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NEON and the Extended Specimen
Paradigm

This material is based upon work supported by NSF’s National Ecological Observatory Network
which is a major facility fully funded by the National Science Foundation
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Recent digitization initiatives

NIBA Strategic Plan —>.

NSF-ADEC —— S

ESN Strategic Plan >

* ADBC ($100 million program) funded:
= 23 Thematic Collection Networks
= 29 Partners to Existing Networks
= Integrated Digitized BioCollections (iDigBio)

= Digitization of 62 million specimens (915 collections; 317 institutions)

= Provided training & work experience for thousands of students & early professionals
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Recent digitization initiatives

NIBA Strategic Plan —>.

NSF-ADEC —— S

ESN Strategic Plan >

Proportion of collections with some digitization:
* Mycology — 100%

* Fish- 43%

* Herbaria - 66% (represent 34% of specimens)

* Insects — 6%
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Recent digitization initiatives

NIBA Strategic Plan —>.

NSF-ADEC —— S

ESN Strategic Plan >

= ADBC will award its last grants
* 2023/2024

= Funding expires on last awarded grands

= Current iDigBio funding ends
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What’s next for collections?
Extended Specimen Network Strategic Plan




NEON as a case study of holistic
metadata
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NEON: A continental-scale observatory
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Diverse datatypes collected @ NEON

sites

Aquatic
T 7 site

Terrestrial
site




Annual archival of specimens @ the
NEON Biorepository

« Small mammals*

« Fish*

« Ground beetles* & bycatch

* Mosquitos®

» Ticks*

« Zooplankton

« Benthic macroinvertebrates™

« Vascular plants, algae,
bryophytes and lichens

* Soil microbes*

« Soil

* Dust

* Wet deposition

*including genomic extracts
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Case study: NEON Mosquito Collections

Physical Specimens
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Case study: NEON Mosquito Collections

Primary Extension
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Case study: NEON Mosquito Collections

Primary Extension Barcode of Life (BOLD)
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i I Phylum:  Arthropoda
i lr ‘\ ¥ Class:  Insects
1 I L] ¥ Order:  Dipters
. ' Ph'ﬁical 1 ’ Family:  Culicidae
b ' Epl:;[r‘nlanﬁ 1 ’ Subfamily:  Culicinae
“ L} I of Tribe:  Mansoniini

Genus:  Coguillettidia
Species:  Coguillettidia perturbans

@ Collection Data

Country: United States Collecter:  MEQM Technician
Province/5tate: Florida Date Collected:  17-Aug-2013
Region/County:  Osceala Date Accuracy:  =/- 38 day(s)

Sector: Domain 03 Time Collected:
Exact Site:  Disney Wilderness Preserve Site, Site Code:  DSNY
RELOCATABLE Habitat:
Lat/lon: 28125, -81.436 Sampling Protocol:  COZ wrapping
Elevation: Coord. Source:  Trimble GeoXH
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Case study: NEON Mosquito Collections

Secondary Extension
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Case study: NEON Mosquito Collections

Tertiary Extension

Tertiary Extension®




Case study: NEON Mosquito Collections
Ecological forecasts from holistic data sources

Seasonal temperatures

Mosquito Abundance
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Temperature is an important predictor of activity

Data from Harvard Forest 2017
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Case study: NEON Mosquito Collections

Detecting changes in distribution and ranges
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Case study: NEON Mosquito Collections

Phylogenies & updated taxonomy

A barcoding approach to phylogenetic classification of Aedini mosquitoes (Aedes,
Ochlerotatus)

Haley Glass, Emma Carroll, Doug Curley, Hannah Kienzle, Donald A. Yee, Steven Vamosi

. i A. cinereus
doi: https://deoi.org/10.1101/285825 91 A Kleini
L [7g—— /4 helenae
s A. manhi

T — A. mcintoshi

L———— A. lineatopennis

9 Moo A aegypti aegypti
———— A. aegypti
—— [ e
99 62 A. scutellaris
100 88 A. flavopictus miyarai
O A. unilineatus
66 A. w-albus
77 A. cretinus
T A. vexans
100 A. vexans nipponii
A. ochraceus
O. atlanticus
Anopheles quadrimaculatus
97 — e Anopheles messeae
99 Anopheles sacharovi
72 Anopheles earlei
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Biodiversity specimens:

Integrate ecological observations across multiple
scales

a

SPATIAL SCALE

Metabolic regulation

Energy transfer

TEMPORAL SCALE

A 4

Modified after Schaepman, et al. 2009
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NEON as a case study of holistic
metadata

Tertiary Extension?
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NEON can be used to:

Enable environmental forecasting

SPATIO-TEMPORAL FORECAST

SPATIO-TEMPORAL MODEL

POINT SAMPLING REMOTE SENSING

PATTERNS OF DISTRIBUTION AND ABUNDANCE

FINE SCALE
PROCESSES
(Organisms, etc.)

REGIONAL SCALE
PROCESSES
(El Nino, etc.)
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