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Objective:  Determine the location and size of cactus patches within the MSCP. Map patches into GIS.
Habitat Mapping Timeline:  December 2010 through March, 2011.
Prickly pear (Opuntia spp.) and cholla (Cylindropuntia spp.) in the San Diego Multiple Species Conservation Plan (MSCP) area are the exclusive habitat for the California coastal cactus wren (Campylorhynchus brunneicapillus couesi), a covered species under the MSCP. Mapping of cactus patches will precede and inform an effort to collect baseline survey data on coastal cactus wrens. 
Sampling Strategy

The 2010/2011 survey period is the second year California coastal cactus wren habitat mapping and focused bird surveys have been performed by the US Fish and Wildlife Service. Surveys during the 2009 field season utilized GIS models to define potential cactus wren habitat within the MSCP. Habitat was defined as aspects which face southwest (from 170° to 280°) and fell below 458m elevation (1500 feet; [Rea and Weaver 1990]). This area was mapped in GIS using a 30m digital elevation model (DEM) and utilized the March 2007 version of HabiTrak to define areas of access. Coastal sage scrub was taken from a 1995 GIS layer created/compiled by the San Diego Association of Governments (SANDAG). The MSCP preserve layer was constrained to areas facing south to west, from 10 degrees east of south to 10 degrees north of west (170° to 280°). The area burned during the 2003 fires was also excluded. 
The 2010 survey effort includes many of the above parameters for modeled habitat and expands the model to include all potential habitat for the coastal cactus wren on south aspect slopes. To provide a more comprehensive habitat assessment for the California coastal cactus wren, the remainder of southern facing hillsides shall be mapped with aspects ranging from 70º to 170º. This will then define all potential habitat contained within the southern aspect (from 70º to 280º). In addition to aspect, access layers have been updated to utilize the most recent HabiTrak and Conserved Lands layers provided by SANDAG (2009), combined with a modified parcel layer which includes all public lands not included within the aforementioned layers. This information provides a greater area in which to model for accessible potential habitat.
Mapping Protocol

The Service has produced GIS files and maps of the southern aspects which need to be surveyed for cactus patches. As the 2009 survey effort focused on the southwest aspect, the 2010/2011 survey year will focus on the southeast aspect, thereby finalizing the southern aspects for potential habitat. Technicians will carry maps into the field and systematically check each modeled habitat polygon for cactus. To aid in modeled habitat location, two separate maps have been created. 
Map types

The first is a Reference/Navigation map, produced at a small scale, and allows technicians to reference general location of survey areas within San Diego County. This map also provides identification of major cross streets for aid in navigation. The second map type produced is the Field map and contains a larger scale map which allows for greater resolution and finer accuracy when the survey team has arrived on site. All field maps should have the corresponding Reference Map number in the lower right corner. In addition to field maps having modeled habitat, known cactus patches will also be illustrated thereby reducing potential redundancy in mapping the same patch of cactus twice.
The locations of the modeled habitat occur as polygons on the field map. The potential habitat may be quickly assessed by scanning the hillside with binoculars from an appropriate vantage point to determine if cactus is present. If cactus are present and appear to be over 75 cm, they need to be mapped. As most of the MSCP preserves are bounded by roads and infiltrated with trails, access too many areas will be easy and fast. 
How to Map

Cactus will be primarily mapped using a Garmin GPSmap 60 GPS units and a Juno field computer. The perimeter of the cactus shall be surveyed following the methodologies outlined below. In cases where the cactus patch may be too large to successfully map within a given timeframe or where some areas may be inaccessible, a laser rangefinder attached to a Trimble GeoXT GPS unit will be utilized to map the cactus patch. 
The rangefinder is used to “shoot” a point and the readout will tell the distance to the point. The GPS communicates with the rangefinder and takes a GPS point at the point where the rangefinder hits. Thus, a GPS point can be taken without actually visiting the point. Some care must be taken to make sure the laser rangefinder is actually measuring the distance the operator thinks it is measuring. The laser can reflect off an intervening branch or cactus pad, giving a closer distance than was planned. The laser rangefinder’s maximum measuring distance is 575 m (1886’) for broad targets like the side of a hill. The Trimble GeoXT will have a data dictionary in which all the necessary data can be recorded, such as patch identification number, level, etc. (see below).  
Habitat Designation

