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Introduction

River otters (Lutra [= Lontra] canadensis) are medium-sized (5-13 kg), highly
aquatic mugdids that live in fresh, brackish, and marine environments. Currently in the
San Francisco Bay region, river otter populaions are stable and unevenly distributed with
relatively high numbers in the Ddta and Suisun, and lower numbers in the Napa marshes
(Carl Wilcox, pers. comm., CA. Depatment of Fish and Game) and aong the Contra
Cogta shordine of the Carquinez Strait (Johnson 2000). While river otters can live ina
wide range of habitats, this protocol will concentrate on tidd marshes and rdated
habitats, which are the focus of the Wetland Regiona Monitoring Program.

This protocol is based on a review of gpproximately 30 journd articles or reports
describing techniques for monitoring the datus of river otter populations throughout the
world.  Techniques include observation of river otters from fixed sampling points and
searches for ther dsgn, eg., sprants (scat) or tracks within fixed distances from the
sampling point. Spraints are frequently deposited in congpicuous places as a form of
sgnding to other animds, and are therefore useful in surveying for presence of otters.
Spraint density of the European otter (utra lutra) can provide a broad indication of the
datus of otter populations if sample sizes are large enough (Mason and Macdonad 1987).
Other methods of edimating river otter populations incude examining fur-harvest data
from commercid trappers, interviewing loca reddents, observing tracks left at scent
dations, usng mark-recapture techniques, and tracking river otter locetions after
aurgicaly inserting radio trangmitters,

Since little is known about the populations of river otters in the northern San
Francisco Bay region, this protocol provides ingructions to generate basdine information
on their presence or asence in the region which can be used as an index of spatid
digribution and abundance (Thompson et d. 1998). This protocol determines the
presence of river otters in perennid Sreams with both tidd wetlands and non-tidal
ripaian aress. If cogt prohibits implementing the complete sampling effort, then non
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tida riparian areas can be omitted from the surveys. However, if both habitat types can
be surveyed, an indication of the relative importance of each may be determined.

Survey Procedure
(From Clark et a. 1987; Shackelford and Whitaker 1997):

1. On a USGS ma or auitable GIS, ddineate sections with tida
marshes that are likdy to contain river otters in portions of Napa,
Sonoma, and Solano counties and aong the Contra Costa shoreline.
One of two approaches can be used:

(a) Measure the length of creek/river in each of the four counties to
sample a particular percentage of the total creek length in each
county (first choice); or

(b) Sdect four regions of gpproximately the same size within each
of the selected counties (second choice).

Within the entire area recommended for the four regions (whether by
creek length or sdected area), number al bridge crossings that cross
perennid dreams and, if possble, digtinguish between tidd and norn+
tidd habitats based on tidd devaions or sdinity. Exclude bridge
cossings over divided highways and within city limits where high
human activity is likdy to discourage the presence of otters.
Randomly sdect a subset of 30 sample units in each region from the
numbered crossings. If any sdected sample units are within 1.0
kilometer of each other, omit one to decrease the posshility of double
counting the same otter at different sample units, and continue the
random selection until 30 sample units a least 1.0 kilometer apart are
selected.

Note that bridges are sdected for ease of sampling but are not
required. Sample units located at least 1.0 kilometer apart aong tidd
creeks can be randomly sdected a the firg sampling and carefully
described on maps and in notes for future sampling at the same ste. A
GPSunitisided for marking and finding Sations a future dates.

2. Observe the banks of the tidal creek for sSgns of river otters — ether
tracks or scat --100 meters upstream and 100 meters downstream of
the bridge sample unit. 1 Only presence or absence will be recorded,

1 Clark et al. 1987 used 100 meter segments upstream and downstream of the bridge station (total 200 meters) for their Georgia

study. Mason and Macdonald (1987), however, note that the standard survey distance used in Europe for determining signs of
Lutra lutra is 600 meters (total), and that between 69% and 79% of positive sites for otter Sgnswerefound withinthefirs 200
meters. We recommend using the 200 meters total described by Clark et al. (100 upstream and 100 downstream) in this protocol
with the understanding that if positive sites are not identified, the distance should be doubled in both directions Also notethet
regression analysis could be performed to predict the occurrence of otter signsin the event that the survey was extended to 1000
meters (Mason and Macdonald 1987).
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s0 do not atempt to count the number of tracks or scat. While
preliminary data will be compared on the bass of presence/absence,
the data sheet is gdtructured for data a 10-meter intervals in order to
provide more detailed data if necessary for future analyss. Record
confirmed otter tracks or scat on the data sheet and note the
predominant vegetation type and approximate cover in the area
Record other animals or animad dgns in addition to tracks and scat that
may or may not be from otters, eg., bedding stes, haul-outs rolling
gtes, dides, diggings, scent-posts, dens (holes in river banks, under
trees, or under other large objects). (See sample data shest)

