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Herbaria (14 + 3)
Insect Collections (18)
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Tri-trophic Digitization



Tri-trophic Digitization Progress
Thematic Collections Network

® Specimens Digitized
® Insects: 1,211,000 (cps = $1.33)
® Plants: 63,513 (complete); 424,747 (“skeletal”) (cps = .47)

¢ Specimens Imaged

¢ |Insects: ~10K
® Plants: 1,019,764

® Localities Georeferenced
@ Insects: 54%
® Plants: 16%

¢ Submitted to iDigBio Aggregator
“ Insects: 785,320

281,127




From Museum Specimen Database
to Ecological Statement:

Climate change has an effect on the timing of bug “emergence”
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Photo: UFAL Campus — Macei6é Michal Hoskovec




From Museum Specimen Database
to Ecological Statement:

Arthropod Easy Capture Database

Queries




From Museum Specimen Database
to Ecological Statement:

iDigBio Aggregator

Log In | Sign Up

iDigBio Home Portal Home Search Records Tutorial Publishers Research Tools

Current Results
© Search Records
Query: Match all. Sort by Scientific j Clear
Full Text Search
Records: 24,266,536 S @B <138 <9 WS 2DM2 <I08070<ET2172<029350
Search . O
Approx. Download Time: 4hrs 43mins 6secs ey
() only records with images | Hide Advanced Search Email: | Enter Email to Downloac [RslIyIleET] Leaflet | Map data © OpenStreetMap contributors
Advanced Search ol
m
= Family = Scientific Name = Genus = Country g
- , Add EOL . nt Add EOL e Add EOL .
dwc:family Synonyms dwc:scientificName S dwc:genus Smamran dwc:country ()3
x
/ Whatis EOL? /# Whatis EOL? /4 Whatis EOL? 4
[ Present ("] Missing [ Present ("] Missing ] Present [ Missing ] Present [} Missing
= State/Province
dwc:stateProvince
Vi
("] Present ("] Missing
Add a field Sort by Direction
please select j Scientific Name j Ascending j

Tips & Hints




From Museum Specimen Database
to Ecological Statement:

Climate change has an effect on the timing of bug “emergence”

® Downloaded Membracidae from iDigBio Portal (N = 53,959, no
duplicate GUID/UUID)
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UDCC
3776 (7%)

AMNH
15,280

TAMU
9, 314 (17.3%)

oSsuC
1,706 (3.6%) CAS
19 (.04%)
BYU
2,016 (3.7%)
csuc

(o)
" 1280 (2.4%)

17,583 (32.6%)

Membracids Data Records Submitted to iDigBio Aggregator By Institution



OMNH osucC
355 (.7%) 1,706 (3.2%)

TAMU
8,834 (16.4%)

TTD-TCN
42,598 (79%)




Data “Problems”

* No locality information

« Localities not georeferenced

« Skeletal taxonomy records - no information below subfamily or tribe level
* Duplicate information in different fields

« Some outdated taxonomy

« Little info about the host

« Qutdated/error in host taxonomy also
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Canada
(456)

Mexico
(2,597)

United
States
(28,091)

“Complete” North American Records of Membracidae



Subfamily: Tribe: Genus species Number of Host Plants per Membracid Species

Centrodontinae: Centrodontini: Multarei
Centrodontinae: Centrodontini: Multareoid
entrotinae: Platycentrini: Platycentrus

Membracinae: I'-Il\xpsopror,in_i: Hypsoprora nogolata -
Membracinae: Membracini: Campylenchia latipes
Membr_acinge: Membr_a(_:_inl: Enchenopa permutata

Smiliinae: Amastrini: Vanduzea arquata
Smiliinae: Amastrini: Vanduzea triguttata
_mmmga‘uﬂna‘u :

nae; T
Smiliinae: Ceresini; Hadrophallus bubalus
Smiliinae: Ceresini: Spissistilus festinus
Smiliinae: Ceresini: Stictocephala basalis
Smiliinae: Ceresini: Stictocephala brevicornis
Smiliinae: Ceresinj: Stictocephala diceros
Smiliinae: Ceresini: Stictocephala militaris
Smiliinae; Ceresini: Stictocephala stimulea = S ————
Smiliinae: Ceresini: Tortistilus inermis - S ——————
—Smiliinae: Micrutalini: MICTUTallS Calva  —

Platycotis vittata (37)
Photo: E. Gofreed

T

miliinae: Folyglyptini: N

Smiliinae: P ptin
Sm . .

