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1.  INTRODUCTION 

Riverside Public Utilities is planning alternative routes for the Riverside Transmission 
Reliability Project in order to maintain and improve their quality of service.  Alternative 
routes for the project extend generally from the Grand Terrace and Colton area, 
southwest along the Santa Ana River through Riverside, then west out through Ontario. 

Osborne Biological Consulting was contracted by TRC Essex Environmental, Inc., on 
behalf of Riverside Public Utilities, in order to undertake presence / absence surveys for 
the Delhi Sands Flower-loving Fly (DSF, Rhaphiomidas terminatus abdominalis).  The 
DSF was listed as an endangered species by the U.S. Fish and Wildlife Service (USFWS) 
on September 23, 1993 (USFWS 1993).  Portions of the project centerline areas mapped 
as having Delhi series sands suggesting potential for DSF.  Habitat assessments and 
evaluations conducted by TRC Essex in spring of  2006, indicated that a focused survey 
was needed on several portions of the project to meet the requirements of the U.S. Fish 
and Wildlife Service’s (USFWS) Delhi Sands Flower-loving Fly survey protocol 
(USFWS 1996). This report presents the methods and findings of the habitat assessment 
and focused survey covering thirteen areas over Riverside and San Bernardino Counties. 

2.  PROJECT DESCRIPTION

As described above, RPU is investigating alternative routes for the Riverside 
Transmission Reliability Project.  Thirteen areas along the alternative project centerlines 
were initially identified as being subject to some habitat assessment or survey for the 
DSF.  After intense habitat assessments by Osborne, survey areas were refined, with 
eleven areas receiving full DSF survey efforts. 

Areas surveyed for this project may be found on the San Bernardino South, Fontana, 
Riverside West, Corona North, and Guasti, USGS 7.5 minute series Quadrangles.   
Figures 1 through 5 (section 11) present maps depicting the survey areas at 50% scale 
and figures 6 through 11 present these at a 200% scale.  Additional figures 12 through 15 
present these surveys on an aerial overlay showing alternative routes for the RPU 
Riverside Transmission Reliability Project. 

3.  NATURAL HISTORY OF THE DELHI SANDS FLOWER-
LOVING FLY 

Delhi Sands Flower-loving fly, belongs to a genus of flies (Rhaphiomidas) commonly 
known as giant flower loving flies.  There are more than 30 species of these flies, distributed 
across the southwestern United States and northern Mexico.  These flies are huge by the 
standards set by most flies – with size among the species ranging from ca. 1.5 centimeters 
up to 3, and even 4 centimeters, usually gray, tan, rust or yellow in color.  All species of 
Rhaphiomidas are associated with rather arid, sandy habitats, with most species living on 
dune systems of inland desert valleys, rivers, deltas, and beach strands.  A few species are 
found in sandy washes, alluvial benches and remnant glacial moraines.  Many species of 
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these flies often hover before flowers in the manner of hummingbirds, using a long, thin, 
tubular proboscis (mouth-part), with which the flies probe for nectar – hence the name 
“giant flower-loving flies”. Smaller flies of the family Apioceridae, once considered very 
closely related to Rhaphiomidas were traditionally called “flower-loving flies”. 

The DSF which is only known to occur in association with Delhi sand deposits, presumably 
occupied the once extensive dune system of the upper Santa Ana River Valley, including 
portions of what is now the City of Colton, west through portions of the City of Ontario, and 
south to the Santa Ana River.  Today, DSF exists on only a few disjunct sites (USFWS 
1997) within a radius of about eight miles in southwestern San Bernardino and northwestern 
Riverside Counties (Colton, Rialto, Fontana, and Ontario).  More than 95 percent of known 
DSF habitat was considered eliminated by development, agriculture and other land 
management practices by 1993 (Smith 1993, USFWS 1996 in Kingsley 1996), however, this 
proportion is now nearer 98 to 99% due to these ongoing processes.  Many of the last 
remaining fragments of DSF habitat are currently under pressure by land management 
efforts such as heavy disking, irrigation, manure dumping, and gravel dumping.  There is 
presently an estimated 1,200 acres of habitat that can support this species (USFWS 1997), 
however, this estimate likely includes lands needing extensive habitat restoration.

Adult DSF flight period is typically August and September, when individual adults emerge, 
reproduce and die.  The adult life span of an individual DSF lasts for a few days and adults 
do not live beyond the flight period (Kiyani 1995).  DSF, like other Rhaphiomidas species, 
appears to have an annual life cycle (because of the annual flight). However, it is widely 
believed that the underground larval/pupal stage may persist for additional years, depending 
upon various environmental factors such as annual rainfall, food availability and weather 
conditions during the flight season (many desert Rhaphiomidas species do not appear after a 
drought year and often, substantial flights occur only sporadically over the years).  It is 
known that DSF larvae develop underground, however the specific biology (larval biology, 
habits and food requirements) are not yet known for DSF or any other Rhaphiomidas
species. Known life histories of all related fly families and genera involve parasitism or 
predation on other soil dwelling arthropods and it is there for considered highly likely that 
Rhaphiomidas development is dependent on some other endemic insect species in the 
community.

Adult DSF are highly mobile, agile fliers.  Male DSF are frequently seen flying low through 
habitat, using apparently random, circuitous paths around and between shrubs in search of 
females.  Such “cruising” behavior often covers areas on the scale of 1000 square meters in 
the time span of a minute.  Alternatively, male DSF are often seen flying about an open 
patch of ground (ca 100 square meters) such as along a dirt path or dune blow-out area.
Here, males may repetitively land and rest on one or another object (such as small dried 
plants) in the area, and such rests are interrupted by periods of patrolling flight (apparently 
territorial) about the spot.  When alarmed, these insects tend to fly rapidly in more or less a 
straight line – often covering distances of 100 meters in less than 6 seconds.  Adult DSF are 
known to nectar at flowers of California buckwheat (Eriogonum fasciculatum) and 
California croton (Croton californicus).
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3.1 DSF Habitat Characteristics 

DSF is typically found in areas of unconsolidated sandy soils (Delhi series) supporting an 
open community of native and exotic plant species.  Dominant plants are typically 
California buckwheat, California croton, telegraph weed (Heterotheca grandiflora), and 
deerweed (Lotus scoparius) but many exotic species often dominate on DSF habitat as 
well.  DSF have been found in habitats that do not support these dominant plant species, 
and plant species composition may not be directly relevant to larval development (due to 
likely predatory or parasitic habit of DSF larvae).  Adult DSF are known to nectar at 
flowers of California buckwheat and California croton.  Many other plant species are 
common, including Thurber’s eriogonum (Eriogonum thurberi), Autumn vinegar weed 
(Lessingia glandulifera), and sapphire eriastrum (Eriastrum sapphirinum).  Non-native 
plant species also occur in DSF habitat (and incidentally, virtually everywhere). DSF 
habitat also supports other associated insects such as flies and wasps considered as 
indicator species – Apiocera convergens, Apiocera chrysolasia, Ligyra gozophylax,
Campsomeris tolteca, Trielis alcione, and Nemomydas pantherinus. Over 350 insect 
species have been found on one DSF site, and DSF habitat is typically marked by high 
abundance and diversity of predatory and parasitic insect groups including many highly 
specialized families of flies, wasps, bees, beetles, and antlions.  The Delhi Sands 
community is one of California's unique natural communities containing an array of 
native plants and animals, some of which are found nowhere else. One plant species, 
Pringle's monardella, (Monardella pringlei) is already presumed extinct, as no living 
individuals have been observed in many years.  Several species of insects and some 
vertebrates, which inhabit the Delhi Sands dunes system, are as endangered as the DSF, 
but no one has yet petitioned to have them officially declared Endangered.  These include 
the convergent flower-loving fly Apiocera convergens, a newly discovered species of 
Jerusalem cricket, (Stenopelmatus sp.), a new species of camel cricket (Ceuthophilus sp.) 
and an endemic subspecies of butterfly Apodemia mormo nigrescens (Emmel and Emmel 
1998).  The other apiocerid fly (Apiocera chrysolasia), although known from 
approximately six general localities, is only common within the Delhi sands. 

3.2 DSF Survey Guidelines 

Interim General Survey Guidelines for the DSF have been suggested by the USFWS 
(1996).  By following these guidelines, DSF presence or absence survey results may be 
deemed acceptable to the USFWS (rejection of survey results is likely to result where the 
guidelines are not followed).  The guidelines indicate that focused DSF surveys should be 
conducted wherever Delhi sands are present within the presumed range of DSF, twice 
weekly (two days per week) during the single annual flight period (usually from August 1 
to September 20).  Recent early season DSF discoveries led the USFWS to recommend a 
survey season from July 15 to September 20 for 2003 and a survey season from July 1 to 
September 20 from the year 2004.  Surveys must be conducted for two flight periods (two 
years). Furthermore, weather conditions must be suitable for DSF activity at the times 
survey work is pursued.  The DSF is generally active when daytime temperatures exceed 
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80 degrees Fahrenheit ( F), but may fly with slightly cooler temperatures in bright 
sunlight.

4.  METHODOLOGY 

4.1   Habitat Assessment

Initially, thirteen sites of interest were identified by Roger Overstreet of TRC Essex, 
based on the intersection of RPU project centerlines with areas mapped as having Delhi 
sand soils.  These locations were assigned numbers in order to facilitate the logistics of 
survey scheduling.  Upon additional investigation by Osborne, survey areas were refined 
by addition of previously unrecognized DSF habitat, by subtraction of unsuitable or 
developed habitats, and elimination of site number 7 due to lack of DSF habitat.  Site 
number 13 was also later dropped after it was learned that the RPU project in that 
location would only impact previously developed (paved) areas.  Some survey areas were 
further subdivided for similar reasons.  Area number 1 for example was subdivided with 
area 1a in order to accommodate a restricted schedule of access on the Agua Mansa 
Cemetery.  These numeric site identifiers appear on the maps provided in figures one 
through eleven, appear in the field notes, and are used generally for this reporting of 
survey results. 