3. R%rt the prajoml na‘lt Mustelids: Weasels and relatives
1 Habitat: River and stream beds. Lives an
Vwaatl On typ% on the neststl:tb:nk b:rrgvxs/:, but r:as alsLo f\sest i: '
bmk beng SJI’Veij, a‘]d ‘lsog ‘.aTS":n sfpring, travels overland, often *
. . ; several miles from water sources. v
|tS 8ppl’OXI mde FHcmt i Similar species: Differs from other speci .
COVeY. Alw note Whaha- ! by web'b?:g and wndeehsmd foo‘):h pectes 1
. . . . Other sign: se dirt banks show where
other wildife or signs of otters hae rones o e s Show where
wildife are present. (See vt o S o o sentposts,
anple data g,]a) snow and over ice-covered lakes. *
o .- ‘ ey » * v
4. In the unlikey event that |
river otters are observed, iae .‘:
record their behavior as
described on the sample ¥ ¥
data shest. *
"y — pad
Per mits Jront »
63x75cm
This protocol cdls for smply
observing otters or signs of otters, and .
does not, therefore, require a permit. &'
(Since river otters are a protected
gpecies according to the CA. ”
Depatment of Fish and Game, any ja3sn bound
handling of otters for research o
. . FR TRACK WIDTH
purposes requires an MOU with the

Department.)

Per sonnel

87

FRONT TRACK LENGTH

A one-day training sesson is suggested for volunteers or CA. Department of Fish

and Game personnd to become acquainted with river otter sgn and to be able to
diginguish this 9gn from that of other animas. The success of the monitoring program
will depend on the observer's ability to correctly distinguish otter tracks and scat from
those of other animas. It is important that volunteers understand that river otters can be
dangerous and should not be approached or touched.
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Sample Universe?

River otters can be found in coastd marsh areas and along Stream channds.
Surveys are conducted at points of access to marshes and stream channels, which are
most commonly bridges. The protocol ingructs the surveyor to randomly sdect bridges
from dl available and to search for tracks within 100 meters above and below the bridge.
Thus, the sample universe is dl areas within 100 meters of a bridge within the Napa,
Sonoma, Solano, and Contra Costa County shorelines.

Sample Strata?

The four regions that will be sampled were sdected to assure that the sampleis
representative, but we do not propose a sampling scheme that will achieve separate
edimates of population daus for each region. We recommend agangt dratification
initidly.  Stratification is usudly recommended when there is a strong expectation tha
the detections will be different in different types of habitats or different regions. The daa
do not yet exig to make this determination. Ingteed, the initia inventory should be
conducted without gdratification and then, if it is determined that otter detections seem to
be biased toward one type (e.g. non-tidd marsh creeks), then the design should be atered
(to be more efficient) in subsequent years.

Timing

Few sudies of river otter dendgty and abundance are reported in Cdifornia.  In
dates or countries with snow, locating tracks are the recommended survey technique and
the timing of the sample therefore depends on snowfdl, but this is not appropriate for the
San Francisco Bay region. Labor-intensve and relativey short-lived studies usng Sfted
sand or agriculturd lime (Clark 1982; Clark et ad. 1987) often use a scent-attractant so
that samples are timed to coincide with the breeding season when vidtation rates to scent
gations are high, eg., January - February in the southern United States (Clark et al. 1985
and Shackdford and Whitaker 1997) and May-April in Idaho (Mdquist and Hornocker
1983). Because this protocol does not recommend scent-dations due to the high labor
cods, and because river otters in warmer climates may be active a dl times of the day
and year, confining the sampling period to a paticular season or pat of the day is
unnecessary.

Instead, surveys for river otters in the San Francisco Bay region should coincide
with hydrologica events. Clark e d. (1987) recommend that surveys be conducted no
ealier than 3 days dfter a rainfal and only when waer levels are medium or low. In
tiddly influenced aress, it is extremely important to survey creek banks on ebb tides to
avoid being trgpped by incoming tides. Surveys dong creek banks should cover enough
area above the high tide level to observe wetland areas that have not been recently
covered by tides.