For the previous 2009 survey effort, we defined a cactus patch as a group of 3 or more cactus greater than 75cm in height and/or a single cactus with the greatest length being 2m across and greater than 75cm in height. The previous rule for including cactus within the boundary is that they are within 15 m of each other (see figure 1). For the 2011 survey period, we have modified these habitat criteria to focus on three distinct levels of habitat.
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Figure 1. Mapping cactus patches in 2009 using the 15m rule. Dark green circles represent individual cactus plants over 75 cm in height; light green circles represent cactus under 75 cm. Arrows show distances that are less than or greater than 15 m. This illustration effectively describes two distinct patches during the 2009 survey year; however, the modified survey criterion for 2011 would delineate the above survey area as having a large “C” patch and a smaller “A” patch (both discussed further in this document).
Type “A” Cactus patch:
The first level, called “A” level for convenience (figure 2), is patches of impenetrable cactus. “A” level cactus is too thick to walk or maneuver through without causing damage to the cactus (much less the surveyor). Remember that cactus takes a long time to grow and damage should be avoided at all times. Cactus in the “A” patch should always have individuals over 75cm. The “A” patch should have 10 or more cactus and/or cover a length of at least two meters on its longest axis. Essentially an “A” patch is a patch where we would not be able to do a point transect without damaging the cactus. Although there may be several “A” patches within 15m of each other, they do not constitute a “C” patch (“C” patch to be described in detail later in this document).
[image: image2.jpg]Type "A" Cactus Patch





Figure 2. The Type “A” cactus patch contains an impenetrable cactus patch and has a cactus cover of 80% or greater. An individual may not walk through this type of patch due, to the density, without causing harm to either the cactus or themselves.

Type “B” Cactus patch:
The second level, the “B” level (figure 3), consists of cactus at least 3 cactus over 75 cm tall and within 15m of each other. A surveyor could find their way through most of a B level cactus patch without causing any damage. A “B” patch exists without an interior “A” patch.
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Figure 3. The Type “B” cactus patch contains cactus within 15m of each other and greater than 75cm in height. A surveyor may navigate through this patch type fairly easily.
Type “C” Cactus patch:
The third level, the “C” level cactus contains both “A” and “B” levels of cactus (figure 4). The surveyor initially maps the periphery of the “B” level and then maps the interior “A” level of cactus. The survey protocol defining both levels “A” and “B” apply in regards to this habitat type. The inclusion of this category is to assist in determining whether density and dispersal patterns of cacti maintain a level of significance for the cactus wren. 
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Figure 4. The Type “C” cactus patch contains Type “A” located within a “B” cactus within 15m of each other and greater than 75cm in height. A surveyor may navigate through this patch type fairly easily.

The majority of cacti will be on slopes where they can be conveniently delineated with the Garmin GPS unit. These GPS units were chosen due to their capability of recording a tracks, routes, and points which can be downloaded and transferred into GIS. To maintain continuity between GPS, GIS, and our database, these tracks must be labeled in the Trimble Juno datasheet as they are on the GPS unit. The surveyor will use the GPS unit to record the boundary of a cactus patch as he/she walks around it. The laser rangefinder is used to measure the gaps between cacti. If the gap is less than 15 m, and the cactus is taller than 75 cm, the surveyor includes that cactus in the patch he/she is mapping and walks out around it. If the distance is greater than 15 m or the cactus is shorter than 75 cm, the surveyor continues mapping the patch and returns to map the other cactus as a separate patch (Figure 1). With a little experience, a surveyor shouldn’t have to measure the height of every cactus. Patches may range from several hectares to a patch of 3 cacti. 
Unique ID’s for Cactus Patches
Each cactus patch and must have a unique ID to distinguish it from other patches mapped throughout the county. The ID will be based on date (dd/mmm/yy), followed by time (hh/mm) in the 24-time format, and ending with the initials of the surveyors (first and last). When the surveyor has completed walking the perimeter of the cactus patch, they will stop recording and save their GPS tracks. 
The default track ID provided by the GPS is day-month-year in the following format (12-DEC-10). The date information will remain the same, but the surveyor will delete the dashes between the date range, and then enter time in a 24-hr time format, followed by their first/last initials. Example: 12-DEC-10 now becomes 12DEC101524JT. This indicates that the patch was mapped by John Taylor on December 12th 2010 at 3:24pm. If any member of the survey crew has the same initials as another we will provide an alternate ID. The only instance where this unique ID does not occur is if the habitat is mapped using the rangefinder attached to the Trimble GeoXT (Magic Stick). When taking points with the Magic Stick, the data dictionary will simply require the identification number for the level being mapped. 
This unique ID should then be used as the “Track Name” on the Juno sub-form corresponding to the mapped patch. If the track refers to a “C” patch then each “A” patch within the “C” can be given a unique ID with a time close to the time of the “C” patch. Example: If the “C” patch is 12DEC101524JT, the “A” patches can be 12 DEC101525JT and 12DEC101526JT.
Proper recording of the “Track Name” into the Juno ensures a correlation between spatial and tabular data records.