_—
Atymna castancae  E—
Atymna inornata
: Cyrtolobus acutus
yriolobus auroreus - E———
SMiliini; Cyrtolobus Clarus - ———
Smiliinae; Smiliini; Cyrtolobus dixianus - Ee——
Smiliinae; Smiliini: Cyrtolobus flavolatus -
Smiliinae: Smiliini: Cyrfolobus funkhouseri
Smiliinae; Smiliini: Cyrtolobus gramatanus
Smiliinae: Smiliini: Cyrtolobus griseus
.. Smiliinae; Smiliini: Cyrtolobus limus - =
Sml!!lnae: Sm'.l."n': CyrtOIObUS Obl.ongatu.s -—
Smiliinae: Smiliini: Cyrtolobus pallidiffontis - —————
Smiliinae: Smiliini; Cyrtolobus pulchellus
Smiliinae: Smiliini: Cyrtolobus rufulus
Smiliinae: Smiliini: %yrtolobus tuberosus
r

Smiliinae: Smiliini: Grandolobus grandis = == Entylla carinata (43)

_Smiliinae: Smiliini: Ophiderma evelyna .
Smiliinae: Smiliini: Oghlderma flavicephala Photo: metrioptera
Smiliinag; Smiliini: Ophiderma PUDESCENS e ———————
Smiliinae: Smiliini: Smilia camelus
Smiliinae: Smiliini; Telamonanthe pulchella  E—
miliinae: S Xantholobus inflatus - m—
_Smiliinae; Smiliini: Xantholobus lateralis =
Smiliinae: Smiliini: Xantholobus nigrocinctus
Smiliinae: Telamonini; Archasia auriculata
Smiliinae: Telamonini: Carynota marmorata ==
.Smiliinae: Telamonini: Carynota stupida ==
Smiliinae: Telamonini: Glossonotus crataegi
Smiliinae: Telamonini: Glossonotus turriculatus
Smiliinae: Telamonini: Heliria cristata
Smiliinae: Telamonini: Heliria scalaris
Smiliinae: Telamonini: Palonica portola =
Smiliinae: Telamonini: Telamona ampelopsidis
Smiliinae: Telamonini; Telamona concava S
Smiliinae: Telamonini: Telamona dubiosa ==
Smiliinae: Telamonini: Telamona gibbera ==
Smiliinae: Telamonini: Telamona monticola
Smiliinae: Telamonini: Telamona salvini - S—
Smiliinae: Telamonini: Telamona tristis
Smiliinae; Telamonini: Telamona vestita
Smiliinae: Telamonini: Thelia uhler

Stegaspidinae: Microcentrini: Microcentrus perditu

o
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Asteraceae

(848)
Fabaceae
(668)

HostFamily
Adoxaceae Cupressaceae I Rhamnaceae

Bl Altingiaceae B Euphorbiaceae Rosaceae
Amaranthaceae Fabaceae B Salicaceae
Anacardiaceae Fagaceae Sapindaceae

I Apiaceae I Grossulariaceae Sarcobataceae
Apocynaceae B Juglandaceae Bl Smilacaceae

B Araceae Lauraceae Solanaceae
Araliaceae Magnoliaceae Ulmaceae

Fagaceae Arecaceae Malvaceae B Unplaced
(6 59 8) Asteraceae Moraceae Urticaceae
’ Betulaceae B Myracaceae Vitaceae

