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Objectives/Tasks

1) Assessing pollinator assemblages across coastal sage scrub 
habitats and gradient of habitat conditions in San Diego County.

2) Detect changes in pollinator abundance (trends), richness, 
distribution (status), and assemblages through time.

3) Assess the efficacy of community scientists (volunteers) for a 
pollinator monitoring program.

4) Refine the draft pollinator monitoring plan for the coastal sage 
scrub of western San Diego County.



1) Pollinators and Habitat Quality

• Habitat quality/ecological integrity

Diffendorfer et al. 2007 Lawson and Keeley (2019)



1) Pollinators and Habitat Quality

• Habitat quality/ecological integrity - Decomposers

Marschalek and Deutschman (2022)
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1) Pollinators and Habitat Quality

• Habitat quality/ecological integrity - Pollinators

Marschalek, Hung, and 
Deutschman (unpubl.)
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1) Pollinators and Habitat Quality

Netting (n = 15 plots)Transects (n = 31 plots)Traps (n = 27 plots)

32 different plots



1) Pollinators and Habitat Quality

90 m

90 m



USGS 90m x 90m plot

Butterfly/bumble bee transects (450m)

Pan traps

1) Pollinators and Habitat Quality

• Sampling
• Pan traps – all species
• Transects – butterflies, bumble bees
• Netting – all except butterflies, 

bumble bees



1) Pollinators and Habitat Quality



1) Pollinators and Habitat Quality

• Road/trail transect added if convenient



1) Pollinators and Habitat Quality

• Challenges for site selection
• Vegetation change (CSS → Chaparral)
• Steep/slippery terrain



1) Pollinators and Habitat Quality

• Preliminary butterfly counts (n =3331, 46 species)
Species Count Prop Comments

Marine Blue 635 0.200

Behr's Metalmark 482 0.152

Bernardino Blue 389 0.122

Common Buckeye 322 0.101

Cabbage White 215 0.068 Non-native

Acmon/Lupine Blue 207 0.065

Checkered White 204 0.064 Mustards

California Ringlet 195 0.061

Orange Sulphur 121 0.038

Harford's Sulphur 63 0.020

Comstock Fritillary 60 0.019

Gray Hairstreak 40 0.013

Funereal Duskywing 34 0.011

American Lady 33 0.010

Brown Elfin 13 0.004

White Checkered Skipper 12 0.004 Disturbed habitats

Monarch 11 0.003 Conservation concern

Marine Blue

Behr’s Metalmark



1) Pollinators and Habitat Quality

• Preliminary butterfly counts

Species # Plots Prop Comments

Common Buckeye 28 0.875

Checkered White 28 0.875 Mustards

Cabbage White 27 0.844 Non-native

Marine Blue 26 0.813

Behr's Metalmark 25 0.781

Bernardino Blue 24 0.750

Harford's Sulphur 20 0.625

Orange Sulphur 18 0.563

Gray Hairstreak 16 0.500

Acmon/Lupine Blue 14 0.438

Funereal Duskywing 14 0.438

Monarch 10 0.313 Conservation concern

California Ringlet 9 0.281

Comstock Fritillary 9 0.281

Common Buckeye

Checkered White



1) Pollinators and Habitat Quality

• Preliminary bumble bee counts

Species Count
B. vosnesenskii 54
B. californicus 51
B. melanopygus 10
B. crotchii 7
Unknown 274
Total 396

Yellow-faced Bumble Bee
(Bombus vosnesenskii)

California Bumble Bee
(Bombus californicus)



1) Pollinators and Habitat Quality

• Preliminary insect counts from traps

NAT is “up to their ears in specimens”



2) Changes Over Time

14 sites that are visited every 3 weeks March - August
Fragments (n = 7) in brown
Reserves (n = 7) in green



2) Changes Over Time
Pan traps: Triplets set out every 3 weeks at 
ground level evenly throughout plot 08:00-15:00

Netting: Timed 1-hour survey while traps are set 



2) Changes Over Time

Hung et al. 2017Hung et al. 2021



2) Changes Over Time

GLMM
Richness ~ Type + (1 | Year)
Z = 7.6
SE = 0.05
P < 0.001***

Species richness in Fragments vs. Reserves



3) Community Scientists 

• Sites (n = 4)
• Tecolote Canyon
• Mission Trails
• Crestridge ER
• Rancho Jamul ER
• Sycamore Canyon (BLM)

• Developed protocol

• Optional trainings



3) Community Scientists 

5 trainers
8 training sessions

50 inquires 
regarding training

30 surveys
17 iNat users

554 observations
97 species 
88 identifiers



3) Community Scientists 



Next Steps

• January 2025 – Combine vegetation and insect data sets

• Summer 2025 – Focused sampling

• March 2026 – Revised monitoring plan



Hermes Copper

Photo by D Marschalek



Hermes Copper

Sycuan Peak

Crestridge

Potrero BLM

CNF -Anderson 
Road

Roberts 
Ranch South

Lawson 
Peak

Roberts Ranch North & CNF -
Wildwood Glen Lane

Boulder Creek

STT

MeadowbrookBlack 
Mtn

Keithley Preserve

Wright’s Field

CNF15

Rancho 
Jamul

Hollenbeck 
Canyon

USFWS -
SDNWF

Sycamore Cyn/ 
Goodan Ranch

Mission 
Trails

Los 
Penasquitos Lakeside 

Downs

Extirpated

Uncertain

Extant

Photo by D Marschalek



Harbison’s Dun Skipper

Photo by D Marschalek

Site

HDS Maximum 

Count

Barrett Lake 0

Barrett Lake North 2

Blue Sky Ecological Reserve 0

Crestridge Ecological Reserve 7

Elfin Forest (Visitor's Center) 0

Hellhole Canyon County Park 4

Hollenbeck Canyon Wildlife Area (NE) 1

Keithley Preserve (Elfin Forest) 0

Lake Hodges 1 - 2

Old Ironside County Park 0

Pamo Valley (Cleveland National Forest) 2

Red Mountain 0

Santa Margarita River Trail 0

SDNWR - Beaver Hollow 0

SDNWR - Las Montanas South 0

Skye Valley Road (Cleveland National Forest) 2

Sycamore Canyon/Goodan Ranch County Park 0

Sycuan Peak Ecological Reserve 1



Harbison’s Dun Skipper

Extirpated

Unoccupied

Likely extant

Extant

Not surveyed

Photo by D Marschalek



Questions
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