $50.00 for thefirst file and $7.50 per quarter thereafter.
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middle of the most southwest block- (eg. if blocks are 50m x 50m then the
traveler will need to wak 25 m east and 25 m north to locate him/hersdf in
the middle of the firg block). This beginning point is important because the
other locations will be cdculated from here.  The compass reader and the
distance person then dign themseves with the traveler such that the compass
person can direct the travedler dong the proper compass bearing and the
distance reader can determine when the traveler has walked the appropriate
distance to end up in the middle of the next block. The blocks can then be
"legp-frogged” in this manner, by the travder waking in increments of 50 m
adong the appropriate compass bearing until a desgnated sample block is
reeched. Depending on the maximum detectable distance of the rangefinder
being used, the distance and compass readers will need to move forward and
catch up to the traveler, once the traveler has reached the maximum distance
the rangefinder can read. Once the distance and compass readers reach the
spot held by the traveler, the traveler can then resume walking.

Note: Stating in one corner does not mean that adl sample blocks must be
determined from that point. The process can be repeated from al four corners
(usng the compass bearings cdculated from the map), which can make the
traveler's job a bit easer. Areas of channds and doughs that cannot be
negotiated on foot will need to be crossed usng inflaable boats. The
inflatable boats can easily be carried across vegetated aress.

Once dl sample points have been located and conspicuoudy flagged AND the
routes to the points flagged as wel, transdfer al information (including the routes) to a
fresh copy of the photo-map. It is advisable to make multiple copies of this find map and
to have those copies laminated for usein the fid.

Timing and Seasonality

The window for sampling will vary according to the condition of the sample ste.
Tida areas should not be trapped during times when high tides cover the marsh plain. Fr
sampling the plain, it is best to conduct the sampling a the end of a negp tide series,
when mice and other smdl rodents that might be subject to trapping have had time to re-
occupy the plain after its repested tidd inundation.

Trapping Specifics®

At the center each of the sample blocks, three trgps should be Stuated in a triangle
configuration, with traps placed 5m gpat. The maximum number of traps that can be
processed within USFWS Section 10A permit time congraints is about 120 traps per
trgpper.  Sampling continues for sx nights following the conditions of the trapper’s
federa permit.

3 Salt marsh harvest mouse trapping must be carried out by a trapper permitted by the USFWS and

all field assistants who assist in setting traps must be listed on a permit.
WRMP
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Section 10A Permit Conditions

?? All traps should be st within 22 hours d sunsat and al animas need to
be released at the point of capture within an hour of sunrise.

?? Traps should be supplied with 100% cotton (100% cotton is eesly
obtained in large sheets a fabric sores in the baiting section of the
quilting supplies; the cderks will even order it in large quantities for
customers). In addition, the trgps should be provisoned with wild
birdseed and English wanut mests.

Protocol for Non-random Survey

Howard Shdllhammer, Professor Emeritus
Department of Biologicd Sciences
San Jose State Universty.

I ntroduction

This protocol was developed for surveying diked, muted tidd and tiddl sdt and
brackish marsh habitats around the San Francisco Bay Area. It is a standard survey
method for determining the presence or absence of target smadl mamma species It can
a0 be used to monitor datus and trends in smdl mamma populations within the areas
surveys.

Two sandl mammd live-trapping protocols are presented in this document (see
the random sampling protocol above prepared by Gretchen Padgett-Fohr). The choice of
protocol will depend on time, money and personnd available, as wel as the research
question being addressed.  Currently there is no standardized protocol for determining
accurate population dendties due to the lengthy trapping periods required, habitat
complexity of dtes to be sampled, and the extreme variations in population numbers at
occupied dtes. Therefore, for comparisons between sampling points, the accepted figure
to represent the population is the “catch-per-unit-effort”. The unit of effort is the “trgp
night”. One trap operated for one night = 1 trap night (TN). The “catch” is whatever
gpecies you are taking data on (which, for example, could be 1 sdt marsh harvest mouse
(SMHM) caught in 100 TN = .01 SMHM- per-unit-effort).