Brassicaceae I Oleaceae B Zygophyllaceae
Bromeliaceae Phytolaccaceae
Cannabaceae I Pinacaeae
Celastraceae Pinaceae

I Chenopodiaceae Plantanaceae
Cleomaceae I Platanaceae
Compositae Poaceae
Convolvulaceae Polygonaceae
Cornaceae B Ranunculaceae

Host Families in U.S. Membracid Records
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Unique U.S. Collecting Events for

700 Membracids Associated with Quercus (n = 6557)
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Membracinae: Hoplophorionini: Platycotis vittata —
Smilinae: Ceresini: Hadrophallus bubalus —
Smiliinae: Ceresini: Stictocephala alta -

Smilinae: Ceresini: Stictocephala brevitylus —
Smiliinae: Ceresini: Stictocephala lutea —
Smiliinag: Ceresini: Stictocephala palmeri —
Smiliinae: Polyglyptini: Entylia carinata

Smiliinae; Polyglyptini: Publilia reticulataf
Smiliinae: Smiliini: Atymna castaneae —

Smiliinae: Smiliini: Atymna inornata —

Smiliinae: Smiliini: Atymna simplex —

Smiliinae: Smiliini: Cyrtolobus acutus —

Smiliinae: Smiliini: Cyrtolobus auroreus —
Smiliinag: Smiliini: Cyrtolobus cinereus —
Smilinae: Smiliini: Cyrtolobus discoidalis
Smiliinae: Smiliini: Cyrtolobus fenestratus —
Smilinae: Smilini: Cyrtolobus fuliginosus —
Smilinae: Smiliini: Cyrtolobus fuscipennisE
Smiliinae: Smiliini: Cyrtolobus gratiosus —
Smiliinae: Smiliini: Cyrtolobus inermis —

Smiliinae: Smiliini: Cyrtolobus maculifrontis —

) Smiliinae: Smiliini: Cyrtolobus pallidifrontis —
G_J Smiliinae: Smiliini: Cyrtolobus puritanus —
O Smiliinag: Smiliini: Cyrtolobus togatus —
(O] Smiliinae: Smiliini: Cyrtolobus vanduzii -
O Smiliinae: Smiliini: Grandolobus grandis -
)] Smiliinae: Smiliini: Ophiderma definita —
Smiliinae: Smiliini: Ophiderma flava —

Smiliinae: Smiliini: Ophiderma grisea E

Smilinae: Smiliini: Ophiderma salamandra —
Smiliinae: Smiliini: Smilia camelus —

Smiliinae: Smilini: Telamonanthe pulchella —
Smiliinae: Smiliini: Xantholobus inflatus —
Smiliinae: Smiliini: Xantholobus lateralis —
Smilinae: Smiliini: Xantholobus nigrocinctus —
Smilinae: Telamonini: Archasia auriculata
Smilinae: Telamonini: Glossonotus acuminatus —
Smiliinag: Telamonini: Glossonotus nimbatulus
Smilinae: Telamonini: Glossonotus univittatus -
Smiliinae: Telamonini: Heliria gibberata —
Smiliinae: Telamonini: Palonica pyramidata —
Smilinae: Telamonini: Telamona decorata —
Smiliinae: Telamonini: Telamona extrema —
Smiliinae: Telamonini: Telamona monticola
Smiliinae: Telamonini: Telamona salvini
milinae: Telamonini: Telamona vestita

trini: Microcentrus perditus
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Membracinae: Hoplophorionini: Platycotis vittata —
Smiliinae: Ceresini: Hadrophallus bubalus —
Smiliinae: Ceresini: Stictocephala alta -

Smilinae: Ceresini: Stictocephala brevitylus —
Smiliinae: Ceresini: Stictocephala lutea —
Smiliinag: Ceresini: Stictocephala palmeri —
Smiliinae: Polyglyptini: Entylia carinata