Habitat suitability for DSF was evaluated using indicators of potential DSF habitat noted 
during the field visits, including: presence and abundance of loose, unconsolidated Delhi 
sands with low organic contamination; and, degree of habitat disturbance indicated by 
plant species composition and disposition of soil surface, presence and abundance of 
native sand associated plants such as Croton californicus, Heterotheca grandiflora,
Eriogonum thurberi and Eriogonum fasciculatum.  These plants are actually more an 
indication of relative disturbance regimen – conditions with lesser disturbance being of 
higher quality for DSF.  Additional DSF habitat indicators considered were presence and 
abundance of Delhi sands associated insects such as Apiocera convergens, Apiocera
chrysolasia and (to a lesser extent) Nemomydas pantherinus.  Potential DSF habitat was 
further evaluated on the basis of overall insect diversity and abundance, particularly with 
respect to sand associated predators and parasitoids.

In the course of previous work, Osborne and Ballmer (Osborne et al. 2003, Osborne 
2003) have developed a means of rating habitat on sites for potential to support DSF, on a 
scale of 1 to 5, with 5 being the best quality and most suitable habitat based on the 
following scheme: 

1. Developed areas, non-Delhi sands soils with high clay, silt, and/or gravel content. 
Delhi sands extensively and deeply covered by dumping of exotic soils, rubble, 
trash or organic debris. Unsuitable.

2. Delhi sands are present but the soil characteristics include a predominance of 
exotic soils such as alluvial materials, or predominance of other foreign 
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contamination.  Severe and frequent disturbance (such as a maintenance yard or 
high use roadbed). Very Low Quality.

3. Moderately contaminated Delhi sands.  Delhi sands with moderate to high 
disturbance (such as annual disking). Sufficient Delhi Sands are present to prevent 
soil compaction (related to contamination by foreign soils).  Some sandy soils 
exposed on the surface due to fossorial animal activity.  Low Quality. 

4. Abundant clean Delhi Sands with little or no foreign soils (such as alluvial 
material) present.  Moderate abundance of exposed sands on the soil surface.  
Low vegetative cover. Evidence of moderate degree of fossorial animal activity 
by vertebrates and invertebrates. May represent high quality habitat with mild or 
superficial disturbance. Moderate Quality

5. Sand dune habitat with clean Delhi Sands.  High abundance of exposed sands on 
the soil surface.  Low vegetative cover.  Evidence (soil surface often gives under 
foot) of high degree of fossorial animal activity by vertebrates and invertebrates.  
Sand associated plant and arthropod species may be abundant.  High Quality

It should be noted that habitat qualities often vary spatially within a site so that conditions 
on a site fall within a range of qualities.  Further, overall habitat quality is affected by the 
overall habitat area on a site, such that very small areas diminish the overall habitat value 
of a site.  Use of this habitat rating system is somewhat subjective and best undertaken by 
a biologist who has extensive experience with Rhaphiomidas species.  While 
investigating the various survey areas on this project, I subjected each site to an analysis 
of this kind so as to give a general estimate of overall DSF habitat conditions through the 
project (see Table 12, results section). 

4.2  Focused Surveys 

The surveyed areas were visited from July 1, to September 20, 2006, following the 
USFWS Interim General Survey Guidelines.  We surveyed the subject sites at least twice 
a week, generally between the hours of 1000 and 1400 (Tables 1 through 11).  The survey 
protocol, as set forth in the Interim General Guidelines for the Delhi Sands flower-loving 
fly survey, is designed to maximize the validity of a presence/absence determination.  
Table 1 below provides a list of the biologists that conducted surveys and their USFWS 
permit. 

The survey areas included any suitable DSF habitat within 300 feet of the project 
centerline.  However, habitats occurring on the opposite side of any substantial paved 
roadway were not included in the survey as being outside the scope of potential 
biological impacts from the project. 
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Table 1: Focused Survey Biologists 
Biologist U. S. Fish and Wildlife Service Permit Number 

Kendall H. Osborne TE-837760-5
Rick Rogers Under Kendall Osborne’s permit 
Matthew Van Dam Under Kendall Osborne’s permit 
Alex Van Dam Under Kendall Osborne’s permit 
Brian M. Drake TE-006328
Ellen K. Shafhouser TE-084-254-0
Mike D. Wilcox TE-836491-4
Nathan T. Moorhatch TE-029414-1

The project was artificially divided into 13 areas to facilitate scheduling and these areas 
were designated as shown in Table 2. 

Table 2: Survey areas, location, approximate acreages and relevant 
commentary 

Area Location Acreage Comments
Area 1 15.94 Divided to include Area 1a - Agua 

Manza Cemetery with limited access 
separates this from area 1 

Area 2 15.79 Survey ends mid season on northern 
portion after we learn of HCP 

Area 3 0.496
Area 4 3.07
Area 5 3.79 Southern portion of this area excluded 

due to elimination of habitat and denied 
access

Area 6 13.90 Northern portion area 6N, includes 
fenced area. Southern portion area 6S 

Area 7 24.77 Dense, wet, Riparian woodland Not 
DSF habitat, Not surveyed 

Area 8 11.62
Area 9 45.68 Small portions of this are excluded as 

unsuitable for DSF. Area 9a is small 
eastern disjunct part. 

Area 10 63.84 10W (western half) 10E (eastern half) 
large area divided for scheduling 

Area 11 2.73
Area 12 4.84

Osborne photographed the survey sites from several perspectives to document existing 
conditions.  Representative photographs of sites are found in Appendix C.  Notes were 
taken on vegetative cover and plant species composition, abundance and diversity and 
species composition of insects and other animals, soil types, degree and nature of 
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disturbance, surface cover, organic content, compaction, current land management 
practices, existing development, conditions of surrounding vicinity, and proximity of 
other DSF populations.

5.  Existing Environments and Communities 

5.1    Adjacent lands 

In general, DSF habitats are more or less surrounded by developed lands.  With respect to 
this study, Survey Areas 1, 2, 3, 4, 5, 8, 9, and 10 occurred in the context of surrounding 
undeveloped lands similar to the survey areas themselves.  Survey Areas 6, 11, 12, and 
13 occurred as islands in the context of developed commercial and or residential areas.
Areas 7 (not surveyed) and 8 occurred within the Santa Ana River bottom or immediately 
adjacent areas.  Undeveloped lands supporting DSF are known only in the immediate 
vicinity of areas 1, 2, and 3.

5.2    Topography 

Survey areas 1, 5, and 6 occur over Delhi sands deposits which cap a terrace above the 
Santa Ana River flood plain, thus have generally flat or rolling topography with a steep 
slope against the river plain.  Areas 2 and 3 are generally rolling or flat, but associated 
with sand formations similar to those on the terrace areas.  Areas 4 and northern portions 
of 6 may be derived both from terrace and secondary blow sands against hillsides.  Areas 
7 and 8 are generally flat, may have alluvially derived elements mixed (in the case of 
Area 8) with blown sands against slopes above the Santa Ana River.  Areas 9, 10, 11, 12, 
and 13 all occur on flatlands (often agricultural) in the southern Ontario area. 

5.3    Soils 

Woodruff (1980) and Knecht (1971) indicated soils over all survey areas to consist of 
Delhi fine sands and field observations confirm Delhi sands throughout on these sites to 
varying degrees.

5.4    Vegetation 

The survey areas are generally characterized as disturbed due to histories of disking, 
mowing, farming, and other activities.  These areas generally support low vegetative 
diversity of an early successional type – mostly exotic grasses.  Portions of some survey 
areas (Areas 1, 2, 4, 5, and 6) have remained relatively undisturbed and support either 
coastal sage scrub, or vegetation communities of low to intermediate disturbance with 
such species as Heterotheca grandiflora, Croton californica, and Encelia farinosa.
Appendix A provides a list of plant species encountered on the survey areas. 
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5.5   Insect Communities 

During site visits for 2006, at least 160 insect species (counting only large and 
conspicuous insects) were either casually observed or collected across all of the survey 
areas.  A list of most insect species observed during the course of year 2006 focused 
survey work is presented in the appendix (Appendix A).  The insect communities 
encountered on the survey areas 1, 2 (northern portions), 4, 5, and 6 (northern portions), 
had high abundance and diversity reflecting relatively more mature ecological 
communities associated with Delhi sands, including Mydidae (and DSF – Areas 1 and 2), 
Asilidae, Apioceridae, Sphecidae, Scoliidae, Mutilidae, Pompillidae, and 
Mymerliontidae.  Survey Areas 3, 9, 10, 11, and 12, generally supported low arthropod 
diversity, due to extremely disturbed conditions.  Survey Area 8 had unusually high 
arthropod diversity, and many species not previously seen on DSF surveys, due to close 
association with extensive riparian habitats. 

6.  RESULTS  

6.1    Habitat Assessment 

As mentioned above, habitat as defined by presence of Delhi sands was used to identify 
survey areas subject to potential DSF occurrence.  Through the project areas generally, 
habitat conditions for DSF ranged from High quality to Very Low Quality (with 
Unsuitable areas not being surveyed).  In general, the highest quality DSF habitat 
conditions were found on the far eastern portions of the project as with Areas 1 through 
6.  The lowest quality habitats occurred through Areas 7 (not surveyed) and 8 – due to 
marginal conditions associated with the River bottom and abundant riparian vegetation – 
and through Areas 10 (disturbed agricultural), and Area 11 (disturbed, small site, and 
surrounded by development).  Areas 9 and 12 were found to be of intermediate habitat 
quality due either to more extensive lands not currently in agriculture, or presence of 
indicator plants with open sands. 

The table below provides Osborne’s rating habitats on sites for potential to support DSF, 
along with brief explanation of conditions driving the rating. 

