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SUMMARY 
 
Mr.Keith Wade, on behalf Ahern Rentals, Inc., has requested a fourth year focused survey to 
assess the presence or absence of Delhi Sands Flower-Loving Fly (DSF, Rhaphiomidas terminatus 
abdominalis) on a 7-acre site in Mira Loma, Riverside County, California.  To assess this site for 
potential as habitat for the federally endangered DSF, and to determine presence or absence of 
DSF on the site, a habitat evaluation and focused survey for DSF were undertaken in 2015, 2016, 
and 2017 with negative results for DSF, and for a fourth season in 2018, a series of 24 field visits, 
totaling 13.60 hours, were conducted on the site from July 3 to September 20, 2018 again with 
negative results for DSF.   
 
The site has soils mapped as Delhi sands, and consists of open, vacant parcels.  Habitat conditions 
on the site are uniform sand supporting annual grassland and forb vegetation, representing 
Moderate Quality to High Quality habitat potential for the DSF.   
 
Delhi Sands Flower-Loving Fly was not observed on the site during the course of this fourth year, 
2017 field season.  The subject site does not support a population of the Delhi Sands Flower-
Loving Fly.  No special status plant or animal species (species of concern) were encountered in the 
course of this survey. 
 
1.0  INTRODUCTION 
 
This report presents the methods and results of a Delhi Sands Flower-Loving Fly (DSF, 
Rhaphiomidas terminatus abdominalis) focused survey for a 7-acre site, in Mira Loma, Riverside 
County.  The site has been surveyed for DSF over four consecutive field seasons in 2015, 2016, 
2017, and 2018 with negative results.  The DSF was listed as an endangered species by the U.S. 
Fish and Wildlife Service on September 23, 1993 (USFWS 1993).  
 
The survey site is located on the Guaste, California USGS 7.5-minute quadrangle map, Township 
2 South, Range 6 West, in the southeast corner of Section 6.  Latitude ranges from approximately 
34° 01’ 7.4” to 34° 01’ 10.8” N and Longitude from 117° 32’ 36.5” to 117° 23’ 54.3”W.  Figure 1 
shows the general vicinity of the survey site at 50% scale on the Guaste, California USGS 7.5-
minute quadrangle map.  Figure 2 displays the survey site at 200% scale on this USGS quadrangle.  
This site is located on the north side of E. Riverside Drive (between E. Riverside Drive and 
Highway 60), immediately west of Wineville Rd., in Mira Loma, Riverside County, CA.   
 
The DSF was not found on the subject site during the course of surveys for any of the years 2015 
through 2018 (Osborne 2015, 2016, 2017).  We again conclude that the subject site does not 
support a population of the Delhi Sands Flower-Loving Fly.   
 
2.0  NATURAL HISTORY OF THE DELHI SANDS FLOWER-
LOVING FLY 
 
Delhi Sands Flower-loving fly belongs to a genus (Rhaphiomidas) of flies that have long been 
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 
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standards set by most flies – with size among the species ranging from approximately 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 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 a traditional name “giant 
flower-loving flies”.  Smaller flies of the family Apioceridae, once considered very closely 
related to Rhaphiomidas were formerly called “flower-loving flies”. 
 
The DSF 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 Mira Loma, 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 Mira Loma).  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), but 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).  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 and California croton. 
 
DSF, like other Rhaphiomidas species, appears to have, at minimum, an annual life cycle 
(because of the annual flight). However, it has been 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). Though it has long been known that 
Rhaphiomidas larvae develop underground, until recently the specific biology (larval biology, 
habits and food requirements) were not known for any Rhaphiomidas species.  In 2003, an 
extensive excavation in known habitat of Rhaphiomidas trochilus (Osborne and Ballmer 2014) 
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recovered very large and strange looking fly larvae  - we inferred as Rhaphiomidas and which 
were later confirmed to be those of R. trochilus based on DNA analysis.  The biology of R. 
trochilus is likely informative of Rhaphiomidas species in general and DSF in particular.  Based 
on observations of captive R. trochilus larvae (Osborne and Ballmer 2014) it is reasonable to 
conclude that they are mobile opportunistic predators of soft-bodied, sand-inhabiting insects. 
Larvae from Sand Ridge, Kern County, CA were maintained in captivity for several months, 
during which they burrowed actively through sand maintained with slight moisture content 
(similar to the damp sand where they were found). They fed on larvae of a scarab beetle 
(Scarabaeidae) and an unidentified bee fly (Diptera: Bombyliidae), which were also recovered 
from Sand Ridge, and larvae of paper wasps (Polistes sp.) which were removed from their nests 
and buried in the sand. Captive larvae grew and molted after feeding; but, when not fed for 
extended periods of time, they molted again – losing weight and size in the process. Some larvae 
were observed to repeat the growth and “shrinkage” cycle multiple times. One larva survived 
about 17 months in captivity; because it was captured nine months after the most recent flight 
season, it was at least two years old at time of death. This larva molted four times while 
undergoing five cycles of growth and shrinkage driven by variable food availability.  Its final dry 
weight was slightly smaller than the typical dry weight of an adult male R. trochilus. The ability 
of R. trochilus larvae to molt down during times of scarce food resources could allow an 
extended and indeterminate larval growth period, but with maturation and appearance of adults 
always during summer months. This may also explain the common observations that populations 
of various Rhaphiomidas species apparently exhibit little or no adult emergence in some years 
(especially years of below normal precipitation). 
 
The brief adult life span and active, random search mate-locating behavior of DSF males (typical 
of all Rhaphiomidas species) indicates that relatively high population density and/or nearly 
synchronous adult emergence are likely crucial to survival of populations.  Protracted 
Rhaphiomidas larval biology and staggered (across years) adult emergence must enhance 
population momentum and cross generational gene flow, and the requirement of abundant and 
diverse insect prey on which larvae develop – all explain why DSF populations appear as long-
term entities (persisting for decades) associated with ecologically intact dune habitats; and why 
some populations, even though small numbers of adults emerge during flight seasons, eventually 
fail.  These doomed “ghost populations” dwindle down to extinction after overall ecological 
health of habitat is compromised by various forms of ecological diminishment – ever increasing 
portions of habitat developed, agricultural use, incessant recreational vehicle use, annual disking 
of the vegetation community and upper soil column, encroachment of exotic plants, etc.   
 