Smiliinae; Polyglyptini: Publilia reticulataf
Smiliinae: Smiliini: Atymna castaneae —

Smiliinae: Smiliini: Atymna inornata —

Smiliinae: Smiliini: Atymna simplex —

Smiliinae: Smiliini: Cyrtolobus acutus —

Smilinae: Smiliini: Cyrtolobus auroreus —
Smiliinag: Smiliini: Cyrtolobus cinereus —
Smilinae: Smiliini: Cyrtolobus discoidalis
Smiliinae: Smiliini: Cyrtolobus fenestratus —
Smilinae: Smilini: Cyrtolobus fuliginosus —
Smilinae: Smiliini: Cyrtolobus fuscipennisE
Smiliinae: Smiliini: Cyrtolobus gratiosus —
Smiliinae: Smiliini: Cyrtolobus inermis —

Smiliinae: Smiliini: Cyrtolobus maculifrontis —

) Smiliinae: Smiliini: Cyrtolobus pallidifrontis —
G_J Smiliinae: Smiliini: Cyrtolobus puritanus —
O Smiliinag: Smiliini: Cyrtolobus togatus —
(O] Smiliinae: Smiliini: Cyrtolobus vanduzii -
O Smiliinae: Smiliini: Grandolobus grandis -
)] Smiliinae: Smiliini: Ophiderma definita —
Smiliinae: Smiliini: Ophiderma flava —

Smiliinae: Smiliini: Ophiderma grisea E

Smilinae: Smiliini: Ophiderma salamandra —
Smiliinae: Smiliini: Smilia camelus —

Smiliinae: Smilini: Telamonanthe pulchella —
Smiliinae: Smiliini: Xantholobus inflatus —
Smiliinae: Smiliini: Xantholobus lateralis —
Smilinae: Smiliini: Xantholobus nigrocinctus —
Smilinae: Telamonini: Archasia auriculata
Smilinae: Telamonini: Glossonotus acuminatus —
Smiliinag: Telamonini: Glossonotus nimbatulus
Smilinae: Telamonini: Glossonotus univittatus -
Smiliinae: Telamonini: Heliria gibberata —
Smiliinae: Telamonini: Palonica pyramidata —
Smilinae: Telamonini: Telamona decorata —
Smiliinae: Telamonini: Telamona extrema —
Smiliinae: Telamonini: Telamona monticola
Smiliinae: Telamonini: Telamona salvini

~ Smilinae: Telamonini: Telamona vestita -

trini: Microcentrus perditus
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Membracinae: Hoplophorionini: Platycotis vittata —
Smiliinae: Ceresini: Hadrophallus bubalus —
Smiliinae: Ceresini: Stictocephala alta -

Smilinae: Ceresini: Stictocephala brevitylus —
Smiliinae: Ceresini: Stictocephala lutea —
Smiliinag: Ceresini: Stictocephala palmeri —
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Smiliinae: Smiliini: Atymna castaneae —

Smiliinae: Smiliini: Atymna inornata —

Smiliinae: Smiliini: Atymna simplex —

Smiliinae: Smiliini: Cyrtolobus acutus —

Smilinae: Smiliini: Cyrtolobus auroreus —
Smiliinag: Smiliini: Cyrtolobus cinereus —
Smilinae: Smiliini: Cyrtolobus discoidalis
Smiliinae: Smiliini: Cyrtolobus fenestratus —
Smilinae: Smilini: Cyrtolobus fuliginosus —
Smilinae: Smiliini: Cyrtolobus fuscipennisE
Smiliinae: Smiliini: Cyrtolobus gratiosus —
Smiliinae: Smiliini: Cyrtolobus inermis —

Smiliinae: Smiliini: Cyrtolobus maculifrontis —

) Smiliinae: Smiliini: Cyrtolobus pallidifrontis —
CLJ Smiliinae: Smiliini: Cyrtolobus puritanus —
(&) Smiliinag: Smiliini: Cyrtolobus togatus —
(O] Smiliinae: Smiliini: Cyrtolobus vanduzii -
O Smiliinae: Smiliini: Grandolobus grandis -
)] Smiliinae: Smiliini: Ophiderma definita —
Smiliinae: Smiliini: Ophiderma flava —