Table 3:  Rating of DSF habitat quality on Survey areas 

___________________________________________________________________________________________________________ 

Survey Area Habitat for DSF Explanation
1 Moderate to High Quality Some disturbed areas such as irrigated portion of 

cemetery, but extensive undisturbed Delhi sands 
with intact ecological communities 

2 Moderate to High Quality Some disturbed areas heavily disked, but northern 
portions with extensive undisturbed Delhi sands 
and intact ecological communities 

3 Low Quality Heavily disked, admixed with other soils 
4 Moderate to High Quality Low sand abundance, often compacted partially 

developed to railway, but slopes with long 
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undisturbed and intact ecological communities 
5 High Quality Northern portions with relatively undisturbed Delhi 

sands and intact ecological communities 
6 Low to High Quality Variable from disturbed, graded, disked, 

landscaped, ranging up to slopes with long 
undisturbed and intact ecological communities 

7 Unsuitable Deep, dense, wet, riparian woodland on alluvial 
sands – River bottom. 

8 Unsuitable to Moderate High disturbance due both to paved roadway and 
fluvial processes (river).  However, some areas 
with blow sands and open sandy areas with 
indicator plant species.  Much riparian influence. 

9 Very Low to Moderate Mainly disturbed by a history of disking, some 
portions not disked so often. 

10 Very Low to Low Intense active agriculture, dairies, where currently 
fallow – overgrown with exotic shrubs such as 
Kochia.  Sands seem overly fine and semi alkaline. 

11 Very Low to Moderate Very small, disturbed and contaminated site west of 
railroad, relatively undisturbed clean sands to east 
of rail, but site is surrounded by large developed 
areas

12 Very Low to Moderate Very long narrow strip bounded by road and flood 
channel.  Much disturbance, equestrian and 
vehicular use, but many areas with open sands and 
indicator vegetation. 

6.2    Focused Surveys 

Delhi Sands Flower-loving Fly found on Survey Areas 1 and 2. 

A total of two female and three male Delhi Sands Flower-Loving Flies were observed on 
Survey Areas 1 and 2 during the course of this year 2006 field season. These DSF 
locations are shown in figure 16, Appendix B.  DSF was not observed on any other 
survey area during the course of this field season. 

On August 11, 2006, a male DSF was followed by Ken Osborne for several minutes on 
the western margin of Area 1, just outside (west of) the northwestern Cemetery fence.  
This male was observed to locate a female DSF and mate.  The initial observation of a 
cruising male DSF was made at 1150 hours.  This male was seen at a distance of 
approximately 20 meters (just outside of our survey area).  Osborne followed this 
cruising male around while it made random flights through vegetation in a searching 
mode.  During approximately 5 minutes, the DSF traveled through an area of some 40 
meters by 40 meters (all just outside of the survey area).  Finally, the male landed on the 
top of a dry Heterotheca stalk and it was observed to have found a teneral female (1154 
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am), quickly manipulated its abdomen to begin copulation. Copulation lasted 
approximately 3 minutes.  The unmolested pair broke up, the male flying two to three 
meters to the north and the female flying approximately 10 meters to the southeast 
(ending up approximately 8 meters from the northern fence line of the Agua Mansa 
Cemetery.  The observations lasted to approximately noon.  Photographs were taken 
throughout the observations.  The coordinates of this observation are approximately 34° 
02’ 34.2” N latitude,  117° 21’ 49.8” W longitude.  This sighting is in close proximity to 
other known sightings (a little farther west) from the previous year by Rick Rogers (pers. 
comm.).

On August 14, 2006, between approximately 1115 and 1130 hours, Alex Van Dam made 
observations of approximately two male and one female DSF on a small remaining strip 
of undisked habitat on the southern portion of Area 2.  These DSF were too active to be 
photographed.  The coordinates of these observations are approximately 34° 01’ 42” N 
latitude and 117° 22’ 31” W longitude.  

6.3    Other Species of Special Interest 

One "Special Animal" as defined California Department of Fish and Game Natural 
Diversity DataBase (CNDDB 2005) was incidentally detected within some of the survey 
areas during the course of field surveys.  Burrowing Owl (Athene cunicularia) is listed as 
a "California Special Concern Species" (CSC) and Federal “Bird of Conservation 
Concern" species (BCC).   The Burrowing Owl has been proposed as a candidate for 
listing as endangered under the State Endangered Species Act.

Burrowing Owl was observed on western portions of survey Area 9 (around a catch basin 
and associated spillways), and on the eastern, disjunct part of Area 9 (referenced in notes 
as Area 9a) on piles of introduced soils and waste materials, and at various locations 
along the channel sides adjacent to survey Area 12.   

7.0  DISCUSSION 

The best habitat conditions for DSF were observed on the northern portion of survey 
Area 2.  When we were informed that a Habitat Conservation Plan (HCP) for this area 
has been approved by the USFWS, and after receiving information that RPU project 
activities would be covered by this HCP, we discontinued the survey on this northern 
portion of Area 2 around the end of July.  Although DSF was not observed on the 
northern portion of Area 2 during the course of our survey, we believe that this high 
quality habitat is very likely occupied by a population of DSF. 

A further discussion and analysis considering the implications of DSF findings on this 
survey will be undertaken upon completion of the full survey (after the second protocol 
survey season). 
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APPENDIX

Appendix A: Data Tables 

Table 1.  Area 1:  Dates, personnel, times and conditions for DSF survey 
work 

Date Biologists Hours Weather Conditions
July 1, 2006 K. Osborne 1016-1050 clear, calm, 97-105 F for day 
July 2, 2006 M. Van Dam 1100-1158 clear, winds 0-2 mph, 87- 101 F
July 4, 2006 M. Van Dam 1303-1400 clear, calm, 94 F
July 6, 2006 M. Van Dam 1210-1246 clear, winds 0-5 mph, 93 F
July 9, 2006 A. Van Dam 1320-1410 clear, wind 2-3 mph, 92-104 F for day 
July 10, 2006 A. Van Dam 1000-1100 clear, wind 1-6, 94-104 F for day 
July 12, 2006 A. Van Dam 1024-1059 clear, wind 2-4 mph, 97-105 F
July 14, 2006 A. Van Dam 1058-1140 15% clouds, calm, 90-100 F
July 15, 2006 A. Van Dam 1305-1400 clear, wind 2-6, 95-108 F
July 17, 2006 A. Van Dam 1000-1100 20-80% clouds, wind 1-8 mph, 91-104 F
July 19, 2006 A. Van Dam 1045-1120 clear, calm, 95 F
July 21, 2006 A. Van Dam 1054-1130 clear, winds 0-5 mph, 92 F
July 22, 2006 A. Van Dam 1000-1100 0-10% clouds, calm, 100-102 F
July 23, 2006 A. Van Dam 1045-1121 clouds 50-100%, wind 2-8 mph, 92-97 F
July 24, 2006 A. Van Dam 1000-1100 0-30% clouds, calm, 100 F
July 27, 2006 K. Osborne 1030-1130 clear, calm, 90 F

July 29, 2006 
A. Van Dam 

and R. Rogers 1126-1156 clouds 40-90%, 85-90 F, winds 0-12 mph  
July 29, 2006 K. Osborne 1252-1344 25% clouds, winds 0-5 mph, 87 F

August 1, 2006 
A. Van Dam 

and R. Rogers 1220-1253
50% clouds, wind 0-2 mph, 85-90 F for 
day 

August 3, 2006 K. Osborne 1338-1420 clear, calm, 82-85 F
August 5, 2006 A. Van Dam 1157-1257 clear, calm, 87-95 F
August 7, 2006 A. Van Dam 1335-1400 clear, wind 0-2, 90-91 F

August 9, 2006 
A. Van Dam 

and R. Rogers 1300-1320 clear, calm, 89-101 F
August 11, 2006 K. Osborne 1115-1210 clear, calm, 92-93 F
August 12, 2006 A. Van Dam 1000-1100 clear, wind 0-2 mph, 81-100 F
August 13, 2006 A. Van Dam 1130-1206 clear, calm, 87 F
August 14, 2006 A. Van Dam 1000-1100 clear, wind 0-2 mph, 87-95 F
August 17, 2006 K. Osborne 1115-1155 clear, calm, 85 F
August 19, 2006 A. Van Dam 1000-1100 clear, calm, 89-95 F for day 
August 20, 2006 A. Van Dam 1047-1128 clear, calm, 85-103 F for day 
August 21, 2006 A. Van Dam 1000-1100 clear, calm, 86-100 F for day 
August 23, 2006 A. Van Dam 1000-1036 clear, wind 0-2, 95-100 F for day 
August 26, 2006 A. Van Dam 1250-1350 clear, wind 0-2 mph, 87-98 F for day 
August 27, 2006 A. Van Dam 1000-1036 clear, calm, 90-103 F for day 
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August 28, 2006 A. Van Dam 1230-1330 clear, calm, 98-100 F
August 31, 2006 K. Osborne 1100-1139 clear, calm, 94 F

September 2, 2006 A. Van Dam 1045-1145 clear, wind 0-2 mph, 100-104 F for day 
September 3, 2006 A. Van Dam 1050-1126 clear, calm, 99-107 F for day 
September 4, 2006 A. Van Dam 1000-1100 clear, calm, 96-107 F for day 
September 7, 2006 K. Osborne 1047-1133 clear, calm, 87-90 F
September 10, 2006 K. Osborne 1029-1230 clear, calm, 82-85 F
September 14, 2006 A. Van Dam 1044-1230 overcast, calm, 80 F
September 16, 2006 R. Rogers 1220-1400 clear, wind 0-2 mph, 84-89 F
September 18, 2006 A. Van Dam 1229-1400 clear, calm, 97 F

Table 2.  Area 2:  Dates, personnel, times and conditions for DSF survey 
work. 