2.1  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 
(Eriogonum fasciculatum), California croton (Croton californicus), telegraph weed (Heterotheca 
grandiflora), and deerweed (Acmespon 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 anecdotally believed to nectar at 
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flowers of California buckwheat and California croton, though such a habitat is rare at best and not 
yet documented.  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. 
 

3.0 METHODOLOGY 
 

3.1 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 may 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 July 1 to September 20).  Recent early season DSF discoveries 
lead 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.  Weather conditions must be 
suitable for DSF activity at the times survey work is pursued.  The DSF is generally active when 
daytime temperatures exceed 80 degrees Fahrenheit (°F), but may fly with slightly cooler 
temperatures in bright sunlight. 
 
3.2  Habitat Assessment Methods 
 
Osborne examined the subject site to rate its potential to support DSF (Osborne 2015).  
Photographs were taken of the site from various perspectives.  Habitat suitability for DSF was 
evaluated using indicators of potential DSF habitat including: presence and abundance of loose, 
unconsolidated Delhi sands with low organic contamination; 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 
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disturbance regimen – conditions with lesser disturbance being of higher quality for DSF.  
Presence and abundance of Delhi sands associated insects such as Apiocera convergens, Apiocera 
chrysolasia and (to a lesser extent) Nemomydas pantherinus, noted throughout the course of 
focused surveys, serve as further indicators of DSF habitat quality.  Potential DSF habitat has been 
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 (2003, Osborne et al. 2003) developed a means of rating 
habitat on site for potential to support DSF, rating areas within any site based 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, manure, 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 contamination as gravels, 
manure, or organic debris.  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.  It is also 
important to note that suitable habitats, even rated as high quality for DSF, are very rarely actually 
occupied by DSF.  These ratings are more informative on mitigation and conservation measures in 
the event that DSF is found on any particular 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 subject site, Osborne subjected the site to an analysis of this kind 
so as to give a general estimate of overall habitat conditions relevant to DSF potential.  
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3.3  Focused Survey Methods 
 
Following the USFWS Interim General Survey Guidelines, we surveyed all portions of the subject 
site at least twice a week, between the hours of 1000 and 1400 (Table 1).  In the case of this 
survey, site acreage indicated a minimum of 34 minutes per visit, with site visits twice a week.  A 
minimal survey effort thus would require 13.6 hours over the 12-week season.  For the 2018 field 
season, the subject site was surveyed on 24 dates, totaling at least 13.6 field hours, with site visits 
made from July 3, to September 20, 2017.  Focused DSF surveys were conducted by Kendall H. 
Osborne, Permit # TE-837760-10, David K. Faulkner # TE-838743-6, and Eric S. Renfro # TE-
142436-2.  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.   
 
Osborne photographed the property from several perspectives to document existing conditions.  
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 disturbance, 
surface cover, organic content, compaction, current land management practices, existing 
development, and conditions of surrounding vicinity and proximity of other DSF populations. 
 
Table 1.  Dates, personnel, times and conditions for focused DSF survey work 
(2018).  

Date Biologist Hours Weather Conditions 
3-Jul K. Osborne 1000-1034 10% clouds to clear, calm, 75-78° F. 
7-Jul E. Renfro 1000-1034 clear, winds 1 mph, 105-107° F. 
9-Jul K. Osborne 1000-1034 80-90% overcast, winds 4-6 mph, 99-100° F. 
12-Jul E. Renfro 1000-1034 clear, winds 1 mph, 84-86° F. 
17-Jul E. Renfro 1000-1034 clear, winds 1 mph, 81-83° F. 
19-Jul K. Osborne 1000-1034 clear, winds 0-4 mph, 85-87° F. 
22-Jul E. Renfro 1000-1034 clear, winds 1-2 mph, 85° F. 
26-Jul E. Renfro 1000-1034 clear, winds 2 mph, 88-89° F. 
31-Jul E. Renfro 1000-1034 30-15% patchy clouds, winds 1 mph, 87-88° F. 
3-Aug D. Faulkner 1000-1034 clear, winds 1-2 mph, 84-88° F. 
6-Aug E. Renfro 1000-1034 clear, winds 2 mph, 86-91° F. 
9-Aug E. Renfro 1000-1034 clear, winds 1 mph, 91-93° F. 
12-Aug K. Osborne 1255-1329 5% patchy clouds, winds 0-2 mph, 92° F. 
14-Aug D. Faulkner 1000-1034 clear, winds 0-1 mph, 80-82° F. 
19-Aug K. Osborne 1255-1329 clear, winds 0-2 mph, 94-95° F. 
23-Aug K. Osborne 1000-1034 clear, calm, 79-83° F. 
26-Aug K. Osborne 1306-1340 clear, winds 0-5 mph, 83-85° F. 
29-Aug K. Osborne 1325-1359 clear, winds 0-5 mph, 92-93° F. 
3-Sep K. Osborne 1000-1034 20% patchy clouds, clearing, humid, winds 0-1 mph, 75-

78° F. 
6-Sep D. Faulkner 1000-1034 clear, winds 1-2 mph, 78-80° F. 
9-Sep E. Renfro 1000-1034 clear, winds 1 mph, 87-89° F. 

12-Sep K. Osborne 1000-1034 clear, calm, 74° F. 
16-Sep K. Osborne 1000-1034 clear, winds 0-2 mph, 78-82° F. 
20-Sep K. Osborne 1322-1356 clear, winds 2-5 mph, 90-91° F. 
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4.0  RESULTS  
 
4.1    Survey Results 
 
Delhi Sands Flower-Loving Fly (DSF, Rhaphiomidas terminatus abdominalis) was not observed 
on the subject site during the course of this year 2017 survey season.  Lists of plants and insects 
observed during the course of all surveys for 2015 through 2018 are given in the appendix. 
 