The nonrandom or grid method presented here is the one used by mogt
professona consulting firms and government agencies because of limitations of time and
money. It has been used for dmost dl consulting and research tragpping up through the
present time.  Due to recent advances in biodatidics, this method is now generdly
consdered useful only for presence/absence data The grid or nonrandom method is, in
essence a“ sngpshot” of the portion of a Ste that isincluded in the sample grid.
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According to this method, traps are arranged in a grid pattern within a portion of a
gte that is judged to be suitable habitat. The data are only applicable to the area of the
grid and cannot be extrapolated to other areas a the sample Ste or to other Stes. Auto-
correlation over time within the fixed grid reduces the vdue of daa for comparing one
dte to another. However, wetland managers are frequently most concerned with the
presence or absence of a target species, and non-random trapping within arees that seem
most suitable as habitat for the species can meet the managers information needs.

Survey Procedure\

Condition of Salt Marsh Harvest Mice and Other Small Mammals

This procedure requires much understanding of the naturd history and habitat
preferences of the target species. While volunteers can assst with trap deployment and
the checking of traps, a professond wildlife biologist with abundant knowledge of the
target speciesis required to choose the location s of the traps.

Only 1 day is usudly required to complete setting up the trgpping arrangement for
the grid system, and the process of set-up is Sraightforward. The length of the trapping
period, once the traps have been arranged, can be for a single trapping event to determine
presence/absence, or can be extended over a period of several weeks, months or years to
ansver a narrow range of other life hisory questions. However, safety concerns for target
animas and trappers in the highly urbanized Bay Area sometimes warrant the use of two
or more people for trapping operations.

A 10-meter interva between traps is used for most smal mammals, especidly st
marsh harvest mice. Grids of 50 or 100 trgps are common. It is difficult for one trapper to
handle more than 100 traps and meet the requirements spelled out in federa permits for
the st marsh havest mouse Different professona treppers and scientists trap for
different numbers of consecutive nights. A four-night trapping period is common.
Experience has shown that this level of effort provides adequate assurances that zero
counts mean the harvest mouse is aisent from the grid. The USFWS sometimes dipulate
longer survey periods.

Handling Mice and Data

All st mash havet mice captured are measured and inspected using the
following procedures.

Marking Individuals: Individud identification of sdt marsh harves mice
can best be made by ear-tagging the animds with uniqudy coded fidht
fingerling tags. The use of ear tags is by permisson of the USFWS and
CDFG personne. Animads can be blazed (i.e, a smdl bit of termind hairs
can be cut off to reveal a pattern of darker fur) but permisson to blaze
animads is again up to the permitting agency, and the technique does not
dlow for the identification of many animds in aty one population.
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Phenologica traits ae reasonably useful but not fool-proof in the
identification of individud sdt marsh harvest mice. Other species of amdl
mammals can be identified much more esslly.

Measurements of Harvest Mice: The following key traits described by
Fider (1965) and Shellhammer (1984) should be recorded on standardized
data sheets, as should behaviord observations. Weights should be taken on
the firg capture of each anima and then every time it is captured or
recaptured if there are concerns that captures and handling is affecting
body weight. Obvious immature sdt marsh harvest mice of very low
weight (about 8 grams visudly estimated) should be released a once to
avoid the additiond trauma of handling them. Capture/recapture status and
reproductive condition should be recorded.

Tall Traits of Harvest Mice (after Fider, 1965 and Shellhammer, 1984)

Characteristic Score
0 1 2

Tal tip Blunt Intermediate Pointed
Color pattern of tall Unicolored Intermediate  Bicolored
Hair color on venter of tail None Few Wh.'te

Hars
Diameter of thetal - 20mm
from the base of the tal. 221 20 <19

Tota score 0-3 salt marsh harvest mouse
4-5 unidentifiable

6-8 western harvest mouse (R. megalotis)

The behavior of sdt mash havest mice (active, intermediate, placid)
should be recorded as behavior. The tail/body ratio (See Fider. 1965) are
adso hdpful in identifying harvest mice when used in conjunction with tall
trats. Sdt marsh harvet mice ae usudly placid while western harvest
mice are usudly very active. Western harvest mice tend to bite; the st
marsh harvest mouse doe not.

Habitat Data Describe the genera vegetation of the overdl area of the grid
and how the grid(s) are podtioned within the generd aea This generd
description and the following plant characterizetion become increasingly
important when trgpping in margind habitats for the species, especidly the
st marsh harvest mouse. Beginning a one corner of the grid, and using the
trap as the center of a 1-nT plot, measure the height of the talest plant, the
percent cover of each plant species, and the amount of bare ground within the

plot. Continue these measurements at every second trap throughout the grid.
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If trapping is conducted in an area where Cdifornia deer mice (Peromyscus
maniculatus) are present, Hantavirus precautions will need to be taken during trapping
(i.e. use of gloves for handling rodents). At the conclusion of any trgpping, al trgps must
undergo a decontamination wash using a bleach solution.