Surveys can be conducted as often as fiedld personnd are available, ranging from
monthly to yearly if tha is dl that is possble. Surveys conducted smultaneoudy in each
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of the four regions (Napa, Sonoma, Solano, and the Contra Costa shoreline) would be
ideal but not required.

Frequency or Interval of the Sample

The “Presence/Absence” section above describes the random process of selecting
sampling units dong the creeks in the 4 counties and of surveying them up and
downstream for 100 meters. Recommended survey areass are 5 meters wide, at 10 meter
intervas for a total length of 100 meters dong one creek bank (see attached data sheet).
However, actual boundaries on sampled areas may differ from the recommended area and
will be determined in advance, after reconnaissance.  Upstream and downstream photos
should be taken at each station.

Data would preferably be collected 24 timeslyear, but once per year will provide
adequate data for andlyss of population trends in the sub-regions.

The sample units are segments of stream bank that occur 100 meters in each
direction from a bridge. The ertire sample unit is searched for tracks so that there are no
repested measurements within a sample unit. Bridges are not usudly located so close
together that the same otter(s) would be sampled a more than one bridge, but to be
certain if any bridges are within 1.0 kilometers of each other, one will be omitted from
the sample and another bridge selected in its place.

Equipment

The basic gear includes binoculars, area maps and/or aerid photos, compass, data
shedts, fiedld guides with river otter scat and river otter tracks as digtinguished from other
animasthat might usethearea. A GPS unit is ussful but optiond.

What Arethe Units of the Data?

The units of data will be confirmed presence/absence of river otters (i.e, otter
positive detions) as an index of population status based on signs of tracks or scat at each
of 30 sample units in each of the four generd regions to be surveyed (totad = 120 sample
units).

Recommended Sample Size

In a sudy of river otter digribution and densty in Georgia usng scent-dations
and fidd-sgn indices, Clak et d. (1987) determined that a sample Sze of 20 sations per
county, totaling about 1,040 bridge crossngs throughout the dtate, was effective for
determining changes in otter didribution but ineffective for determining changes in otter
population dendgties. Shackeford and Whitaker (1997) dso found large variances in
ther Oklahoma dudy in which they randomly sdected survey dations until one dation
per 16.1 kilometers of waterways was contained in each basin (totaing 60 dations for the
state).
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Unfortunately, data from esewhere in North America may not apply to the
dengties and digtributions of otters in the San Francisco Bay area.  Locd data on the
frequency of occurrence of otter sign do not exist, but are a key component for generating
credible edtimates of sample Sze necessary to detect change. However, we will be
capable of edimating these important parameters after the firs year of sampling. The
fird year will result in new information describing: (1) the spatid digribution of otter
ggn, (2) an edimate of the proportion of sample units with occupancy, and (3) a
determination of the number of vists necessary to esimate the probability of detecting
otter Sgn at asample unit.

Edimates of these parameters are essentid for developing a datidticaly vaid
gpproach to detecting change in the index of otter occurrence over time.  An gpproach to
esimating the necessyty sample Sze to achieve a threshold of gSatistical power will be
used that is Smilar to that proposed to monitor the populations of rare forest carnivores
(i.e, Zidinski and Stauffer 1996, Zidinski and Mori 2001).

In the absence of information necessary to make a quantitative decison on sample
dgze, funding will permit a maximum of 120 sample units, 30 in each region (Napa
Sonoma, Solano, and the Contra Cogta shordine). Adjustments in sampling effort will be
made prior to the second year of sampling. These corrections will be based on
smulaions that use parameters estimated during the first year of sampling to predict the
necessary sample Sze to meet sandards for dtatistica power and precison. Depending on
the results of these caculations, the necessary annua sample could increase or decrease.

Recommended format of thefield record

The field record should describe the recommended elements on one bank for a
total of 100 meters up and downgtream of the survey unit a tenrmeter intervals. Those
edements include: otter sgn (tracks or scat); otter behavior; Sgn or presence of other
animas, and the predominant vegetation under- and over-gory. In addition, basic fied
data should be provided (eg., date, time, weether, temperature, names of field surveyors)
in addition to whether or not he dation is aove or below tidd influence (based on tidd
elevations or sdinity). (See attached data sheets).