4.3  Existing Environment and Community 
 

4.3.1    Adjacent lands 
 
The survey area is bounded on the south, E. Riverside Drive, and commercial development 
beyond.  A freeway interchange, Hwy 15 and Hwy 60 is west and north of the site.  Municipal 
Water district facilities are on the eastern boundary of the site.    
 
4.3.2   Topography 
 
The site is generally flat throughout all portions. Elevation on the site is approximately 800 feet. 
 
4.3.3    Soils 
 
Knecht (1971) indicated the site to consist of Delhi fine sands.  These sands are evident throughout 
the site.   
 

4.3.4   Vegetation 
 
The survey area is generally characterized as highly disturbed due to a history of annual disking, 
and supports low vegetative diversity of an early successional type.  Dominant plants are golden 
crownbeard (Verbesina encelioides), Russian thistle (Salsola tragus) and summer mustard 
(Hirschfeldia incana).  A stand of Eucalyptus lines portions the southern site boundary along E. 
Riverside Rd.  Figures 3-7 present representative views of the survey site and habitats.  Figure 8 
provides a key as to where on the site these photographs were taken.  Table 1 (Appendix A) 
provides a list of plant species encountered on the survey site.  No special status plant species 
(species of concern) were encountered in the course of this survey.   Field conditions on the site did 
not substantially vary between the 2015, 2016, 2017, and 2018 field seasons. 
 

4.3.5  Insect Community 
 
At least 99 insect species were observed over the course of the 2015, 2016, 2017, and 2018 field 
seasons.  A list of most insect species observed is presented in the appendix (Table 2, Appendix 
A).  The insect community encountered on the subject site was relatively species depauparate as 
compared to undisturbed ecological communities occurring on Delhi sands, but included 
Apioceridae, Asilidae, Scoliidae, Mymerliontidae, Crabronidae and Sphecidae.  Indicators of 
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potential high quality of DSF habitat found on the subject site during the course of the current 
survey include Apiocera convergens and Campsomeris tolteca. 
 

5.0  CONCLUSIONS 
 
Delhi Sands Flower-loving fly is absent from the site.  Finding of the presence of Delhi sands on 
the survey site, and the observations of Mydidae (Nemomydas pantherinus), Apioceridae (A. 
convergens), and Asilidae, along with the overall habitat ratings made for the site and the historic 
presence of DSF nearby to the northwest and continued DSF presence only 1.5 km north of our 
study site (J. George pers com 2018), have suggested some degree of habitat suitability and 
potential for DSF.  After the course of four field seasons of DSF survey with negative results, we 
conclude that the project site does not support a population of DSF.   
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            = 1 mile          N  
Figure 1.  General vicinity of survey site, Guaste, California USGS 7.5” quadrangle at 
50%.  7-acre site is outlined in blue and highlighted in yellow (arrow).   
 

f 
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            = 100 meters      N  

Figure 2.  Survey site, Guaste, California USGS 7.5” quadrangle at 200%.  7-acre site is 
outlined in blue and highlighted in yellow.   

l 
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Figure 3.  Photograph (2016) of the eastern boundary of the survey site (wall at left), looking to the north from the 
side of E. Riverside Dr.    

Figure 4.  Photograph (2017) of eastern portions of the survey site..  View looks west northwest from the southern 
edge of the site near its eastern end (along E. Riverside Dr.).  Eucalyptus stands which line the roadside are seen at 
right.  Part of the Hwy 15-Hwy 60 interchange is seen in the background off site. 
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 Figure 6   Photograph (2016) of the western portion of the site looking to the east from the southwestern corner of 

the site. Eucalyptus stands along E. Riverside Dr. are seen at left.    

Figure 5.  Photograph (2018) of central portions of the survey site.  View looks south from the central, northern 
edge of the site.  The fence at left is not a site boundary, but merely crosses the site, separating parcels. 
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                                         N 
Figure 8.  Approximate locations around survey site from which photographs were taken (base of 
arrows).  Arrow indicates the direction a photograph was taken.  Numbers next to the arrows indicate figure 
numbers (Figures 3-7).   

Figure 7.  Photograph (2018) of central portions of the survey site.  View looks northeast from the central, southern 
edge of the site (along E. Riverside Rd.).   
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8.0 APPENDIX 
 

Appendix A 
 
Table A1.  Plant species encountered on the survey site (2015 through 2018). 
 
FAMILY Species 
ASTERACEAE  
Western ragweed Ambrosia acanthicarpa 
thistle Ciricium 
horseweed Conyza canadensis 
sunflower Helianthus annua 
telegraphweed Heterotheca grandiflora 
prickly lettus Lactuca serriola 
golden crownbeard Verbesina encelioides 
BORAGINACEAE  
ranchers fiddleneck Amsinkia intermedia 
BRASSICACEAE  
shortpod mustard Hirschfeldia incana 
London rocket Sisymbrium irio 
CHENOPODIACEAE  
lamb's quarters Chenopodium album 
Russian thistle Salsola tragus 
EUPHORBIACEAE  
California croton Croton californicus 
FABACEAE  
Spanish clover Lotus purshianus 
alfalfa Medicago alba 
MYRTACEAE  
Eucalyptus Eucalyptus 
POLYGONACEAE  
Cal buckwheat Eriogonum fasciculatum 
ZYGOPHYLLACEAE  
Puncture vine Tribulus terrestris 
POACEAE  
slender oat Avena barbata 
Foxtail chess/red brome Bromus madritensis 
Shismus Schismus barbatus 
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Table A2.  Insects encountered on the survey site (2015 through 2018).  
 