Date Biologists Hours Weather Conditions
July 1, 2006 K. Osborne 1102-1121 clear, calm, 97-105 F for day 
July 2, 2006 M. Van Dam 1210-1332 clear, wind 0-2 mph, 101 F
July 4, 2006 K. Osborne 1046-1112 clear, calm, 89-90 F
July 4, 2006 M. Van Dam 1140-1300 clear, calm, 92 F
July 9, 2006 A. Van Dam 1226-1315 clear, wind 2-3 mph, 92-104 F for day 
July 10, 2006 A. Van Dam 1115-1240 clear, wind 1-6, 94-104 F for day 
July 15, 2006 A. Van Dam 1141-1300 clear, wind 2-6, 95-108 F
July 17, 2006 A. Van Dam 1107-1237 20-80% clouds, wind 1-8 mph, 91-104 F
July 22, 2006 A. Van Dam 1106-1236 0-10% clouds, calm, 100-102 F
July 24, 2006 A. Van Dam 1105-1235 0-30% clouds, calm, 100 F

July 29, 2006 
A. Van Dam 

and R. Rogers 1032-1112 clouds 40-90%, 85-90 F, winds 0-12 mph  

August 1, 2006 
A. Van Dam 

and R. Rogers 1123-1203 50% clouds, wind 0-2 mph, 85-90 F for day
August 5, 2006 A. Van Dam 1105-1150 clear, calm, 87-95 F
August 7, 2006 A. Van Dam 1107-1152 overcast, calm, 80 F
August 12, 2006 A. Van Dam 1110-1155 clear, wind 0-2 mph, 100 F
August 12, 2006 K. Osborne 1148-1159 clear, calm, 87 F
August 14, 2006 A. Van Dam 1104-1149 clear, wind 0-2 mph, 95 F
August 19, 2006 A. Van Dam 1105-1150 clear, calm, 89-95 F for day 
August 21, 2006 A. Van Dam 1105-1150 clear, calm, 86-100 F for day 
August 26, 2006 A. Van Dam 1147-1232 clear, wind 0-2 mph, 87-98 F for day 
August 28, 2006 A. Van Dam 1140-1225 clear, calm, 96-98 F
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Table 3.  Area 3:  Dates, personnel, times and conditions for DSF survey 
work.  

Date Biologists Hours Weather Conditions
July 1, 2006 K. Osborne 1123-1126 clear, calm, 97-105 F for day 
July 2, 2006 M. Van Dam 1334-1337 clear, wind 0-2 mph, 102 F
July 4, 2006 M. Van Dam 1130-1133 clear, calm, 90 F
July 9, 2006 A. Van Dam 1217-1224 clear, wind 2-3 mph, 92-104 F for day 
July 10, 2006 A. Van Dam 1242-1248 clear, wind 1-6, 94-104 F for day 
July 15, 2006 A. Van Dam 1136-1140 clear, wind 2-6, 95-108 F
July 17, 2006 A. Van Dam 1238-1242 20-80% clouds, wind 1-8 mph, 91-104 F
July 22, 2006 A. Van Dam 1239-1244 0-10% clouds, calm, 100-102 F
July 24, 2006 A. Van Dam 1240-1245 0-30% clouds, calm, 100 F

July 29, 2006 
A. Van Dam 

and R. Rogers 1114-1119 clouds 40-90%, 85-90 F, winds 0-12 mph  

August 1, 2006 
A. Van Dam 

and R. Rogers 1113-1116 50% clouds, wind 0-2 mph, 85-90 F for day
August 5, 2006 A. Van Dam 1057-1102 clear, calm, 87-90 F
August 7, 2006 A. Van Dam 1159-1202 clear, wind 0-2, 90-91 F
August 12, 2006 A. Van Dam 1334-1339 clear, wind 0-2 mph, 100 F
August 14, 2006 A. Van Dam 1158-1203 clear, wind 0-2 mph, 95 F
August 19, 2006 A. Van Dam 1200-1205 clear, calm, 89-95 F for day 
August 21, 2006 A. Van Dam 1155-1200 clear, calm, 86-100 F for day 
August 26, 2006 A. Van Dam 1137-1144 clear, wind 0-2 mph, 87-98 F for day 
August 28, 2006 A. Van Dam 1132-1137 clear, calm, 96 F

September 2, 2006 A. Van Dam 1150-1155 clear, wind 0-2 mph, 100-104 F for day 
September 4, 2006 A. Van Dam 1108-1113 clear, calm, 96-107 F for day 
September 11, 2006 A. Van Dam 1228-1233 clear, calm, 87-95 F for day 
September 14, 2006 A. Van Dam 1234-1239 overcast, wind 0-2, 83 F
September 16, 2006 K. Osborne 1010-1018 clear, calm, 80 F
September 18, 2006 A. Van Dam 1219-1224 clear, calm, 97 F
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Table 4.  Area 4:  Dates, personnel, times and conditions for DSF survey 
work.  

Date Biologists Hours Weather Conditions
July 1, 2006 K. Osborne 1129-1139 clear, calm, 97-105 F for day 
July 2, 2006 M. Van Dam 1340-1400 clear, wind 0-2 mph, 103 F
July 4, 2006 M. Van Dam 1025-1045 clear, calm, 84 F
July 9, 2006 A. Van Dam 1151-1213 clear, wind 2-3 mph, 92-104 F for day 
July 10, 2006 A. Van Dam 1250-1310 clear, wind 1-6, 94-104 F for day 
July 15, 2006 A. Van Dam 1107-1127 clear, wind 2-6, 95-108 F
July 17, 2006 A. Van Dam 1248-1309 20-80% clouds, wind 1-8 mph, 91-104 F
July 22, 2006 A. Van Dam 1247-1307 0-10% clouds, calm, 100-102 F
July 24, 2006 A. Van Dam 1247-1307 0-30% clouds, calm, 100 F

July 29, 2006 
A. Van Dam 

and R. Rogers 1205-1216 clouds 40-90%, 85-90 F, winds 0-12 mph 

August 1, 2006 
A. Van Dam 

and R. Rogers 1051-1058 50% clouds, wind 0-2 mph, 85-90 F for day
August 5, 2006 A. Van Dam 1035-1055 clear, calm, 87-90 F
August 7, 2006 A. Van Dam 1207-1227 clear, wind 0-2, 90-91 F
August 12, 2006 A. Van Dam 1244-1306 clear, wind 0-2 mph, 100 F
August 14, 2006 A. Van Dam 1209-1229 clear, wind 0-2 mph, 95 F
August 19, 2006 A. Van Dam 1208-1228 clear, calm, 89-95 F for day 
August 21, 2006 A. Van Dam 1204-1224 clear, calm, 86-100 F for day 
August 26, 2006 A. Van Dam 1113-1133 clear, wind 0-2 mph, 87-98 F for day 
August 28, 2006 A. Van Dam 1108-1128 clear, calm, 90-96 F

September 2, 2006 A. Van Dam 1200-1220 clear, wind 0-2 mph, 100-104 F for day 
September 4, 2006 A. Van Dam 1118-1138 clear, calm, 96-107 F for day 
September 11, 2006 A. Van Dam 1200-1220 clear, calm, 87-95 F for day 
September 13, 2006 A. Van Dam 1117-1137 clear, calm, 87-93 F

September 16, 2006 
K. Osborne 

and R. Rogers 1157-1202 clear, winds 0-2 mph, 84 F
September 18, 2006 A. Van Dam 1110-1130 clear, calm, 97 F
September 20, 2006 K. Osborne 1213-1233 clear, calm, 86 F
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Table 5.  Area 5:  Dates, personnel, times and conditions for DSF survey 
work.  

Date Biologists Hours Weather Conditions
July 1, 2006 K. Osborne 1147-1204 clear, calm, 97-105 F for day 
July 4, 2006 M. Van Dam 1050-1120 clear, calm, 86 F
July 9, 2006 A. Van Dam 1108-1138 clear, wind 2-3 mph, 92-104 F for day 
July 10, 2006 A. Van Dam 1312-1342 clear, wind 1-6, 94-104 F for day 
July 15, 2006 A. Van Dam 1028-1058 clear, wind 2-6, 95-108 F
July 17, 2006 A. Van Dam 1312-1342 20-80% clouds, wind 1-8 mph, 91-104 F
July 22, 2006 A. Van Dam 1310-1340 0-10% clouds, calm, 100-102 F
July 24, 2006 A. Van Dam 1312-1342 0-30% clouds, calm, 100 F

July 29, 2006 
A. Van Dam 

and R. Rogers 1229-1244 clouds 40-90%, 85-90 F, winds 0-12 mph  

August 1, 2006 
A. Van Dam 

and R. Rogers 1036-1048 50% clouds, wind 0-2 mph, 85-90 F for day

August 2, 2006 K. Osborne 1154-1230
partial clouds to clear, wind 0-5 mph, 82-
85 F

August 5, 2006 K. Osborne 1134-1215 clear, calm, 86 F
August 7, 2006 A. Van Dam 1232-1302 clear, wind 0-2, 90-91 F
August 12, 2006 A. Van Dam 1202-1232 clear, wind 0-2 mph, 100 F
August 14, 2006 A. Van Dam 1236-1306 clear, wind 0-2 mph, 95 F
August 19, 2006 A. Van Dam 1230-1300 clear, calm, 89-95 F for day 
August 21, 2006 A. Van Dam 1230-1300 clear, calm, 86-100 F for day 
August 26, 2006 A. Van Dam 1027-1057 clear, wind 0-2 mph, 87-98 F for day 
August 28, 2006 A. Van Dam 1028-1058 clear, calm, 90 F

September 2, 2006 A. Van Dam 1230-1300 clear, wind 0-2 mph, 100-104 F for day 
September 4, 2006 A. Van Dam 1143-1217 clear, calm, 96-107 F for day 
September 11, 2006 A. Van Dam 1126-1156 clear, calm, 87-95 F for day 
September 14, 2006 A. Van Dam 1242-1313 overcast, wind 0-2, 83 F

September 16, 2006 
K. Osborne 

and R. Rogers 1028-1050 clear, calm, 80 F
September 18, 2006 A. Van Dam 1140-1210 clear, calm, 97 F
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Table 6.  Area 6:  Dates, personnel, times and conditions for DSF survey 
work.  