Smiliinae: Smiliini: Ophiderma griseaf

Smilinae: Smiliini: Ophiderma salamandra —
Smiliinae: Smiliini: Smilia camelus —

Smiliinae: Smilini: Telamonanthe pulchella —
Smiliinae: Smiliini: Xantholobus inflatus —
Smiliinae: Smiliini: Xantholobus lateralis —
Smilinae: Smiliini: Xantholobus nigrocinctus —
Smilinae: Telamonini: Archasia auriculata
Smilinae: Telamonini: Glossonotus acuminatus —
Smiliinag: Telamonini: Glossonotus nimbatulus
Smilinae: Telamonini: Glossonotus univittatus -
Smiliinae: Telamonini: Heliria gibberata —
Smiliinae: Telamonini: Palonica pyramidata —
Smilinae: Telamonini: Telamona decorata —
Smiliinae: Telamonini: Telamona extrema —
Smiliinae: Telamonini: Telamona monticola
Smiliinae: Telamonini: Telamona salvini
Smilinae: Telamonini: Telamona vestita

trini: Microcentrus perditus
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Membracinae: Hoplophorionini; Platycotis vittata v w v ® 7 e = e = - - LI -
3 b = L]
Srilinae: Ceresini: Stictocephala alta — .
Smilinae: Ceresini: Stictocephala diceros — :' ° . ¢ : : .'
Smilinag: Ceresini: Stictocephala militaris — .
o Smilinae: Ceresini: Stictocephala stimulea — s . S
Slinae. Po ¥g YD, PubTa concava
(O] Smilinag: Smillini: Ashmeadea carinata — R '. -
5 Smilinag: Smilini: Atymna helena—| | g L) .
o Srilinag: Smilin: Atymna querci—| €0 . o ® ? . T
oy Smilinag: Srlin Cyrtolobus acutus - . C e e - . ® .
%) Smilinae: Smilini: Cyrtolobus auroreus -~ . °
Smilinae: Smilini: Cyrtolobus cinereus —
Smilinae: Smiii: Cyrtolobus discoidalis | o : R B s R ° ;
o Smiliinae: Smilini: Cyrtolobus fenestratus |~ « - ° e ¢ e ® =« s °
() Smilinae: Smilini: Cyrtolobus fuliginosus | ~ ® e L ¢ & o o @ o e , ¢
milinae: Smilini: Cyrtolobus fuscipennis -~ @ ° e . o o
Pe) Smilinae: Smilini: Cyrtolobus fuscipenni s 2 °
— Smilinae: Smilini: Cyrtolobus gratiosus — L) e o e s
— Smilinae: Smiini: Cyrtolobus inermis — U ° o . . g .
— Smillinae: Smilini: Cyrtolobus maculifrontis | @ Hd - e e o+ & & L] o ° Y
- Smilinae: Smilini: Cyrtolobus palldifrontis . . ¢ e e D 0 e * H .
> Sriinae: Smilini: Cyrtolobus puritanus | e ¢ . ° . o . ) -
—_ Smilinae: Smilini: Cyrtolobus togatus — e o ® o - . . - 9 o
E Silinae: Smilini: Cyrtolobus vanduzii - - - o e
@© Smiliinae: Smilini: Grandolobus grandis — o
—— Smiliir}ﬁe: Slmiliir]li.:l Qphid;rma degnita 1 & K3 e ., % ¢ = 5 3 s . .
Ne) Silinae: Smilini: Ophiderma flava— @ o . e L] -
=] _ Smiliinae: Smilini Ophiderma grisea — e . e . . L R s .
(D Smilinae: Smilini: Ophiderma salamandra |~ & ® ¢ e & © . .
Smilinag: Smilini Smilia camelus - & H . e ' & : & @ o ) . ] .
o] Srmiiinae: Smilini: Xantholobus inflatus -~ PR H .
—— Smilinag: Srilini: Xantholobus lateralis | . PO s . . . e
@) Smilinag: Smiliini: Xantholobus nigrocinctus — . . . L) .
] STHNNGE. 1€/amOnT. ATcasia auncua . I ] . .
= Smiliinae: Telamonini: Glossonotus acuminatus ° . " e e @ o I
0o Smilinae: Telamonini Glossonotus nimbatulus— ) 0 0 -
g v — [ ¢ []
E Smilinae: Telamonini: Glossonotus univitiatus | ¢ . . ® o ® ° « .,
) Smilinae: Telamonini: Heliria gibberata s : .
Smillinae: Telamonin: Telamona concava — o ° e
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Day of Year Specimens Collected
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Day of Year Specimens Collected