ORDER FAMILY Species 
Diptera Mydidae Nemomydas pantherinus 
Diptera Apioceridae Apiocera convergens 
Diptera Asilidae Efferia albibarbis 
Diptera Asilidae Mallophora fautrix 
Diptera Asilidae Stenopogon brevisculus 
Diptera Asilidae Stenopogon lomae 
Diptera Bombyliidae Geron sp. 
Diptera Bombyliidae Neodiplocampta mira 
Diptera Bombyliidae Poecilognathus 
Diptera Bombyliidae Poecilognathus sulphura 
Diptera Bombyliidae Thyridanthrax atrata 
Diptera Bombyliidae Villa molitor 
Diptera Syrphidae Baccha clavata 
Diptera Syrphidae Copestylum mexicana 
Diptera Syrphidae Eristalis aenea 
  Paragus tibialis 
Diptera Syrphidae Pseudodoros clavatus 
Diptera Syrphidae Syritta pipiens 
Diptera Muscidae Musca domestica 
Diptera Sarcophagidae Sarcophaga sp 
Diptera Tachinidae Archytas sp. 
Diptera Tachinidae Trichopoda pennipes 
 Tephritidae unidentified 
Diptera Dolichopodidae Condylostylus pilicornis 
Hymenoptera Crabionidae Gastrosericina sp. 
  Cerceris 
Hymenoptera Crabronidae Bembix comatus 
  Oxybellus 
Hymenoptera Crabronidae Philanthus multimaculatus 
  Tachytes distinctus 
Hymenoptera Sphecidae Ammophila azteca 
Hymenoptera Sphecidae Haplomelinus albitomentosus 
Hymenoptera Sphecidae Prionyx parkeri 
Hymenoptera Sphecidae Prionyx thomae 
Hymenoptera Sphecidae Sceliphron caementarium 
Hymenoptera Scoliidae Campsomeris tolteca 
Hymenoptera Vespidae Polistes apachus 
Hymenoptera Andrenidae Perdita 
Hymenoptera Apidae Melissodes sp.                             
Hymenoptera Apidae Svastra texana 
Hymenoptera Apidae Anthophora 
Hymenoptera Apidae Apis mellifera 
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Hymenoptera Apidae Diadasia 
Hymenoptera Halictidae Agapostemon 
Hymenoptera Halictidae Lasioglossum 
Hymenoptera Megachilidae unidentified 
 Formicidae Pogonomyrmex californicus 
Coleoptera Chrysomelidae Coscinoptera aeneipennis 
  Chrysophtharta 
  Saxinis 
Coleoptera Coccinellidae Coccinella septempunctata 
Coleoptera Coccinellidae Hippodamia convergens 
Coleoptera Curculionidae Apleurus albitomentosa 
Coleoptera Meloidae Nemognatha lurida 
Coleoptera Scarabaeidae Cotinus mutabilis 
Coleoptera Tenebrionidae Eleodes gracilis 
Neuroptera Mymerliontidae Brachynemurus 
Neuroptera Mymerliontidae Brachynemurus 
Lepidoptera Danaidae Danaus plexippus 
Lepidoptera Nymphalidae Junonia coenia 
Lepidoptera Nymphalidae Vanessa cardui 
Lepidoptera Nymphalidae Vanessa virginiensis 
Lepidoptera Pieridae Colias eurytheme 
Lepidoptera Pieridae Pieris rapae 
Lepidoptera Pieridae Pontia protodice 
Lepidoptera Lycaenidae Brephidium exilis 
  Hemiargus ceraunus 
Lepidoptera Lycaenidae Leptotes marina 
  Plebejus acmon 
Lepidoptera Lycaenidae Strymon melinus 
Lepidoptera Hesperiidae Hylephila phyleus 
Lepidoptera Hesperiidae Lerodia eufala 
Lepidoptera Hesperiidae Pyrgus albescens 
Lepidoptera Arctiidae Estigmene acrea 
Heteroptera (Hemiptera) Largidae Largus sp. 
Hemiptera Pentatomidae Bagrada hilaris 
Hemiptera Pentatomidae Chlorochroa sayi 
Hemiptera Pentatomidae Chlorochroa uhleri 
  Trichopepla aurorae 
Hemiptera Reduviidae Sinea diadema 
Hemiptera Reduviidae Zelus renardii 
Hemiptera Scutelleridae Euptychodera corrugata 
 Tingidae  
Heteroptera 
(Auchenorrhyncha) Cicadellidae Homolodisca lacerta 
 Membracidae unidentified  
Orthoptera Acrididae Psoloessa thamnogaea 
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Orthoptera Acrididae Schistocerca nitens 
Orthoptera Acrididae Trimerotropis californica 
Orthoptera Acrididae Trimerotropis pallidipennis 
Mantodea Mantidae Iris oratoria 
Odonata Aeshnidae Anax junius 
  Aeshna multicolor 
Odonata Libellulidae Pantala flavescens 
Odonata Libellulidae Pantala hymenaea 
Odonata Libellulidae Tramea onusta 
  Pachydiplax longipennis 
  Parithemis intensa 
  Sympetrum corruptum 
 Coenagrionidae Enallagma 

 
 
 
 
      Appendix B 
      
 Correspondence with USFWS  
 Field Notes 
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Delhi sands flower-loving fly - General Field Form 

Date--#o/'i' Overall Time / 0 c...a - Io '=1 '-

Surveyor ~ Survey Pa1tner(s) ____ ~_ .... /,c__ ___ _ 

Mileage 3 1 "" J 

Weather: 
Time (24 hr) % Cloud Sky Winds (mph) Temp (F) 

Start/ O c.- N>~ ... ~-. ( ,. l..~~r patchy.. {overc~ drizzle shower ,.___,,// 
"7rfP1G• 

cJ(ar patchy - drizzle shower overcast 

clear patchy overcast drizzle shower 

Stop tO ~""' C) G:lea'r ~ patchy overcast drizzle shower (' C. &,___ ,r 

Biological elements: 
Rltaphiomidas terminatus? __ time ___ sex numbers 

Other arthropods (general) Bombyliids ___ Asilids ~ 
Mydids ___ Apiocerids Sphecids ____ _ 
Pompillids _____ Scoliids _______ Chrysidids ___ _ 
Other insects of note -~-----------------------
~ '•-e,, (,: ~ Ca ) 

Vertebrates: -------1-li""~~~/Ul4~e,'----'c ....... L .... C....,«-"" .. ,..___""tA.._b,¥--ll'"----""-&=:c......,t..,,...,,..,..,_,.~'--"kr.,""""",..__ ________ _ 