Date Biologists Hours Weather Conditions
1 July 2006 K. H. Osborne 1300 - 1330 93 F, calm

July 1, 2006 K. Osborne 1208-1258 clear, calm, 97-105 F for day 
July 4, 2006 M. Van Dam 1000-1020 clear, wind 0-2 mph, 82 F
July 4, 2006 K. Osborne 1117-1205 clear, calm, 89-90 F
July 9, 2006 A. Van Dam 1032-1058 clear, wind 2-3 mph, 92-104 F for day 
July 9, 2006 K. Osborne 1214-1256 clear, winds 0-5 mph, 105 F
July 10, 2006 A. Van Dam 1344-1400 clear, wind 1-6, 94-104 F for day 
July 14, 2006 A. Van Dam 1000-1040 15% clouds, calm, 90-100 F
July 15, 2006 A. Van Dam 1000-1020 clear, wind 2-6, 95-108 F
July 17, 2006 A. Van Dam 1343-1400 20-80% clouds, wind 1-8 mph, 91-104 F
July 21, 2006 A. Van Dam 1000-1040 clear, winds 0-5 mph, 92 F
July 22, 2006 A. Van Dam 1341-1400 0-10% clouds, calm, 100-102 F
July 23, 2006 A. Van Dam 1000-1040 clouds 50-100%, wind 2-8 mph, 92-97 F
July 24, 2006 A. Van Dam 1345-1400 0-30% clouds, calm, 100 F
July 27, 2006 K. Osborne 1134-1222 clear, calm, 90 F

July 29, 2006 
A. Van Dam 

and R. Rogers 1253-1327 clouds 40-90%, 85-90 F, winds 0-12 mph 

August 1, 2006 
A. Van Dam 

and R. Rogers 1016-1026 50% clouds, wind 0-2 mph, 85-90 F for day
August 1, 2006 K. Osborne 1205-1245 clear, calm, 84 F
August 5, 2006 A. Van Dam 1010-1030 clear, calm, 75-79 F

August 6, 2006 
A. Van Dam 

and R. Rogers 1340-1400 clear, wind 0-8, 95 F
August 7, 2006 A. Van Dam 1310-1330 clear, wind 0-2, 90-91 F

August 9, 2006 
A. Van Dam 

and R. Rogers 1230-1250 clear, calm, 89-101 F
August 12, 2006 K. Osborne 1207-1255 clear, calm, 87 F
August 12, 2006 A. Van Dam 1312-1332 clear, wind 0-2 mph, 100 F
August 14, 2006 A. Van Dam 1319-1339 clear, wind 0-2 mph, 95 F

August 16, 2006 
A. Van Dam 

and R. Rogers 1008-1048 clear, wind 0-2 mph, 84-94 F
August 19, 2006 A. Van Dam 1308-1328 clear, calm, 89-95 F for day 
August 20, 2006 A. Van Dam 1000-1040 clear, calm, 85-103 F for day 
August 21, 2006 A. Van Dam 1306-1326 clear, calm, 86-100 F for day 
August 23, 2006 A. Van Dam 1045-1125 clear, wind 0-2, 95-100 F for day 
August 26, 2006 A. Van Dam 1000-1020 clear, wind 0-2 mph, 87-98 F for day 
August 27, 2006 A. Van Dam 1046-1126 clear, wind 0-2 mph, 90-103 F for day 
August 28, 2006 A. Van Dam 1000-1020 clear, calm, 80-85 F
August 30, 2006 A. Van Dam 1000-1040 clear, calm, 89-100 F

September 2, 2006 A. Van Dam 1305-1325 clear, wind 0-2 mph, 100-104 F for day 
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September 3, 2006 A. Van Dam 1000-1040 clear, calm, 99-107 F for day 
September 4, 2006 A. Van Dam 1225-1245 clear, calm, 96-107 F for day 
September 7, 2006 K. Osborne 1138-1220 clear, calm, 90-93 F
September 8, 2006 K. Osborne 1116-1136 clear, wind 0-5 mph, 82 F
September 11, 2006 A. Van Dam 1015-1117 clear, calm, 87-95 F for day 

September 13, 2006 A. Van Dam 
1010-1030,
1036-1116 clear, calm, 87 F

September 16, 2006 K. Osborne 1102-1130 clear, calm, 80-84 F
September 16, 2006 R. Rogers 1102-1136 clear, calm, 80 F

September 16, 2006 
K. Osborne 

and R. Rogers 1136-1150 clear, calm, 80-84 F
September 18, 2006 A. Van Dam 1000-1106 clear, calm, 85-95 F

Table 7.  Area 8:  Dates, personnel, times and conditions for DSF survey 
work.  

Date Biologists Hours Weather Conditions
July 2, 2006 K. Osborne 1215-1345 clear, calm, 96 F
July 4, 2006 K. Osborne 1220-1445 clear, calm, 89-90 F
July 10, 2006 K. Osborne 1301-1400 clear, wind 0-2 mph, 102 F
July 19, 2006 K. Osborne 1310-1400 clear, 0-2 mph, 100 F
July 23, 2006 A. Van Dam 1145-1245 clouds 50-100%, wind 2-8 mph, 92-97 F
July 27, 2006 K. Osborne 1240-1330 clear, calm, 90 F
July 29, 2006 B. Drake 1230-1330 90% clouds, wind 0-5 mph, 88-92 F

August 5, 2006 B. Drake 1230-1330 clear, wind 0-2 mph, 89-94 F
August 8, 2006 B. Drake 1030-1130 10% clouds, wind 0-4 mph, 83-90 F
August 10, 2006 B. Drake 1030-1130 65% clouds, wind 0-2 mph, 73-80 F
August 12, 2006 B. Drake 1230-1330 clear, calm, 92-98 F
August 14, 2006 K. Osborne 1130-1230 clear, calm, humid, 85-90 F
August 19, 2006 B. Drake 1230-1330 clear, calm. 86-91 F
August 22, 2006 B. Drake 1030-1130 10% clouds, winds 0-5 mph, 90-95 F
August 26, 2006 B. Drake 1230-1330 clear, winds 0-5 mph, 89-92 F
August 29, 2006 B. Drake 1030-1130 10% clouds, winds 0-4 mph, 89-98 F

September 2, 2006 B. Drake 1230-1330 20% clouds, wind 0-4 mph, 98-102 F
September 5, 2006 B. Drake 1030-1130 20% clouds, calm, 93-101 F
September 10, 2006 K. Osborne 1300-1400 clear, wind 0-5 mph, 85 F
September 11, 2006 K. Osborne 1204-1304 clear, winds 0-5 mph, 92 F
September 16, 2006 B. Drake 1230-1330 clear, winds 0-6 mph, gusts to 11, 87-89 F
September 19, 2006 K. Osborne 1230-1330 clear, winds 0-2 mph,, 91 F
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Table 8.  Area 9:  Dates, personnel, times and conditions for DSF survey 
work.  

Date Biologists Hours Weather Conditions
July 1, 2006 K. Osborne 1340-1440 clear, calm, 97-105 F for day 
July 3, 2006 M. Van Dam 1000-1400 clear to overcast, 2-10 mph, 87-94 F
July 3, 2006 K. Osborne 1118-1148 high overcast, calm, 98-102 F

July 5, 2006 M. Van Dam 1000-1400
clear, mostly calm (gusts to 10 mph), 81-
99 F

July 6, 2006 M. Van Dam 1050-1100 clear, winds 0-5 mph, to 90 F
July 9, 2006 K. Osborne 1314-1324 clear, winds 0-5 mph, to 106 F
July 12, 2006 E. Shafhauser 1000-1400 clear, wind 0-3 mph, 86-101 F
July 12, 2006 A. Van Dam 1158-1208 clear, wind 2-4 mph, 97-105 F

July 14, 2006 E. Shafhauser 1000-1400
50% patchy clouds, wind 0-3 mph, 90-
107 F

July 19, 2006 E. Shafhauser 1000-1400
40-50% high cirrus, wind 0-6 mph, 88-
101 F

July 19, 2006 A. Van Dam 1150-1200 clear, calm, 95 F

July 21, 2006 E. Shafhauser 1000-1400
clear, 20% high cirrus, wind 0-4 mph, gusts 
to 9 mph, 87-106 F

July 23, 2006 A. Van Dam 1255-1305 clouds 50-100%, wind 2-8 mph, 92-97 F

July 24, 2006 E. Shafhauser 1000-1400
40% patchy clouds, wind 0-3 mph, 89-
103 F

July 25, 2006 A. Van Dam 1000-1400 clear, 95-106 F, winds 3-10 mph 
July 27, 2006 K. Osborne 1340-1400 clear, calm, 90 F
July 28, 2006 K. Osborne 1052-1134 clearing, calm,  
July 28, 2006 K. Osborne 1052-1134 25% clouds, calm, 87 F

July 28, 2006 
K. Osborne 
and R. Rogers 1134-1315 clear, calm, 84-90 F

July 28, 2006 
K. Osborne 
and R. Rogers 1134-1316 25% clouds, calm, 87-90 F

July 28, 2006 R. Rogers 1316-1400 25% clouds, calm, 90 F

July 29, 2006 
A. Van Dam 
and R. Rogers 1355-1400 clouds 40-90%, 85-90 F, winds 0-12 mph  

July 30, 2006 
A. Van Dam 
and R. Rogers 1054-1154 clouds 70-100%, 82-85 F, wind 2 mph 

August 1, 2006 
A. Van Dam 
and R. Rogers 1337-1342 50% clouds, wind 0-2 mph, 85-90 F for day

August 3, 2006 
A. Van Dam 
and R. Rogers 1000-1100 overcast, calm, 73-79 F

August 4, 2006 K. Osborne 1045-1250 clear, calm, 88-96 F

August 6, 2006 
A. Van Dam 
and R. Rogers 1000-1210 clear, wind 0-2 mph, 82-95 F

August 9, 2006 
A. Van Dam 
and R. Rogers 1000-1200 clear, calm, 89-101 F

August 13, 2006 A. Van Dam 1030-1330 clear, calm, 82 F
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and R. Rogers 
August 14, 2006 R. Rogers 1205-1215 clear, calm, 88 F
August 16, 2006 R. Rogers 1015-1245 clear, wind 1-3, 84-94 F