Permits

A Feded Collecting Permit and a Memorandum of Undergtanding with the
Cdifornia Department of Fish and Game are required to trap and handle any protected
gpecies including the harves mouse and vole. There are more detailed requirements
presented in those documents than in this protocol. A Cdifornia Collecting Permit is aso
required by the CDFG.

Timing

The Sacramento Office of the USFWS must be contacted before any trapping
activity for permisson to trgp. Trapping is mogt likely to produce pogtive results when
caried out between May 1 and November 1. Trapping in the late Fdl, Winter or early
Spring will result in reduced likeihood of capturing the protected rodents, especidly the
SAt marsh harvest mouse, and trgpping then increases the risk of greatly stressing and
posshly killing st marsh harvest mice. Trapping during this period of the year should
be avoided unless requested by the USFWS.

Frequency or Interval of the Sample

Areas are usudly surveyed once, but repeated surveys can be done if indirect
estimation of change in “density” (i.e., capture effort) is consdered appropriate. Traps are
usudly st a 10-m intervals in square grids for four nights. Grids of 100 traps (i.e, 10 X
10 grids) are common. The grid may be elongated (eg. 1 trgps x 100 traps in narrow
fringe marshes), but the variance of the survey increases as the grid becomes less square.

Federd trapping permit guiddines prescribe cdosing and opening times of the
traps, usudly they are closed no sooner than one hour before sunset and opened and
checked no later than one hour after sunrise.

When trapping on a tidd marsh plain, trap placement and remova each day must
fdl between inundating tides Mot pemits require notification of the
USFWS/Sacramento  Office if any trgp deaths occur and temporary stopping trapping
until completion of consultation with the Service in that case.

Equipment

“Sherman” or amilar type live traps are used and usudly are placed in an equd-
Sded grid (i.e. 10 traps x 10 traps).

Traps must be provided with cotton and birdseed and/or wanut mesats and
covered with vegetation to prevent excessve heat loss during the night. Traps must be
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placed above the highest high tide line when trgpping during spring tides or a any other
tome when the high tides inundate the marsh plain.

Unitsof the Data

The units of data are the confirmed presence/absence of various species of small
mammals and some indication of relaive numbers using catch- per-unit-effort.

Recommended Sample Size

The number of grids per area and the size of the grids vary accordingly to the
needs of the client, investigator or agency. The area to be trapped may be enlarged by
running another grid adjacent to it for an additional four days or other period of nights.
Very low to zero captures of the harvest mouse or voles, depending on the god of the
trapping, poses the problem of whether zero captures truly means that none of that
gpecies is present. This posshility can be further tested by trapping the same grid for an
additiond four nights dating a week after the fird trgoping. While trapping this
additiond four nights is unlikely to produce a result that is 95% certain that no mice are
present, it does grestly increase that likelihood.

Recommended Format of the Fidd Record

Daa dheds should indude the folowing minimum items s, locaion of
trgpping area, body length, tal length, tail/body retio, weight of the animd in grams,
tedtis date if mae (descended or not), pregnant or lactating is a femde Tall
characteridtics as taken from Fider (1965) and Shellhammer (1984) as to (1) tip of tall
(pointed, intermediate, or blunt), (2) pattern of tal (bicolor, intermediate, or unicolor), (3)
ventrd tal hars (white intermediate, or not white) and (4) diameter of the tall a 20 mm
from the body (usud range lisged is from 1.8mm to 2.8mm).Behavior of animd (active,
intermediate or active). The color of the venter of the anima should be noted using
Fider's (1965) scheme (1) white, grayish white, (2) cinnamon pectoral spot, (3) band of
color across venter [chest], (4) ventra band of color, % of venter white, (5) venter a
mixture of color with %2 white, (6) trace of white, (7) venter dl cinnamon or buff of
vaying intendgty. A chart should be provided for dates of capture, stake number and a
description of the vegetation a those stakes. A section for comments should be provided.
A line or block should be provided for the diagnos's as to whether the mouse is a western,
sdt marsh or “intermediate’ harvest mouse.

Analysisand Presentation of Data

The andyds is draght forward. The results are presented as the number of
species and number of individuds of each species trgpped. That data re dso presented for
each gpecies in units of capture effort (i.e, catch-per-unit-effort). Data are presented in
tables.
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