Comments: 
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Delhi sands flower-loving fly - General Field Form 

Date~lg Overall Time 3-j ~; "'1. Job A\:-e'LY\ 6~ n-i'Ylj 

Surveyor t:l?e.J;o /t·rJ LJ,5{-d Survey Partner(s) __ IJ_;_7-;-~-+A_,,__ __ _ 

Mileage J3e~, /101 () S 
Weather: 

Time (24 hr) Sky Winds (mph) Temp (F) 

Start :Oo overcast drizzle shower /t)5 
drizzle shower 

drizzle shower 

Stop {): 3' drizzle shower J 

Biological elements: 
Rliaplliomidas termina t sex numbers 

Vertebrates: -------------------------------
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Delhi sands flower-loving fly - General Field Form 

Date , 6 / 'lf' Overall Time Job I➔ J.. ~"' 

Surveyor __ K=---.....;ff_,___Os-__ /2_,,_v_l.JJ ______ Survey Partner(s) _____ " _____ _ 

Mileage _____ 1.~"l~_.,_, _______________ _ 
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clear patchy overcast drizzle shower 

clear patchy overcast drizzle shower 
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Biological elements: 
Rltapltiomidas terminatus ? __ time ___ sex numbers 

Other arthropods (general) Bombyliids ___ Asilids __ _ 
Mydids ___ Apiocerids Sphecids ____ _ 
Pompillids _____ Scoliids _______ Chrysidids ___ _ 
Other insects of note -------------------------

Vertebrates: --------------------------------

Comments: 
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Delhi sands flower-loving fly - General Field Form 

Date ?/1 ✓ ,J 'O I ~ Overall Time ~-___.,..- Job A l0 e ~ V----

Surveyor / Lj ) ~ -J. Survey Partner(s) _ ___,~..____./t"--___ _ 

Mileage _________ ~/~9~/~3~7~5~ 

Weather: 
Time (24 hr) % Cloud Sky Winds (mph) Temp (F) 

Start / t5 ' O U a patchy overcast drizzle shower 

patchy overcast drizzle shower 

patchy overcast drizzle shower 

Stop IQ ' ~ 0 patchy overcast drizzle shower I 

Biological elements: 
Rhaphiomidas terminatus 

Other arthropods (general) Bombyliids ___ Asilids --~ 
Mydids ___ Apiocerids Sphecids 7 
Pompillids Scol • ids-r-------
Other insects 

Vertebrates: --------------------------------

Comments: M ~ \ \ i -\" 
_<ite ~ ~~1 b \ 
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Delhi sands flower-loving fly - General Field Form 
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Vertebrates: --------------------------------

Comments: 
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Delhi sands flower-loving fly - General Field Form 
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Other insects of note 
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1
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Mileage /q)_ 0 0) 
Weather: 
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patchy overcast drizzle shower 

patchy overcast drizzle shower 

Stop /0' patchy overcast drizzle shower 

Biological elements: 
Rhaphiomidas terminatus ? __ time --11-+--

Other arthropods (general) Bombyliids ___ Asilids <"' 

Mydids ___ Apiocerids ____ Sphecids ✓ 
Pompillids ____ ---""'rScoliids ____ ~----11Chrysidids D M f / I 
Ot~r in~ectf ff note \)e.~::( (()VYtt,,1,u, ' Avi ', wR \\-\i ... (A n.\M VJ·, • d)Lt,-f 

')A>f½I:?\ 'u.'> .sp · , r es:te,, 7 sp' \ 0 

Venebrates: -------------------------------

Comments: 



Osborne Biological Consulting 

Delhi sands flower-loving fly - General Field Form 

Date', 
1

1

.',\ ~:D)~ Overall Time :\ ~'3'v-.--j_p, Job tQ\ r, 

Surveyor \ d- Y:S k-) (ReV' :( D Survey Partner(s) ~ l _ 

Mileage / j::> D ~ ~ 
Weather: 

Time(24 hr) Winds(mpb) Temp(F) 

Start /D. o ~ 
drizzle shower 

overcast drizzle shower 

Stop overcast drizzle shower 1-

Biological elements: 
Rhaphiomidas terminatus ? __ t~ / / tJ.--numbers __ . 

Tl r~z 1 , 

Other arthropods (general) Bombyliids ___ Asilids __ _ 
Mydids ___ Apiocerids Sphecids ---"'-----
Pompillids _____ ~Scoliids_-1.-_1-----
0ther insects of note __:,_M-.-e"=--'-➔u..~...!......!.-'--'---,f"¥-~'----'-----------r-~--+-=-.i-l...L~!'-4-..L-....,.._....1.....~~~°'---

C e<(~ '(", s 

Vertebrates: -------------------------------

Comments: 



Osborne Biolog,ca/ Cons11/1111g 

Delhi sands flower-loving fly - General Field Form 

Overall Time .3--{""-¼.,n:s Job 6HEv.J. 

Slll .,,,,) 101" ........._ - " -
~ l.J'°t'J, \\ K, CAu LK1-4ER. Survey Partner(s),_~:::__ ______ _ 

Weather: 
Time (24 hr) % Cloud Sky Winds {mph) Temp (F) 

Start IAr.n 0 ~ patchy overcast drizzle shower 
I - ;, ~'-t" 

clear patchy overcast drizzle shower 

clear patchy overcast drizzle shower 

Stop I f\ ::-{L..i (£_§1) patchy overcast drizzle shower l - -;, 88<'• 

Biological elements: 
Rhaphiomidas terminatus? ---1J..o._time ___ sex numbers 

Other arthropods (general) Bombyliids ___ Asilids ___ _ 
Mydids ___ Apioccrids _____ Sphecids ____ _ 
Pompillids ______ Scoliids _______ Chrysidids ____ _ 

Other ins~c~s or note F~:-:: ~!f"~";:::i~s~:~• ?:::: ~:OA/-~>·,~s, 
_ __,M,_,_.,ll\,\_ d_s I h ~\o,c,~J ~;~$..- A-~(;_~-- :t:Y~cy--~<.,.,.~~ ~f=~-~$ 