August 16, 2006 
A. Van Dam 
and R. Rogers 1108-1245 clear, wind 2-4 mph, 94 F

August 20, 2006 R. Rogers 1030-1040 clear, calm, 85 F

August 20, 2006 
A. Van Dam 
and R. Rogers 1145-1345 clear, wind 2-3 mph, 103 F

August 20, 2006 
A. Van Dam 
and R. Rogers 1145-1345 clear, calm, 85-103 F for day 

August 23, 2006 R. Rogers 1045-1055 clear, calm, 100 F

August 23, 2006 
A. Van Dam 
and R. Rogers 1100-1300 clear, calm, 100 F

August 23, 2006 
A. Van Dam 
and R. Rogers 1145-1315 clear, wind 0-2, 95-100 F for day 

August 27, 2006 R. Rogers 1115-1330 clear, wind 1-2 mph, 103 F

August 27, 2006 
A. Van Dam 
and R. Rogers 1143-1330 clear, wind 1-2 mph, 103 F

August 27, 2006 R. Rogers 1330-1350 clear, wind 1-2 mph, 103 F
August 30, 2006 R. Rogers 1120-1335 clear, wind 0-2 mph, 100-105 F
August 30, 2006 A. Van Dam 1135-1335 clear, wind 1-2 mph, 105 F
September 2, 2006 R. Rogers 1320-1330 clear, wind 1-2 mph, 102 F

September 3, 2006 
A. Van Dam 
and R. Rogers 1000-1255 5% patchy clouds, calm, 99-107 F

September 3, 2006 
A. Van Dam 
and R. Rogers 1145-1255 clear, calm, 99-107 F for day 

September 4, 2006 R. Rogers 1250-1300 clear to patchy clouds, calm, 100 F

September 6, 2006 
A. Van Dam 
and R. Rogers 1015-1215 clear, winds 0-2, 94-100 F

September 6, 2006 
A. Van Dam 
and R. Rogers 1030-1230 clear, calm, 100-108 F

September 10, 2006 R. Rogers 1000-1400 clear, wind 0-2, 84-92 F
September 11, 2006 R. Rogers 1225-1235 clear, wind 2-3 mph, 92 F
September 12, 2006 R. Rogers 1000-1400 clear, calm, 92-101 F
September 14, 2006 R. Rogers 1215-1225 overcast, calm, 81 F
September 17, 2006 R. Rogers 1110-1120 clear, wind 0-7, 88-95 F for day 
September 17, 2006 A. Van Dam 1000-1400 clear, winds 0-3, later 5-10 mph, 88-99 F
September 19, 2006 R. Rogers 1000-1400 clear, winds 0-2, 85-92 F
September 20, 2006 R. Rogers 1045-1055 clear, winds 0-4, 89 to 90 F

___________________________________________________________________________________________________________ 
2006 DSF survey: Riverside Public Utilities                                                                                                                      November 2006 
Riverside Transmission Reliability Project                                    



Delhi Sands Flower-loving Fly Habitat Assessment and Survey Report 
Appendix A 

Table 9.  Area 10:  Dates, personnel, times and conditions for DSF survey 
work.  

Date Biologists Hours Weather Conditions
July 1, 2006 K. Osborne 1314-1334 clear, calm, 97-105 F for day 

July 5, 2006 
N. Moorhatch 
and M. Wilcox 1000-1400 clear-hazy, winds 0-3, 78-87 F

July 7, 2006 
N. Moorhatch 
and M. Wilcox 1000-1130 clear, winds 0-2 mph, 86-88 F

July 9, 2006 A. Van Dam 1000-1400 clear, wind 0-5, 94-105 F
July 11, 2006 E. Shafhauser 1000-1400 clear, wind 1-3 mph, 87-101 F
July 11, 2006 A. Van Dam 1000-1400 clear, calm, 93-102 F
July 13, 2006 E. Shafhauser 1000-1400 clear, wind 0-5 mph, 83-103 F
July 16, 2006 A. Van Dam 1000-1400 30-40% clouds, wind 0-2 mph, 92+ F
July 18, 2006 A. Van Dam 1000-1400 clear, wind 1-10, 94-98 F
July 20, 2006 E. Shafhauser 1000-1400 clear, winds 0-5 mph, 82-96 F

July 21, 2006 B. Drake 1030-1200
20-30% clouds, winds 0-2, gusts to 6 mph, 
91-99 F

July 22, 2006 E. Shafhauser 1000-1400
40% patchy cumulonimbus, wind 0-3 mph, 
96-111 F

July 23, 2006 E. Shafhauser 1000-1400
overcast to 80% patchy, wind 0-5 mph, 87-
111 F

July 26, 2006 A. Van Dam 1000-1400
80% marine layer to 1130, then clear, 97-
102 F, winds 2-5 mph 

July 27, 2006 A. Van Dam 1000-1400 clear, 91-100 F, winds 0-8 mph 

August 2, 2006 
A. Van Dam 

and R. Rogers 1000-1400 hazy, clearing, wind 0-4 mph, 91-96 F

August 4, 2006 
A. Van Dam 

and R. Rogers 1000-1400 clear, wind 0-3 mph, 92-95 F
August 4, 2006 K. Osborne 1020-1040 10% clouds, clearing, calm, 85 F

August 6, 2006 
A. Van Dam 

and R. Rogers 1230-1320 clear, wind 0-8, 95 F

August 8, 2006 
A. Van Dam 

and R. Rogers 1000-1310 clear, calm, 92-103 F

August 10, 2006 
A. Van Dam 

and R. Rogers 1000-1400 clear, wind 0-4 mph, 96-100 F

August 13, 2006 
A. Van Dam 

and R. Rogers 1335-1400 clear, calm, 93 F

August 15, 2006 
A. Van Dam 

and R. Rogers 1000-1335 50% overcast, clearing, calm, 90-93 F

August 17, 2006 
A. Van Dam 

and R. Rogers 1000-1400 clear, calm, 94-98 F

August 22, 2006 
A. Van Dam 

and R. Rogers 1000-1400 clear, calm, 101-103 F

August 24, 2006 
A. Van Dam 

and R. Rogers 1000-1400 clear, wind 0-2, 94-100 F
August 29, 2006 A. Van Dam 1000-1400 clear, calm, 94-104 F
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and R. Rogers 

August 31, 2006 
A. Van Dam 

and R. Rogers 1000-1400 clear, wind 0-2 mph, 90-99 F
September 3, 2006 A. Van Dam 1300-1400 clear, calm, 99-107 F for day 
September 3, 2006 R. Rogers 1300-1400 5% patchy clouds, calm, 107 F
September 4, 2006 R. Rogers 1125-1155 clear, calm, 90-100 F

September 5, 2006 
A. Van Dam 

and R. Rogers 1000-1400 clear, calm, 102-103 F

September 7, 2006 
A. Van Dam 

and R. Rogers 1000-1200 clear, calm, 94-96 F

September 8, 2006 
A. Van Dam 

and R. Rogers 1000-1200 clear, calm, 93-94 F

September 13, 2006 

K. Osborne 
and A. Van 

Dam 1210-1408 clear, wind 2 mph, 93 F
September 17, 2006 R. Rogers 1130-1330 clear, wind 0-7, 88-95 F for day 
September 18, 2006 R. Rogers 1000-1400 clear, wind 0-3 mph, 87-96 F
September 19, 2006 B. Drake 1300-1400 clear, winds 0-6 mph, 90-94 F
September 20, 2006 R. Rogers 1130-1400 clear, winds 0-4, 89 to 90 F

Table 10.  Area 11:  Dates, personnel, times and conditions for DSF survey 
work.  

Date Biologists Hours Weather Conditions
July 3, 2006 K. Osborne 1319-1345 high overcast, calm, 105 F
July 6, 2006 M. Van Dam 1000-1020 clear, winds 0-5 mph, 81 F
July 8, 2006 K. Osborne 1200-1220 clear, calm, 100 F
July 12, 2006 A. Van Dam 1318-1338 clear, wind 2-4 mph, 97-105 F
July 19, 2006 A. Van Dam 1311-1331 clear, calm, 95 F
July 23, 2006 A. Van Dam 1345-1400 clouds 50-100%, wind 2-8 mph, 92-97 F

July 28, 2006 
K. Osborne 

and R. Rogers 1022-1032 50% clouds, calm, 84 F

July 30, 2006 
A. Van Dam 

and R. Rogers 1000-1010 clouds 70-100%, 79-82 F, wind 2 mph 

August 3, 2006 
A. Van Dam 

and R. Rogers 1240-1250 overcast, calm, 79 F
August 5, 2006 R. Rogers 1245-1305 clear, calm, 85 F
August 7, 2006 R. Rogers 1330-1350 clear, calm, 88-89 F
August 14, 2006 R. Rogers 1015-1035 clear, wind 1-2, 87 F
August 19, 2006 R. Rogers 1250-1310 clear, wind 3-4 mph, 90-95 F
August 21, 2006 R. Rogers 1255-1315 clear, calm, 96-97 F
August 26, 2006 R. Rogers 1250-1315 clear, wind 0-3 mph, 95 F
August 28, 2006 R. Rogers 1250-1310 clear, calm, 98-100 F

September 2, 2006 R. Rogers 1200-1220 clear, wind 1-2 mph, 100 F
September 4, 2006 R. Rogers 1100-1120 clear, calm, 90 F
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September 11, 2006 R. Rogers 1115-1135 clear, wind 2-3 mph, 90 F
September 14, 2006 R. Rogers 1100-1120 overcast, wind 0-3, 80-81 F
September 17, 2006 R. Rogers 1000-1020 clear, wind 8-10, 88 F
September 20, 2006 R. Rogers 1100-1120 clear, winds 0-4, 89 to 90 F

Table 11.  Area 12:  Dates, personnel, times and conditions for DSF survey 
work. 

