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Outlineys

Biodiversity review study
— Selected groups in CA streams
7 — Conservation status
 California Odonata database

» Resurvey Study: Change in species traits,
occurrence
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California Streams:
Species Richness and Endemism
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Total Species: 2,837
Aquatic Insects: 1,117
= 40% of total known diversity
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California Streams:
Conservation Status
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Ball et al. Hydrobiologia. 2013



TNC Freshwater Taxa Conservation Status

Birds (n=105)

Crustaceans (n=116)

Fishes (n=130)
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Plants (n=826)

Mammals (n=6)

Insects & Other Inverts (n=2,496)
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mExtinct mlisted ™ Vulnerable Apparently Secure Not Evaluated

Howard et al. Plos One. 2015.




Assessing vulnerability through analysis of

change over time: a case study using Odonata




Odonata Occurrence Database (1879 — 2013)
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Specimen data — Calbug: Observation data — vetted records:
- 9 museums -CalOdes (2010-2013)
- Private collections -Odonata Central

Ball-Damerow et al. Zookeys. 2015



Distribution of records over time

Totals: Sl
32,025 records
106 species

Number of records
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Kennedy, C.H. 1917. Notes on
the life history and ecology of
the dragonflies (Odonata) of

Central California and Nevada.
Proceedings of the National od —mnN

Museum. . i i . :
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1914-1915 Resurvey Study

 Biological traits
 Individual species occurrence

Ball-Damerow et al. Biodiversity and Conservation. 2014



Resurvey Sites

Adult surveys

45 Sites across Central CA and NV
Late April — Mid Sept

Within 1-2 weeks of original date

Replicate effort:
2-5 visits over 2011-13

Ecoregions

I Northem Coastal CA Forest
California Mediterranean
Great Basin Shrub Steppe

I Sierra Nevada Forest
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Change in Species Traits since 1914-15

e Multi-species GLMM, logit link function, binomial error distribution

« Traits: dispersal, habitat specialization, tolerance value, generation time,
diapause

Species detection = intercept + era x species traits + random effects (family,
genus, species, site)

Habitat Specialists (-0.31, p=0.029)
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Overwintering Diapause
(-0.36, p=0.006)
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Migrant (3.42, p<0.001)
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Change in Species Occurrence

occurrence

Species with the highest declines in

Sympetrum pallipes
Lestes congener
Sympetrum obtrusum
Macromia magnifica
Sympetrum danae
Ophiogomphus morrisoni
Progomphus borealis
Ophiogomphus occidentis
Hetaerina americana
Aeshna interrupta
Stylurus olivaceus
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Species with the highest increases in

occurrence

Specialists: restricted to streams, wetland, forests, or elev.

21% increased, 78% declined

Generalists: inhabit ponds, lakes, streams, canals

62% increased, 37% declined

Avg. % Generalists at each site increased by 18%

(t-test, p<0.001)

Homogenization

Enallagma civile

Anax junius

Pantala hymenaea
Tramea lacerata
Libellula saturata
Libellulaluctuosa
Rhionaeschna multicolor
Pachydiplax longipennis
Ischnura cervula
Sympetrum corruptum
Enallagma clausum
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Photo by Ray Bruun




Next steps in determining vulnerability of
aqguatic insects

Targeted conservation assessments
Protect freshwater habitats

» Rare species

» Geographically restricted

o Species that have declined over time
|dentify particular species
Traits: habitat specialization (streams, high-elevation)

« Sensitive biological indicators (low tolerance value, EPT)
* (Genus-level assessments, use bioassessment data

Need More data
o Specimen databases for other groups
 Life history, ecology studies




Calbug Project: Pete Oboyski, Jessica Rothery, Gordon Nishida,
Joyce Gross, Rosemary Gillespie, Kip Will

Field Work: Carl Damerow, Mengsha Gong, Adolfo Gomez, Justin
Lawrence, Lisa Hunt, Devin Hollister, Erick Mahood, Christian
Munevar, Charles Colston, Janet Hsaio

Dragonfly specimens: University of Michigan Museum of
Zoology (Mark O’Brien), California Academy of Sciences (Norm
Penny), Essig Museum of Entomology, Santa Barbara Museum of
Natural History, Leslie Flint, Doug Vaughn, many undergraduate
students

Collaborators: Leithen M’Gonigle, Giovanni Rapacciuolo, Tina
Mendez, Leah Béche

Vincent H. Resh

Rosser Garrison
Kathy Biggs
Tim Manolis
Dennis Paulson