Once the field data are collected, the GPS data will be transferred to Geographic Information System (GIS). The final result will be a GIS layer with numerous polygons of various sizes that will be used to delineate plots for surveys for cactus wrens. 
Patch Covariates
Various kinds of information (covariates) need to be recorded about each patch. Some of this information will be recorded during the mapping phase; some will be recorded during the later surveys for cactus wrens. This data will be entered into a Pendragon form in a Trimble Juno handheld computer. 
The information needed is as follows:
· Species and number of cactus per patch
· Number of Mexican Elderberry (within patch perimeter)
· Distance to Mexican Elderberry (only if not in patch [don’t record number if not in patch])
· Cactus types per Hamilton (O.C. county methodology)
Cactus Taxa
Table 1. Cactus taxa in the MSCP area that could potentially be used by cactus wrens. Numerically important species are likely to be present in large enough numbers to be biologically important to the cactus wren. Other species present in very small numbers may not be biologically important to cactus wren. 
	Scientific Name
	Common Name

	Numerically Important Species
	

	Cylindropuntia prolifera
	Coast Cholla

	Cylindropuntia californica var. californica
	Snake Cholla

	Cylindropuntia californica var. parkeri
	Snake Cholla

	Opuntia oricola
	Chaparral Prickly-Pear

	Opuntia littoralis
	Coast Prickly-Pear

	Opuntia x occidentalis
	Western Prickly-Pear

	Opuntia x vaseyi
	Mesa Prickly-Pear

	Opuntia ficus-indica*
	Mission Prickly-Pear, Indian Fig

	Present in Very Small Numbers
	

	Opuntia robusta*
	Silver Dollar Prickly-Pear

	Opuntia phaeacantha
	Desert Prickly-Pear

	Bergerocactus emoryi
	Golden Snake Cactus

	Opuntia leucotricha*
	Nopal Blanco

	Opuntia microdasys*
	Bunny-ears Cactus


*non-native
For the purpose of this survey effort, we will not be recording down to species level. We will only record the common name of the genus, prickly pear (Opuntia spp.) or cholla (Cylindropuntia spp.). Although there are several Opuntia and Cylindropuntia species in the area (Table 1), there is not time to identify every individual in each patch. Table 1 and the following cactus species information are located within this document for surveyor information only. 
Cactus Species Information
There are 3 Cylindropuntia taxa and around 5 Opuntia taxa that are likely to be important. Cylindropuntia prolifera, Opuntia oricola, and O. littoralis are probably the species that are most important to cactus wren. Because of the hybridization that occurs, identification of the Opuntia species may be difficult. Except for O. ficus-indica, which is very common, the introduced species occur in very small numbers. 
Cylindropuntia prolifera – Coast Cholla. This species is common in the MSCP. The height and many branches make it ideal for cactus wrens. 
Cylindropuntia californica var. californica  and C. c. var. parkeri – Snake Cholla. This species was listed as Opuntia parryi in the Jepson Manual. C. c. var. californica is decumbent and thus probably not utilized by cactus wrens often.  This species is relatively rare. 
Opuntia oricola – Chaparral Prickly-Pear. This species is generally more erect and thus taller than O. littoralis and consequently is thought to be more important for cactus wrens. 
Opuntia littoralis – Coast Prickly-Pear. This species is more decumbent and spreading than O. oricola and so may take longer to reach heights sufficient for use by cactus wrens. 
Opuntia x occidentalis – Western Prickly-Pear. This is a hybrid of origin O. littoralis × (O. engelmannii × O. phaeacantha). It has been collected occasionally for the San Diego Plant Atlas in the MSCP area. According to Jepson Manual, usually less than 1 m tall, so this taxon is unlikely to be often important to cactus wrens. 
Opuntia x vaseyi – a hybrid of origin O. littoralis X O. phaeacantha. This hybrid is actually quite common in the MSCP area according the plant atlas. According to Jepson Manual, usually less than 1 m tall, so this taxon is unlikely to be often important to cactus wrens. 
Opuntia ficus-indica – Mission Prickly-Pear, Indian Fig. This is an introduced species that is often seen at the urban/wildlands interface. It seems to rarely if ever be used by cactus wren, perhaps because it usually lacks substantial spines. Mapping this species is not a priority. 
Opuntia robusta (may be confused with O. ficus-indica) have been observed to escape cultivation a few times in San Diego County (San Diego Plant Atlas). Stems are more blue-green than other Opuntia, with round stem segments. 
Opuntia phaeacantha – Desert Prickly Pear. This species occurs primarily in the desert, but was collected once by the San Diego Plant Atlas at Camp Pendleton. 
Bergerocactus emoryi – Golden Snake Cactus – this is a rare species listed in the CNPS Inventory of rare and endangered plants, but has no state or federal status. It grows around the southern tip of Point Loma and in very few other areas, typically where ocean breezes occur. It appears to be non-branching at the upper extremities and may not be suitable for cactus wrens. 
Opuntia leucotricha – Nopal Blanco. This introduced species is known from one locality in San Diego County, just east of Balboa Park. 
Opuntia microdasys – Bunny-ears cactus. Grossly similar to beavertail cactus, O. basilaris, this species should not be easily confused with other Opuntia in the area. It doesn’t have long spines, but does have the “short spines.” 
Other Data to be Recorded
Blue or Mexican elderberry (Sambucus mexicana) is a shrub or tree that may be associated with cactus wrens because the berries provide a source of food. There is evidence from Orange County that cactus wrens occur more often when this species is nearby (Mitrovich and Hamilton 2007). With some practice, this species should not be difficult to identify. The scientific name of this species has recently been changed to Sambucus nigra ssp. canadensis. Record the number of individuals within the patch (if none, enter 0). If elderberry occurs outside patch boundaries, do not count number of individuals; however you must measure the distance to the nearest Elderberry with the rangefinder. 
Vegetation