Date Biologists Hours Weather Conditions
July 3, 2006 K. Osborne 1217-1242 high overcast, calm, 103 F
July 6, 2006 M. Van Dam 1105-1150 clear, winds 0-5 mph, to 93 F
July 9, 2006 K. Osborne 1324-1400 clear, winds 0-5 mph, to 106 F
July 12, 2006 A. Van Dam 1218-1240 clear, wind 2-4 mph, 97-105 F
July 19, 2006 A. Van Dam 1220-1305 clear, calm, 95 F
July 23, 2006 A. Van Dam 1310-1340 clouds 50-100%, wind 2-8 mph, 92-97 F
July 28, 2006 R. Rogers 1049-1134 25% clouds, calm, 87-90 F
July 28, 2006 R. Rogers 1049-1134 25% clouds, calm, 87 F

July 30, 2006 
A. Van Dam 

and R. Rogers 1025-1047 clouds 70-100%, 82-85 F, wind 2 mph 

August 3, 2006 
A. Van Dam 

and R. Rogers 1205-1228 overcast, calm, 73-79 F
August 5, 2006 R. Rogers 1310-1400 clear, calm, 97 F

August 8, 2006 
A. Van Dam 

and R. Rogers 1325-1346 clear, calm, 92-103 F
August 14, 2006 R. Rogers 1040-1205 clear, calm, 88 F
August 20, 2006 R. Rogers 1040-1125 clear, wind 2-3 mph, 103 F
August 23, 2006 R. Rogers 1000-1045 clear, calm, 98 F
August 27, 2006 R. Rogers 1030-1115 clear, calm, 92 F
August 30, 2006 R. Rogers 1035-1120 clear, calm, 90-105 F

September 2, 2006 R. Rogers 1230-1320 clear, wind 1-2 mph, 100-102 F
September 4, 2006 R. Rogers 1200-1245 clear, calm, 90-100 F
September 11, 2006 R. Rogers 1140-1225 clear, wind 2-3 mph, 90-92 F
September 14, 2006 R. Rogers 1125-1210 overcast, wind 0-3, 80-81 F
September 17, 2006 R. Rogers 1025-1110 clear, wind 0-7, 88-95 F for day 
September 20, 2006 R. Rogers 1000-1045 clear, winds 0-4, 89 to 90 F
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Table 12.  Plant species encountered on the survey areas (2006) 

Family/common name Species        Area 1 2 3 4 5 6 7 8 9 10 11 12
ADOXACEAE 
Mexican elderberry Sambucus mexicana x x x
AMERANTHACEAE 
white tumbleweed Amaranthus albus x x x x x x x x x
ANACARDIACEAE 
Peruvian Peppertree Schinus molle x x x
ARECACEAE 
fan palm Washingtonia  x x 
ASTERACEAE
Annual bur-weed Ambrosia acanthicarpa x x x x x x x x x x
California sage Artemisia californica x x x
tarragon Artemisia dracunculus x 
mule fat Baccharis salicifolia x x x x x
Tocalote Centaurea melitensis x x x x
common pineapple weed Chamomilla suaveolens x 
bull thistle Ciricium vulgare x x
flax-leaved horseweed Conyza bonariensis x x x x x
brittlebush Encelia farinosa x x x x x
sunflower Helianthus annua x x x x x x x x x x x
telegraphweed Heterotheca grandiflora x x x x x x x x
prickly lettuce Lactuca serriola x x x
cudweed aster Lessingia filaginifolia x 
common sow-thistle Sonchus oleraceus x x x

Verbesina encelioides x x x x x x
BORAGINACEAE 
ranchers fiddleneck Amsinkia menziesii x x x
heliotrope Heliotropium crassavicum x x
BRASSICACEAE 
shortpod mustard Hirschfeldia incana x x x x x x x x
London rocket Sisymbrium irio x x x x x
wild radish Raphanus sativus x 
CACTACEAE 
prickly pear Opuntia littoralis x x
valley cholla Opuntia parryi x x
CHENOPODIACEAE 
Saltbush Atriplex canescens x 
pitseed goosefoot Chenopodium berlandieri x 
Kochia Kochia scoparia x x x
russion thistle Salsola tragus x x x x x
CUSCUTACEAE 
Dove weed Eremocarpus setigerus x 
EUPHORBIACEAE
California croton Croton californicus x x x x
castor-bean Ricinus communis x x x x
FABACEAE 
Palo verde Cercidium floridum x 
deer weed Lotus scoparius x 

___________________________________________________________________________________________________________ 
2006 DSF survey: Riverside Public Utilities                                                                                                                      November 2006 
Riverside Transmission Reliability Project                                    



Delhi Sands Flower-loving Fly Habitat Assessment and Survey Report 
Appendix A 

mesquite Prosopis glandulosa x 
GERANIACEAE 
red-stem filaree Erodium cicutarium x x x x x x
GROSSULARIACEAE 
hillside gooseberry Ribes californicum 
HYDROPHYLLACEAE 
common phacelia Phacelia distans x 
LAMINACEAE 
Horehound Marubium vulgare x 
black sage Salvia mellifera x 
MYRTACEAE 
Eucalyptus Eucalyptus x x x x x x
ONAGRACEAE 
California sun cup Camissonia bistorta x 
PINACEAE 
Pine Pinus x 
POLYGONACEAE
slender buchwheat Eriogonum gracile x 
Cal buckwheat Eriogonum fasciculatum x x x x
curly dock Rumex crispus x 
SALICACEAE 
cottonwood Populus femontii x x
Black willow Salix gooddingii x x x
arroyo willow Salix lasiolepis x x x
sandbar willow Salix exigua x 
SIMAROUBACEAE 
tree of heaven Ailanthus altissima x x x
SOLANACEAE 
Jimson weed Datura wrightii x x x
tree tobacco Nicotiana glauca x x x x x x
TAMARICACEAE
Mediterranean tamarisk  Tamarix ramosissima x x x x
VITACEAE 
Grape Vitis vinifera x x
ZYGOPHYLLACEAE 
Puncture vine Tribulus terrestris x x 
POACEAE
Giant cane Arundo donax x x
slender oat Avena barbata x x x
ripgut Bromus diandrus x x x x x x
Foxtail chess/red brome Bromus madritensis x x x x x x
Bermuda grass Cynodon dactylon x x x x
Schismus Schismus barbatus x x x x x
TYPHACEAE 
cat-tail Typha x 
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Table 13.  Insects encountered on the survey areas (2006).  

Diptera
Family Species             Area 1 2 3 4 5 6 8 9 10 11 12
Mydidae  (DSF) Rhaphiomidas terminatus x x 
Mydidae Nemomydas pantherinus x x x
Apioceridae Apiocera convergens x 
Apioceridae Apiocera crysolasia x x x
Asilidae Efferia albibarbis x x x x x x x x
Asilidae Mallophora fautrix x x x x
Asilidae Promachus aldrichii x x x x
Asilidae Saropogon luteus x x x x
Asilidae Stenopogon brevisculus x x x x x x x
Asilidae Stenopogon rufibarbis x 
Bombyliidae Exoprosopa butleri x x x
Bombyliidae Exoprosopa divisa x x x
Bombyliidae Neodiplocampta mira x 
Bombyliidae Neodiplocampta mira x 
Bombyliidae Poecilanthrax arethusa x 
Bombyliidae Poecilognathus x 
Bombyliidae Thyridanthrax atrata x x x x x x x x x x
Bombyliidae Thyridanthrax nugator x x
Bombyliidae Toxophora pellucida x 
Bombyliidae Villa lateralis x x 
Bombyliidae Villa miscella x 
Bombyliidae Villa moliter x x x x x x x x x x
Calliphoridae Phaenicia sericata x x x
Conopidae Physocephala texana x x x x
Dolichopodidae Condylostylus pilicornis x x x
Muscidae Musca domestica x x x x x x x x x x x
Sarcophagidae Sarcophaga sp x x x
Syrphidae Eristalis tenax x x
Syrphidae Eristlis aenea x x 
Syrphidae Eupeodes volucris x 
Syrphidae Syritta pipiens x 
Syrphidae Volucella mexicana x x x
Tabanidae Tabanus punctifer x x x x
Tachinidae Archytas apicifer x 
Tachinidae Gymnosoma fuliginosum x x x
Tachinidae Peleteria ? x 
Therividae Thereva semitaria x 

Hymenoptera
Family Species             Area 1 2 3 4 5 6 8 9 10 11 12
Anthophoridae Anthophora urbana x x 
Anthophoridae Diadasia x 
Anthophoridae Melissodes x x
Anthophoridae Nomada x x
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Andrenidae Nomadopsis x 
Apidae Apis mellifera x x x x x x x x x x x
Formicidae Iridomyrmex humilis x x x x
Formicidae Liometopum x 
Formicidae Pogonomyrmex californicus x x x x x x x x x x x
Halictidae Agapostemon x x x x x x x x
Megachilidae Megachile x x 
Mutilidae Dasymutilla californica x x x x
Mutilidae Dasymutilla coccineohirta x 
Mutilidae Dasymutilla sackeni x 
Pompilidae Ageniella x 
Pompilidae Pepsis  chrysothemis x x x x x x
Pompilidae Pepsis thysbe x 
Pompilidae unidentified x x
Scoliidae Campsomeris tolteca x x
Scoliidae Trielis alcione x 
Sphecidae Ammophila x 
Sphecidae Ammophila aberti x x x x x x x x
Sphecidae Ammophila azteca x x x x
Sphecidae Bembis melanaspsis x x x x x
Sphecidae Bembix americana x x x x x x x x x x
Sphecidae Bembix melenopsis x 
Sphecidae Bicyrtes ventralis x x
Sphecidae cerceris x 
Sphecidae Cerceris x 
Sphecidae Cerceris femorrumbrum x x
Sphecidae Cerceris femurrubrum x x x
Sphecidae Cerceris sextoides x 
Sphecidae Chlorion aerarium x x x x x x
Sphecidae Hapalomellinus x x
Sphecidae Hoplisoides diversus x x
Sphecidae Liris x 
Sphecidae Philanthus multimaculatus x x x x x x x x x
Sphecidae Philanthus ventilabris x 
Sphecidae Prionyx foxi x x x x x x x x x
Sphecidae Prionyx thomae x x x x
Sphecidae Scellphron caementarium x x x x x x x x x
Sphecidae Tachysphex x 
Sphecidae Tachysphex x 
Sphecidae Tachysphex x 
Sphecidae Tachysphex x 
Sphecidae Taschytes elongatus x x x x x x
Sphecidae unidentified x x x x
Sphecidae unidentified x 
Tiphiidae Myzinum maculatum x x
Vespidae Eumenes bollii x 
Vespidae Eumenes crucifera x 
Vespidae Euodynerus annulatum x x x x
Vespidae Polistes apachus x x x x x x x x
Vespidae Polistes dorsalis x 
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Vespidae Polistes exclamens x x
Vespidae Polistes fuscatus x x x
Vespidae Xylocopa veripuncta x x x