A:h-dr:LY'. ,J "--'=-\ A-'ro rostrnct1 p., \. C ! ) J>rrr :b,-; di ) 4d ,\ o-R I A (._k., en,, 1,-,l.' 1 

Comments: 

~--z.e - - "\M""'4., 1.),~~,.:r:, :_, :ti,..,,,_, \,.,.,.a k ..,\4...,.,. L,,. - :r-.. .J~~--

~h,~---,~~ ...r~~-~~~~J~----------------



Osborne Biological Consulting 

Delhi sands flower-loving fly - General Field Form 

Date~O 11? Overall Time 3 ,v;,vi. Job Abee le) 

Surveyor /~ ~ b-~ Survey Partner(s) __ --1/\~.}-+/t--"A __ 

Mileage _______ / 1_3.........,._3~G-d----"r-. 

Weather: 
Sky Temp(F) 

patchy overcast drizzle shower 

patchy overcast drizzle shower 

patchy overcast drizzle shower 

Stop/ L) patchy overcast drizzle shower 

Biological elements: 
Rhaphiomidas terminatus ? __ tirn numbers 

Vertebrates: --------------------------------

Comments: 



Osborne Biological Consulting 

Delhi sands flower-loving fly - General Field Form 

Date~ 0 I \rs Overall Time 3 ~ ~ ,')v.. t-e '> Job Ake (Y'\ 

Surveyor )l-\J J_/eb ~) ~So SurveyPartner(s)-'-A!;--+--4'-2;;---+---

·q~l,2J Mileage __________________ ~~ 

Weather: 
Sky Winds(mph) Temp(F) 

Start patchy overcast drizzle shower I 
patchy overcast drizzle shower 

patchy overcast drizzle shower 

patchy overcast drizzle shower 

Biological elements: 
Rhaphiomidas terminatus ? __ time --++--

Other arthropods (general) Bombyliids ___ Asilids __ _ 
Mydids ___ Apiocerids Sphecids ~ 
Pompillids _____ Scoliids ______ _ 
0 er· 

Vertebrates: -------------------------------

Comments: 



Osborne Biological Consulting 

Delhi sands flower-loving fly - General Field Form 

Date# OverallTime 1:;z...••-1~~ Job A I........,"" 

Surveyor ,~ ;-1-0 Survey Partner(s) __ ~,d" _____ _ 

Mileage -----"4,.__q'-----'-(' _________________ _ 

Weather: 
Time (24 hr) % Cloud Sky Winds (mph) Temp (F) 

S1an / i_.s~ .s- I~ pa1chy overcas1 drizzle shower (., _,_ 92-
clear pa1chy overcasl drizzle shower 

clear pa1ch) overcast drizzle shower 

Stop ;2.~ ..> (Jear _),atch) overcast drizzle shO\~er 0 ~z_ 

Biological elements: 
Rhaphiomidas termi1wt11s? __ time ___ sex numbers 

Other arthropods (general) Bomb) liids ___ Asilids __ _ 
Mydids ___ Apiocerids Sphecids ____ _ 
Pompillids _____ Scoliids _______ Chrysidids ____ _ 
Other insccl<; of note 

J:ttf;.d;_½_;:_2.-S.w~-:,,-"i-:::-~~1::-::-'"_; ___ ?r,--"'-"""-.. --

Vertebrates: -::,,~-----,----------------------------
~"'Mt.. .. , 

Comments: 



Oclhi sands flower-loving fly - General Field Form 

Date i '-Is" 1 .wia Overall Time '3~1/"Y:.., lO""\ s.re.) 
' 

0Jhorne Bwlog,n,I Co11111l1111g 

Survey Partner(s) ¢_,,..""'---------

Weather: 

Time (24 hr) % Cloud Sky Winds (mph) Temp (F) 

Stan lt"'t/"\A {?,. (feai) patchy overcast drizzle shower [) ' 
9-1::-) .. 

clear patchy overcast drizzle shov,er 

clear patch) overcast drizzle shower 

Stop 1034 ti, (iea'r>) patch) overcast drizzle shower <"> - l 'o;l. t> 

' 
Biological clements: 

Rlrnp/riomidas terminatus? __&o_time ___ sex numbers 

Other arthropods (general) Bombyliids ,.,,,.- Asilids ......-
Mydids ___ Apiocerids _____ Sphecids --""-----
Pompillids _____ Scoliids _______ Chrysidids ___ _ 
Other insects of note A. n,ol( =f· t>O , 0s., -..a ( G~;., ~) 1 h--\ ,h,o-ko c, c.,. ,. Ms r· < '1''\--.1) 

'i3""=h...,\ .. ~ ~ ,..,,_ ,\l)' \-lal-,c.\i'\;,ea:,, 3 . ...,.-.1:s, :~r"5:>~~. cc:-,;::· .. ;, (,.,.,..,c..,_.:_ 
r~ , . c, )f,;:;_< ) , Re, 1-~. >. \· 

Vertebrates: ---------------------------------

Comments: 

_Q_~_,J:t¼ ½A~ ·- ~~,,,_Cf'...,,._,. J cl,,.,,..__J\ c,>:'!-1.- t\o ......... -\:A:b) 

~-~------------------------

- ----- ---------------------------



Osborne Biological Consulting 

Delhi sands flower-loving fly - General Field Form 

Date 4 Overall Time / 2. .rr - I '- "l Job A~"' 

Surveyor 1-C: t4 C) rh Pr':'-f Survey Partner(s) _____ ~_,.,,.~---

Mileage ---~.{._r_-;J_2 _________________ _ 

Weather: 
Time (24 hr) ¾Cloud Sky Winds (mph) Temp (F) 