(color = U.S. State)

F =86.5, p <0.0001
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Conclusion:

» Historical records can provide valuable information about
ecological trends associated with specimens

« Seems to be an association among warming trend, oak
budding & treehopper emergence

 BUT more data records & more complete data records are
needed to fill in gaps

* Need data from large AND small institutions/collections
« Approach conclusions with caution
» Data label standards!

* Encourage deposition of some/all data from ecological research?
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Improving the use of information from museum specimens: Us-
ing Google Earth® to georeference Guiana Shield specimens in
the US National Herbarium

Eduardo Garcia-Milagros and Vicki A. Funk

US National Herbarium, Department of Botany, National Museum of Natural History, Smith-
sonian Institution, Washington DC, 20013-7012 USA
e-mail: eduadogarmi@gmail.com; http://botany.si.edu/bdg/index.html

Abstract. Data found on labels of museum collections have been useful in a variety of biodiversity studies.
However, the georeferenced data available are often hampered by poor interpretation of label informa-
tion and as a result are not as accurate, and therefore useful, as they might be. We have used Google
Earth© as a geographic information system to improve the georeferencing of the data. Its user interface
allowed us to make use of all the label information and to represent the coordinates more accurately,
thus producing a better quality and more reliable dataset to be used in our studies. The quality, defined
as “fitness for use”, of the species-occurrence data generated, which is mostly affected by the values of
accuracy and uncertainty associated to the coordinates, shows that uncertainly can be reduced. This
method also allows us to show the power of examining georeferenced data from the stand point of ‘all
collections from an expedition” rather than “all collections from a single area.” Type specimens housed at
U.S. National Herbarium from the Guiana Shield were used in this work.

Keywords. museum collections, georeferencing, data quality, Google Earth, type specimen

Introduction et al. 2000, Funk and Richardson 2002, Reddy and
The specimen collections housed in museums and ~ Davalos 2003). Although these studies suggest
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ARTICLE

Elevational gradient analyses and the use
of historical museum specimens:
a cautionary tale

Rebecca J. Rowe*

Committee on Evolutionary Biology, University
of Chicago, Chicago, IL, USA and Division of
Mammals, The Field Museum, Chicago, IL,
USA

ABSTRACT

Aim The value of biodiversity informatics rests upon the capacity to assess data
quality. Yet as these methods have developed, investigating the quality of the
underlying specimen data has largely been neglected. Using an exceptionally large,
densely sampled specimen data set for non-flying small mammals of Utah, I
evaluate measures of uncertainty associated with georeferenced localities and
illustrate the implications of uncritical incorporation of data in the analysis of
patterns of species richness and species range overlap along elevational gradients.

Location Utah, USA, with emphasis on the Uinta Mountains.

Methods Employing georeferenced specimen data from the Mammal
Networked Information System (MaNIS), I converted estimates of areal
uncertainty into elevational uncertainty using a geographic information system
(GIS). Examining patterns in both areal and elevational uncertainty measures, I
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