Andrenidae Nomadopsis x 

Neuroptera
Family Species             Area 1 2 3 4 5 6 8 9 10 11 12
Mymerliontidae x x x x x x x x x x x

Coleoptera
Family Species             Area 1 2 3 4 5 6 8 9 10 11 12
Chrysomelidae Diabrotica balteata x 
Chrysomelidae Diabrotica unedecimpunctata x 
Chrysomelidae Lema trilineata x 
Coccinellidae Hippodamia convergens x 
Meloidae Nemognatha lurida apicalis x 
Scarabaeidae Cotinus texana x x x x x x x x x x x
Scarabaeidae Polyphylla decimlineata x 
Tenebrionidae Elodes gracilis x x

Lepidoptera
Family Species             Area 1 2 3 4 5 6 8 9 10 11 12
Danaidae Danaus gillipus x 
Danaidae Danaus plexippus x 
Hesperiidae Hylephila phyleus x x x x x x x x x
Hesperiidae Lerodia eufala x 
Hesperiidae Pyrgus albescens x x x x
Lycaenidae Atlides halesus x 
Lycaenidae Brephidium exilis x x x
Lycaenidae Leptotes marina x 
Lycaenidae Plebejus acmon x 
Lycaenidae Strymon melinus x x x x
Noctuidae Schinia sexplagiata x 
Nymphalidae Agraulis vanillae x x x x
Nymphalidae Junonia coenia x x x x x
Nymphalidae Limenitis lorquini x 
Nymphalidae Nymphalis antiopa x 
Nymphalidae Vanessa cardui x x
Papilionidae Papilio cresphontes x x
Papilionidae Papilio rutulus x 
Pieridae Colias eurytheme x x
Pieridae Pieris rapae x x x x
Pieridae Pontia protodice x x x x x x x x x x x
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Heteroptera 
Family Species             Area 1 2 3 4 5 6 8 9 10 11 12
Lygaeidae Lygaeus kalmii x x x
Nabidae Nabis x x x x x
Pentatomidae Chlorochroa uhleri x x x x x x x
Rhopalidae Arhyssus x 

Orthoptera 
Family Species             Area 1 2 3 4 5 6 8 9 10 11 12
Acrididae Derotmema saussuraenum x x x x
Acrididae Melanoplus x x x x
Acrididae Melanoplus x 
Acrididae Melanoplus yarrowii x 
Acrididae Psoloessa thamnogaea x 
Acrididae Schistocerca x 
Acrididae Schistocerca nitens x x x x
Acrididae Trimerotropis californica x x x x x x x x x
Acrididae Trimerotropis fontana x x x
Acrididae Trimerotropis pallidipennis x x x x x x x x x x x
Acrididae x 
Gryllidae Oecanthus x 
Tettigoniidae Microcentrum rhombifolium x 

Mantodea
Family Species             Area 1 2 3 4 5 6 8 9 10 11 12
Mantidae Iris oratoria x x x x x x x x

Odonata

___________________________________________________________________________________________________________ 

Family Species             Area 1 2 3 4 5 6 8 9 10 11 12
Aeshnidae Aeshna multicolor x x x x x x x
Aeshnidae Anax junius x x x x x x x x
Calopterygidae Hetaerina americana x 
Coenagrionidae Argia x x
Libellulidae Brechmorhoga mendax x x x
Libellulidae Libellula croceipennis x 
Libellulidae Libellula saturata x x
Libellulidae Pantala flavescens x x x x x x x x x x x
Libellulidae Pantala hymenaea x x x x x x
Libellulidae Perithemis intensa x 
Libellulidae Sympetrum corruptum x x x x x x x x x
Libellulidae Sympetrum illotum 
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Libellulidae Tramea lacerata x x x x x x
Libellulidae Tramea onusta x x x x x x x
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Appendix B:  Vicinity Maps and Aerial Overviews
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            = 1 mile          N 
Figure 1. General vicinity of survey Areas 1, 2 and 5, San Bernardino South, California 
USGS 7.5” quadrangle at 50%.  The sites are outlined in blue and highlighted in yellow.
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            = 1 mile          N 
Figure 2. General vicinity of survey Areas 2 through 6, Fontana, California USGS 7.5” 
quadrangle at 50%.  The sites are outlined in blue and highlighted in yellow.
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            = 1 mile          N 
Figure 3. General vicinity of survey Areas 7 and 8, Riverside West, California USGS 
7.5” quadrangle at 50%.  The sites are outlined in blue and highlighted in yellow.
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= 1 mile          N 
Figure 4. General vicinity of survey Area 12 (southern portion), Corona North, 
California USGS 7.5” quadrangle at 50%.  The survey site (arrow) is outlined in blue and 
highlighted in yellow.
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            = 1 mile          N 
Figure 5. General vicinity of survey Areas 9 through 12 (northern portion), Guasti, 
California USGS 7.5” quadrangle at 50%.  The sites are outlined in blue and highlighted 
in yellow.
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            = 100 meters      N 
Figure 6. General vicinity of survey Areas 1 and 2, San Bernardino South, California 
USGS 7.5” quadrangle at 200%.  The sites are outlined in blue and highlighted in yellow.   
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               100 meters          N 
Figure 7. General vicinity of survey Areas 2 through 6, Fontana, California USGS 7.5” 
quadrangle at 200%.  The sites are outlined in blue and highlighted in yellow.  
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     = 100 meters      N 
Figure 8. General vicinity of survey Areas 7 and 8 (7 only assessed), Riverside West, 
USGS 7.5” quadrangle at 200%.  The sites are outlined in blue and highlighted in yellow.   
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            = 100 meters      N 
Figure 9. General vicinity of survey Area 12 (southern portion), Corona North, 
California USGS 7.5” quadrangle at 200%.  The site is outlined in blue and highlighted in 
yellow.
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            = 100 meters      N 
Figure 10. General vicinity of survey Areas 9 through 10 (eastern end) and 11 through 
12 (northern portion), Guasti, California USGS 7.5” quadrangle at 200%.  The sites are 
outlined in blue and highlighted in yellow.   
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            = 100 meters      N 
Figure 11. General vicinity of survey Areas 10 and 11, Guasti, California USGS 7.5” 
quadrangle at 200%.  The site are outlined in blue and highlighted in yellow.
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Survey Area 1 

Survey Area 2 

                   N 
Figure 16. Approximate locations of DSF observations for 2006 (Red dots) around 
survey Areas 1 and 2.
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Appendix C:  Representative Photographs
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Figure 16.  Photograph of mating pair of DSF observed on the northwestern edge of Area 1.  Male DSF was 
followed for several minutes until observed to discover the female. 

___________________________________________________________________________________________________________ 

Figure 17.  Photograph of the northwestern edge of the Agua Mansa Cemetery on survey Area 1, showing location 
of DSF observations (location is west of the cemetery).  Cemetery fence is seen in the background (left). 
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Figure 18.  Photograph of the southern edge of the Agua Mansa Cemetery (part of survey Area 1).  Note abundance 
of clean exposed sands and Croton californica.

___________________________________________________________________________________________________________ 

Figure 19.  Photograph of extremely high quality DSF habitat on the northern portion of survey Area 2.  Survey on 
this area was abandoned when it was discovered that an HCP has been approved for the site. 

2006 DSF survey: Riverside Public Utilities                                                                                                                      November 2006 
Riverside Transmission Reliability Project                                    



Delhi Sands Flower-loving Fly Habitat Assessment and Survey Report 
  Appendix C

Figure 20.  Photograph of survey Area 4, showing exposed sands on the cut banks surrounding the rail tracks.  Note 
the abundance of coastal sage scrub indicating lack of disturbance at least on these substrates. 

___________________________________________________________________________________________________________ 

Figure 21.  Photograph of the northern portion of survey Area 6, showing exposed sands on the cut banks  and at 
the base of the hill.  Coastal sage scrub indicates lack of disturbance on these substrates, resulting in high 
abundance and diversity of insect species associated with DSF habitats. 
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Figure 22.  Photograph of survey Area 8 (lower slopes and foot of hill) on the southern edge of the Santa Ana 
River.  This area has abundant alluvial sands on the flat areas (along with scattered trees and shrubs), but also has 
wind blown sands on the lower slopes.  Coastal sage scrub and abundant sands associated insects are found here. 
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Figure 23.  Photograph of the Area 7 (not surveyed) located beyond the bend in the river.  This area supports dense 
riparian woodland on wet, flooded river bottom.  View looks east from the railway bridge over the Santa Ana 
River.,
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Figure 24.  Photograph of the western portion of survey Area 11, showing disturbed conditions next to a parking 
lot.  This weedy site featured very low insect diversity.   

___________________________________________________________________________________________________________ 

Figure 25.  Photograph of the northern portion of survey Area 12, showing exposed sands along an equestrian trail.  
Conditions on this site range from low (disturbed sands at left for example) to moderate (such as vegetated areas as 
seen on the right). 
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Appendix D:  Field Notes
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Appendix E:  Notification Letters to the U. S. Fish and 
Wildlife Service
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