Start /'2 ~~ 0 (fea? J)atchy overcast drizzle shower <::a 9r 
clear patchy overcast drizzle shower 

clear patchy overcast drizzle shower 

Stop ; 29 c;. €; patchy overcast drizzle shower o- 2.... 94--

Biological elements: 
Rhaplziomidas terminatus ? __ time ___ sex numbers 

Other arthropods (general) Bombyliids ___ Asilids __ _ 
Mydids ___ Apiocerids Sphecids ____ _ 
Pompillids _____ Scoliids _______ Chrysidids ___ _ 
Other insects of note 
Ca(i,,,.,&.r ~ Pre-,,,.-¢-, -.1£-el.-~-, .. -,,.--s-~->'---. ~--l-'i'-,,_-,4--=--~---

Comments: 



Osborne Biological Consulting 

Delhi sands flower-loving fly - General Field Form 

Date -#✓i,-Overall Time t O ,,._. - IO J+ 

Surveyor v(' t,t:fa Survey Partner(s) ____ ------"-,6"-'----

Job Ah,...,: k 

Mileage -----J-f-c:;.__:6'--2-_..S-:;::_ ________________ _ 

Weather: 
Time (24 hr) % Cloud Sky Winds (mph) Temp (F) 

Start / O~ a. @"ea?. patchy overcast drizzle shower fl 7 '7 
clear patchy overcast drizzle shower 

clear patchy overcast drizzle shower 

Stop IC> '34- 0 .~ patchy overcast drizzle shower 0 g :3 

Biological elements: 
Rhaphiomidas terminatus ? __ time ___ sex __ numbers 

Other arthropods (general) Bombyliids ___ Asilids __ _ 
Mydids ___ Apiocerids Sphecids ____ _ 
Pompillids _____ Scoliids _______ Chrysidids ____ _ 
Other insects of note -------------------------

I 

Vertebrates: --------------------------------

Comments: 



Osborne Biological Consulting 

Delhi sands flower-loving fly - General Field Form 

Surveyor _ _,.~~"'-~"'----------- Survey Partner(s) __ ----,►.,,,.Q:<: _____ _ 

Mileage _______ 4-_,_'7~~::i _____________ _ 

Weather: 
Time (24 hr) % Cloud Sky Winds (mph) Temp (F) 

Start Iv-€ c., cQ:;> patchy overcast drizzle shower <.) -C" ~-:r 
clear patchy overcast drizzle shower 

clear patchy overcast drizzle shower 

Stop / ?-e' 0- Q::>patchy overcast drizzle shower ~-.r g-~ 

Biological elements: 
Rhaphiomidas terminatus? __ time ___ sex numbers 

Other arthropods (general) Bombyliids ___ Asilids __ _ 
Mydids ___ Apiocerids Sphecids ____ _ 
Pompillids ______ Scoliids _______ Chrysidids ____ _ 
Other insects of note -------------------------
__..&'-----""--""'1......J'""'--"'(L.""",.,~l'~ . .-----=g=~~>':..::, ...... ..._o ....... ....::GA='-...,· ....... =..e: .... :e:.1C.,__, ----'~='l<o...=lc.L1.,._.r_...v,l.,~--,,..-_7.___.,_.h~-~-µ<r-,,{,:::_i___,...., -/L--tf'_....__:a"'-.k...c ~ 

A f ,_,. o r t;::::-.,...., /-1 o "' f 1 .. 

Vertebrates: --------------------------------

Comments: 



Osborne Biological Consulting 

Delhi sands flower-loving fly - General Field Form 

Dale~ g-' Overal I Time / '-i' - / r"j Job -------

Surveyor ~ !x/--8 Survey Partner(s) ____ ~~----

Mileage _____ __,4-S.____.___-,_'"2-_______________ _ 

Weather: 
Time (24 hr) % Cloud Sky Winds (mph) Temp (F) 

Start/~ I Q;::,patchy overcast drizzle shower o-r 9"1,.. 

clear patch) overcast drizzle shower 

clear patchy overcast drizzle shower 

Stop 1-rc, I l{cle~ patchy overcast drizzle shower w -..3 '7,3 

Biological elements: 
Rlwpltiomidas terminatus ? __ time ___ sex numbers 

Other arthropods (general) Bombyliids~ Asilids __ _ 
Mydids . Apiocerids --'............-'-----S Snphecids ____ _ 
Pompillids _____ Scoliids _______ Chrysidids -~--
Other insects of note A, c;.o1y~&,.-q / <Z,,&~, ~,<~ 

Vertebrates: 
---------------------------------

Comments: 



Osborne Biological Consulting 

Delhi sands flower-loving fly - General Field Form 

Date#~, 8 Overall Time / Ci0
c,- /0 ?+ 

Surveyor --~'"--~....::.._=--p,f-c)--'--_______ _ Survey Partner(s) ___ -=c:.>=-------

Mileage ___ ...,S'"=---o=--4--"---o=------------------

Weather: 
Time (24 hr) % Cloud Sky Winds (mph) Temp (F) 

Start Io c.o ~ ~chy overcast drizzle shower a ,r 
/()IS ~ GP patchy overcast drizzle shower . 

clear patchy overcast drizzle shower 

Stop /U'J"'r C, (dw patchy overcast drizzle shower 0 - I 7~ 1..IL 

Biological elements: 
Rlwphiomidas terminatus? __ time ___ sex numbers 

Other arthropods (general) Bombyliids ~silids __ _ 
Mydids ___ Apiocerids 7 Sphecids ____ _ 
Pompillids _____ Scoliids _______ Chrysidids ____ _ 
Other insects of note Ca-I:"""''' £5rv, •h e&:e""(W= _ M,.., 6-,. C-{,1;..r 

r.i / ~ T r I ?: c. • L c-• r A, C c.n v'?~ 'I "- 6 er I v ......... a t,r&.,c, (/e b-PYl<:A-..,,. . 
/ha yiCa-, q /f- ,-,.... 4-&,,,.v .'h_5 ± ~ ,£C,..A_ 

Vertebrates: ______________________________ _ 

Comments: 



Osborne Biological Consul/mg 

Delhi sands flower-loving fly - General Field Form 

Overall Time 3y W4 t....,. 