Expected Unit Cost

Costs are not available but the presence/absence method described here is the
leest expensve method avalable for edimating river otter populations.  Surveys should
require at least two people sampling one day per subregion (30 dations in each of the
four subregion), totaing 8 people sampling for 4 days per sampling sesson.  Sampling
sessions should occur between 1 to 4 times per year. If volunteers are available to carry
out the research, then costs will involve only the one-day training fee required by the
indructor (unless CA. Depatment of Fish & Game can conduct the training without
charge). If its personnd can assg with the monitoring, then the cost would be the
Department’s sdlary charge plus any additiond overhead charges.
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Data Be Analysisand Presentation

The andyds of the otter monitoring deta is very draightforward. The proportion
of sample units with at least once detection of otter Sgn will be determined after the firgt
complete sampling occason. This will provide not only the initid index of population
datus but will aso help determine whether the number of sample units should be greater
or fewer on the subsequent sampling occasion(s). The latter objective will be achieved
by usng the proportion estimate as one important varidble in a Imulation exercise that
will hdp determine the number of sample units that will be necessary to detect a
specified decrease or increase in the proportion of sample units with detections. This
gmulaion will incdude 2 different datisicd modds, one that evduates whether the
proportions from 2 sampling occasons differ and one that evaluates the sampling effort
necessary to detect a sgnificant change in trend over >2 sampling occasons. In this way
the analysis of each episode of sampling produces data to: (1) address the status of otters,
and (2) to hep improve the efficiency of the future sampling occasions.

Reaults should be represented in graphs comparing river otter sgns (scat and
tracks) in different regions and during different years (y-axis = number of dgns, xaxis =
region and/or year). Standard error bars can be displayed on bar or line graphs, and as
the data sets accumulate over the years time-series can be readily understood as graphs.
Reports should accompany the grephs, and raw data should aso be included until it
becomes too bulky, a which point the reader can be referred o a website or the data can
be can be made available only in an eectronic format.
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Sample Data Sheet : Use one data sheet for each of the 30 stations in each of the four sub-
regions in the northern San Francisco Bay.

Station Numbe:
Location: (If station is located at a bridge, provide name of creek and road name or
number. If Sation located at a tidal mar sh, provide the name

Date:

Time:

Weather:

Temperature:

Name of field surveyors:

I sthe station abovetidal influence (based on tidal elevationsor salinity) ? Y or N.

100 metersUPSTREAM of Station—River Otter Signs.
Sear ch should include 5 meters x 100 meter s on one side of the creek.
Mark “Y” for Confirmed Observation.

Otter tracks?

Otter scat?

Otters observed?*

Other animal tracks?

Other animal scat?

Other wildlife signs?*

Other wildlife observed?

Describe predominant
vegetation understory.

Describe predominant
vegetation overstory

* |If otters are observed, describe their behavior as F (foraging and feeding); T (traveling); R
(rubbing or rolling); SG (sdf-grooming); MG (mutud grooming); M (marking feces urine,
glandular); Re (resting); P (playing); O (other) [after Melquist & Hornocker 1983]

** Report animal signs in genera that may or may not be from otters, e.g., (B) bedding sites,
(H) haul-outs, (R) ralling sites, (S) dides, (SP) scent posts, (Dig) digging, (D) dens (holesin
river banks, under trees, or under other large objects).
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100m DOWNSTREAM of Station—River Otter Signs.
Sear ch should include 5 meters x 100 meters on one side of the creek. Mark
“Y” for Confirmed Observation.

10 20 30 40 50 60 70 80 [ 90 100
M M M M M M M

Otter tracks?

Otter scat?

Otters observed?*
Other animal tracks?
Other animal scat?
Other wildlife signs?**
Other wildlife observed?
Describe predominant
vegetation understory.
Describe predominant
vegetation overstory

*  |If otters are observed, describe their behavior as F (foraging and feeding); T (traveling);
R (rubbing or rolling); SG (sdlf-grooming); MG (mutua grooming); M (marking feces
urine, glandular); Re (resting); P (playing); O (other) [after Melquist & Hornocker 1983].

** Report anima signs in genera that may or may not be from otters, eg., (B) bedding
sites, (H) haul-outs, ® rolling sites, (S) dides, (SP) scent posts, (Dig) digging, (D) dens
(holes in river banks, under trees, or under other large objects).