In Orange County cactus mapping, a different method was used to assess quality of cactus patches. To allow comparison with Orange County data, we will also evaluate patches based on the Orange County protocol. Under the OC protocol, cactus patches are evaluated as Cactus Scrub Type and Cholla Type. Each patch will be classified as Cactus Scrub Type I, II, III, or IV (explained below). It should be noted that this classification uses a cut-off of 1m for cactus instead of 0.75 m used in the cactus mapping portion of this protocol. The vast majority of cactus wren nests are found in cactus above 1 m tall, though some are found in shorter cactus. Thus the 0.75 m cutoff is all-inclusive, while the 1 m cutoff will incorporate habitat that is far more likely to be good habitat. As the Service is attempting to maintain a crosswalk between the survey effort in Orange County, both Cactus scrub type and Cholla type will be included within our survey protocol.
Cactus Scrub Type I:  Highest quality. Mapped cactus polygon is at least 1 acre and is greater than 20% estimated areal cover of cactus and cactus is generally all greater than 1 m tall. 
Cactus Scrub Type II:  Consists of at least 1 acre of cactus within the plot, but the mapped cactus polygons need not be continuous. Cactus need not all be over 1 m. 
Cactus Scrub Type III:  Less than 1 acre of mapped cactus, but at least 1 cholla plant taller than 1 m. Density of cactus is irrelevant. 
Cactus Scrub Type IV:  Mapped cactus covers less than 1 acre and does not include at least 1 cholla over 1 m. Density is irrelevant. 
For reference, 1 acre = 0.4 ha = 4,046 m2, which is a circle of radius 36 m (diameter 72 m) or a square 63 m on a side. 
As the presence of cholla as a covariate was found to be important in Orange County, Rob Hamilton provided a general classification of cholla to be utilized (Mitrovich and Hamilton 2007). The amount of branching is important as it determines whether a nest can be supported in the plant. 
Cholla Type 1:  At least one cluster of cholla greater than 1.3 m tall with extensive branching. 
Cholla Type 2:  At least one cluster of cholla greater than 1 m tall, with branching that could support a nest. 
Cholla Type 3:  No cholla or no cholla clusters that have branching sufficient to hold a nest. 
Proto-Cactus Scrub:  Cactus that is less than 1 m tall or otherwise doesn’t fall into the above categories. 
If a cactus patch includes only Prickly Pear cactus, then only Cactus Scrub Type is needed. If Cholla is present within the patch, please specify both Cactus Scrub Type & Cholla Type within the Juno sub-form. Other covariates will be calculated in GIS or collected during wren surveys. 
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“CHEAT SHEET”
For Garmin GPS:

· Cactus Patch:  Date/Time/Initials: e.g. 12DEC101524CW, 3FEB110847TG, etc.

For Trimble Juno:

· Cactus Habitat category: A/B/C

· Acquire GPS Point:  GPS coordinates giving the rough location of cactus
· Number of Prickly Pear:  Count individuals
· Number of Prickly Pear > 75 cm:  Count individuals over 75 cm

· Number of Cholla:  Count individuals
· Number of Cholla >75 cm:  Count individuals over 75 cm

· Number of Elderberry bushes (if not in patch, leave field blank)
· Distance to nearest Elderberry if not in patch (if none present, leave blank)
· Cactus Scrub Type:  I, II, II, IV, proto
· Cholla Type:  I, II, III, proto
Equipment Needed for Cactus Mapping:

Impulse Laser Rangefinder & Trimble GPS Unit

or

Garmin GPS Unit

Handheld laser rangefinder

Compass

Trimble Juno

Measuring stick/walking stick

Rangefinder

Binoculars

Notes:
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