Surveyor -0rw1-0s,<; I-Bu L,,J,C.,H ER Survey Partner(s )----JO<'--------

Weather: 
Time (24 hr) % Cloud Sky Winds (mph) Temp (F) 

Start I Af:V'. /y<., ~ patchy overcast drizzle shower 1-~ .,.9.0 

clear patchy overcast drizzle shower 

clear patchy overcast drizzle shower 

Stop /O~'-{ ¢ (cleap patchy overcast drizzle shower ,- 2- 'oOC 

Biological elements: 
Rlwphiomidas terminatus? /\lo. time ___ sex numbers 

Other arthropods (general) Bombyliids ___ Asilids --"""'--
Mydids ___ Apiocerids Sphecids ---"----
Pompillids ______ Scoliids _______ Chrysidids ____ _ 
Other insects of note --------------------------
b Y"",, O fl. Q q. , 6(Ck£i" 'i::\), 

Comments: 
<:_\ :e er,r , , • 'tb. M 7 e (5 K-( ) 



Osborne Biological Consulting 

Delhi sands flower-loving fly - General Field Form 

Joh Ahech 
Survey Partner(s) __ N,~L~A ____ _ 

Mileage __________ /_C,_L{_/i,_4_Lj~_ 

Weather: 
Time (24 hr) Sky Winds(mph) 

Start /()· 0 0 patchy overcast drizzle shower 

patchy overcast drizzle shower 

patchy overcast drizzle shower 

Stop /D patchy overcast drizzle shower 

Biological elements: 
Rhaphiomidas terminatus ? __ time -----,.)-f-1\~ numbers __ . 

~-r~ 
Other arthropods (general) Bombyliids / Asilids 

Mydids ___ Apiocerids _____ Sphecids -\/'""-~ ... 
Pompillids ____ ~Scoliids 
O¢.er insects of n'rte_ P~ --r:=---.----t--tt-

V C,.Vlt.b"" {'d\ "'' 

Vertebrates: --------------------------------

Comments: 



Osborne Biological Consulting 

Delhi sands flower-loving fly - General Field Form 

Date 9 L/4 t8"Overall Time IO ~ - I O 3 4 , Job ,A Wh 

Surveyor __ ..... /.a...=~Mz>~~-------- Survey Partner(s) ____ o::;__ ____ _ 

Mileage _____ !:'"=-,t:--£-_,2-=-~_,_ _______________ _ 

Weather: 
Time (24 hr) % Cloud Sky Winds (mph) Temp (F) 

Start ru c:...J C> ~patchy overcast drizzle shower 0 ,c;.. 
clear patchy overcast drizzle shower 

clear patchy overcast drizzle shower 

Stop ,, o2+" c> cGar)patch) overcast drizzle shower 0 ,(I-

Biological elements: 
Rltaplriomidas termi11atus? __ time ___ sex numbers 

Other arthropods (general) Bombyliids , Asilids __ _ 
Mydids ___ Apiocerids L---S-phecids ____ _ 
Pompillids _____ Scoliids _______ Chrysidids ____ _ 
Other insects of note 
A , c_.e,.,. ,.,._,✓p.,,, ,.-. _':1_>_2-o ___ /,]--=-y-"p-✓f--,,a1;-,-L..,,-7,--/.!--.,.-c--,-l-d_p ___ -,-~,-4-, {',.---

Vertebrates: --------------------------------

Comments: 



Osborne Biological Consulting 

Delhi sands flower-loving fly - General Field Form 

Date~ct Overall Time /0 ~ - 1 ~ 3 ,,_ Job A ~ 

Sur\'eyor __ «~_# __ O~S~~~-Y'.-~~---- Survey Partner(s) ___ ~~-----

Mileage _____ ~_6 __ ,_~ ________________ _ 

Weather: 
Time (24 hr) % Cloud Sky Winds (mph) Temp (F) 

Start Io...,;, 
0.. ~efil,/ patchy overcast drizzle shower c, - I 1'%' 

clear patchy overcast drizzle shower 

clear patchy overcast drizzle shower 

Stop Io '3 +--- 0 <I@, patchy overcast drizzle shower (7 -'2. zs 'L.. 

Biological elements: 
Rltapltiomidas terminatus? __ time sex --- numbers 

Other arthropods (general) Bornbyliids / Asilids __ _ 
Mydids ___ Apiocerids _____ Sphecids ____ _ 
Pompillids _____ Scoliids _______ Chrysidids ____ _ 
Otherinsectsofnote (/. .,..,of,·-1.:..,, S&>"" ... 

1 
tf.,"J"<·,A,· ............ , 1-/r., ~; 4 1,,·(,.r Galo"-r, 

L<2.JA-fu~~, l""z.l.t.,,k, 'T;,·~.J&,,,,1-,,,,'p,;£ C A':3---~ Jy ..... 1-w/2,,.. 

Vertebrates: ---------------------------------

Comments: 



Osborne Biological Consult in~ 

Delhi sands flower-loving fly - General Field Form 

Date 5t Ao/21f' Overall Time I Z ..-l - I{"~ ~, 
Surveyor J<'1,,40r/2t-Jf''1.R Survey Partner(s) ___ --""le.. ____ _ 

Mileage _____ >_~->~O~---------------

Weather: 
Time (24 hr) % Cloud Sky Winds (mph) Temp (F) 

Start / 2. "'2..-- c,... ~ar~patchy overcast drizzle shower :).. - 4 9o 
clear patchy overcast drizzle shower 

clear patchy overcast drizzle shower 

Stop /r, clear patchy overcast drizzle shower 2 -~ 5/ 

Biological elements: 
Rhaphiomidas terminatus? __ time ___ sex numbers 

Other arthropods (general) Bombyliids ~ Asilids ---
Mydids ___ Apiocerids _____ Sphecids ____ _ 
Pompillids ______ Scoliids _______ Chrysidids ____ _,, 
Other insects of note #,.., ~4:/4 L,,,,✓/...,,:L.., , dv~~~ S",0-.._ ... V ,,,-, r,, r T , ~ 

. -at:f;..,,,. 

Vertebrates: --------------------------------

Comments: 


	Hydrology Appendices



