RAPID ENHANCEMENT OF BIODIVERSITY
OCCURRENCE RECORDS USING
UNCONVENTIONAL SPECIMEN DATA




THE PROBLEM

Our knowledge of species distributions is incomplete
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Identify natural areas for protection

Hot Spots of Rarity and Richness
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* Plan invasive species management

European carp distribution

B Lowest density
-

%
—
Bl Highest density

Argent 2016



* Forecast future range shifts

— ——
..,,..v.,;;', v

k '-'4

pe 8 B Range expansion (3,478,245 km?)
-No change (3,363,020 km?)

il -
~ . —~ Range contraction (1,121,980 km?)
73 - x,."" - | ..‘"\ \ */; :

v L

(B) McQuillan & Rice 201




* Forecast future range shifts

Climate change could enlarge potential habitat for invasive species

An invasive species in south Florida, Burmese pythons would find conditions suitable in a larger area of the
United States under climate projections based on global warming models for the end of the century.

| Climate similarity to pythons' native range in Asia: Bl Yes B Maybe No
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POTENTIAL SOLUTIONS

Collect more?




POTENTIAL SOLUTIONS

Collect more?
= Limited by overcrowding, sustainability, and funding

Collect observational occurrence data?
= Cannot provide historical occurrence data
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—t NARTHECIACEAE

Aletris lutea Small

U.S.A. GeorGia. Camden County: 30.78598N 81.6492W
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QUESTION

Can associated taxon records significantly improve
our understanding of taxon distributions?



METHODS

THE FLORIDA STATE UNIVERSITY
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Barcode |_Species | Collector | _Date | State | County | Locality | ____Habitat ____

40097

40097

40097

40097

40097

40097

Eragrostis
virginica

Eragrostis
virginica

Juncus
abortivus

Juncus
mega-
cephalus

Juncus

debilis

Rhexia
virginica

Bruce and
JoAnn Hansen

Bruce and
JoAnn Hansen

Bruce and
JoAnn Hansen

Bruce and
JoAnn Hansen

Bruce and
JoAnn Hansen

Bruce and
JoAnn Hansen

1975-09-18

1975-09-18

1975-09-18

1975-09-18

1975-09-18

1975-09-18

FL

FL

FL

FL

FL

FL

Okaloosa

Okaloosa

Okaloosa

Okaloosa

Okaloosa

Okaloosa

Eglin AFB, 4
1/2 mi. W of
Mary Esther.

Eglin AFB, 4
1/2 mi. W of
Mary Esther.

Eglin AFB, 4
1/2 mi. W of
Mary Esther.

Eglin AFB, 4
1/2 mi. W of
Mary Esther.

Eglin AFB, 4
1/2 mi. W of
Mary Esther.

Eglin AFB, 4
1/2 mi. W of
Mary Esther.

Around margin of small artificial
pond. With Eragrostis refracta,
Juncus abortivus, J.
megacephalus, J. debilis, Rhexia
virginica...

Around margin of small artificial
pond. With Eragrostis refracta,
Juncus abortivus, J.
megacephalus, J. debilis, Rhexia
virginica...

Around margin of small artificial
pond. With Eragrostis refracta,
Juncus abortivus, J.
megacephalus, J. debilis, Rhexia
virginica...

Around margin of small artificial
pond. With Eragrostis refracta,
Juncus abortivus, J.
megacephalus, J. debilis, Rhexia
virginica...

Around margin of small artificial
pond. With Eragrostis refracta,
Juncus abortivus, J.
megacephalus, J. debilis, Rhexia
virginica...

Around margin of small artificial
pond. With Eragrostis refracta,
Juncus abortivus, J.
megacephalus, J. debilis, Rhexia
virginica...



RESULTS

72,120 unique original specimen records

18.5%

13,372 associated taxon records

= Original Specimen
Records

Associated Taxon
Records
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Percentage of Records

Associated Taxon Records

B Original Specimen Records




Federally listed
*Threatened: 25 records (7 spp.)
" Endangered: 41 records (14 spp.)

Conradina glabra ‘ Harperocallis flava




State listed
*Threatened: 223 records (52 spp.)
" Endangered: 326 records (108 spp.)

Warea cuneifolia
Photo by David Stewart
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Quercus pumila
Running oak

Species Distribution Map
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Sabal palmetto
Cabbage palm

Species Distribution Map
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CONCLUSIONS

Associated taxon records can increase sampling in:

= Time
= Space
= Taxonomic diversity
Strengths:

= Common species
= Systematically under-collected
species (e.g., protected spp.)
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. . . Running oak
Limitations:
= May introduce new biases =

= Not verifiable (possible mis-IDs)
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FUTURE DIRECTIONS

Method improvement
= Currently 4 seconds per record
= Commohn names not recognized
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FUTURE DIRECTIONS

Other specimen types
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FUTURE DIRECTIONS

Informing collection
practices

CYPERACEAE
Eleocharis geniculata (L.) R. & S.

U.S.A. GEORGIA. Camden County: Kings Bay Submarine Base;

ith Amphicarpum muhlenbergianum, Cyperus surimanensis
C. polystachyos var
Bulbostylis stenophylla, B

haspan, C. odoratus, C. erythrorh

polystachyos, C. filicinus, C. oxy
liatifolia, Lep
ia suffruficosa, Eleocharis albida, E. flavescens, E

loa uninervia, Lindernia anagallidea,

Ludw
geniculata, E vivipara, Fim
scirpoidea, Hedyotis sp., Euphorbia sp., and Xyris sp.; locally

istvlis autumnalis, Fuirena

mon; plants cespitose

Richard Carter™ Aaug 1996

det. R. Carter
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