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Goals

<+ Plants

+ Image and database 1.26M specimens from 20 families of vascular plants
<+ Unify these with 3.5M specimens from 3 data providers
<+ Mobilize total of 6.06M specimens

+ Bugs
+ Database 1.16M specimens from 92 families of Hemiptera
<+ Unify these with .38M specimens from 3 data providers
+ Image selected specimens

<+ Parasitoids

<+ Database 45K specimens from 5 families of Hymenoptera

+ Integrate trophic levels (7.65M records) in Discover Life



Progress on Goals
Start of Year 4

<+ Botany: (currently at NY)

4 1,003 M images (79% of expected)

<+ data capture and georeferencing varies from skeletal to
complete

4+ Insects + Parasitoids:

4 825K records completed (73.3% of expected)



Happening Just Last Week

+ Utilization of Collection Data Workshop

4

4
ag
4

UC-Riverside, June 17-18, 2014
data-mining and species distribution modeling
use Tri-trophic Database as platform

targeted to systematists and ecologists



From Museum Specimen Database
to Ecological Statement:

Data Quality Inspection



From Museum Specimen Database
to Ecological Statement:

Data Quality Inspection

Climate change has an effect on the timing of bug emergence

+ Download Hemiptera (“true bug”) records associated with
“Quercus” (oak trees) from AEC database (N = 27,656)



Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Acanaloniidae 5 1 6
Achilidae ! 2 3 13 2 3 1 25
Aetalionidae 1 1 1 3
Aleyrodidae 25 31 40 43 7 7 8 15 9 15 4 7 211
Aphididae 23 14 74 93 252 176 140 91 170 228 80 16 1357
Aphrophoridae 1 2 3
Berytidae 3 4 7
Caliscelidae 1 1
Cicadellidae 1 1 2 1 1 24 23 26 27 14 1 121
Cicadidae 5 49 60 3 1 118
Cixiidae 4 2 2 8
Coccidae 8 7 15 19 4 4 57
Coreidae 1 1 1 3
Delphacidae 2 2
Derbidae 3 1 4 6 1 15
Diaspididse 23 18 20 32 33 31 35 12 14 25 20 26 289
Dictyopharidae 2 2
Eriococcidae 1 4 2 2 1 2 1 1 14
Flatidae 1 1 1 1 11 1 16
Fulgoridae 1 1
Geocoridae 1 1
Issidae 1 1 2 31 22 57
Kermesidae 1 2 1 17 27 15 19 33 12 5 7 8 147
Pentatomidae 1 4 2 3 14 3 5 12 2 46
Phylloxeridae 6 6 1 13 26
Pseudococcidae 4 3 7 2 1 17
Reduviidae 2 1 at 1 5
Rhopalidae 1 1
Tingidae 22 51 11 23 47 11 165

Grand Total 75 123 1427 5232 10333 5934 2095 1029 443 462 146 69 27368



Membracidae (Treehoppers)




Membracidae (Treehoppers)

Gregarious, plant feeders, strong host plant associations




From Museum Specimen Database
to Ecological Statement:

Data Quality Inspection

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

+ Download all Membracidae (“treehopper”) records associated with
“Quercus” (oak trees) from AEC database (N = 12,245)
+ Deleted records where “single entry” or locality unknown (n=25)
+ Deleted records where at least month date not apparent (n=1)

+ Records where year unknown (n=66) used for month data only



From Museum Specimen Database
to Ecological Statement:

Data Quality Inspection

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

+ Download all Membracidae (“treehopper”) records associated with
“Quercus” (oak trees) from AEC database (N = 12,153)
+ Deleted records where “single entry” or locality unknown (n=25)
+ Deleted records where at least month date not apparent (n=1)

+ Records where year unknown (n=66) used for month data only



Parse Day, Month, Year
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J1 <) fx| Start_Date
| G | H | I K "L M N | o P
Locality Lat Lon Start_Date Day Month Year Greit::::rna\r Year Range End_Date
near Matthews, Rt 51 1 miW 35.11667 -80.72389| 28 May 1978 28 May 1978 148 1970-1979
3 Haymarket, Top of Bull Run Mountain 20Jan 1973 20 Jan 1973 20 1970-1979
4 College Park 38.98067 -76.93692| 24 May 1951 24 May 1951 144 1950-1959
5 College Park 38.98067 -76.93692| 24 May 1951 24 May 1951 144 1950-1959
6 College Park 38.98067 -76.93692| 24 May 1951 24 May 1951 144 1950-1959
" |Greenbelt 05 Jun 1952 5 Jun 1952 157 1950-1959
'8 College Park 38.98067 -76.93692 08 Jun 1952 8 Jun 1952 160 1950-1959
9 College Park 38.98067 -76.93692 08 Jun 1952 8 Jun 1952 160 1950-1959
10 College Park 38.98067 -76.93692 10 Jun 1952 10 Jun 1952 162 1950-1959
11 College Park 38.98067 -76.93692 10 Jun 1952 10 Jun 1952 162 1950-1959
12 College Park 38.98067 -76.93692 10 Jun 1952 10 Jun 1952 162 1950-1959
= | Braddock Heights 14 Jun 1952 14 Jun 1952 166 1950-1959
| Braddock Heights 14 Jun 1952 14 Jun 1952 166 1950-1959
- | Gainesville '29.63527 "-82.37111 24 Mar 1953 24 Mar 1953 83 1950-1959
5|2 mi W of Archer '29.51538 "-82.58938 25 Mar 1953 25  Mar 1953 84 1950-1959
"/ | castlewood Canyon State Park, County Rd 51 07 Jul 1988 7 Jul 1988 189 1980-1989
.. |Gunnison National Forest, FR 717 05 Jul 1994 5 Jul 1994 186 1990-1999
1021 Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
741 |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
.=+ |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
= |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
.. |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
.= |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 19394 186 1950-1999
.7 |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
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Calculate Day of Year
= Al-Date(Year(Al),1,0)
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J1 <) fx| Start_Date
| G | H | I e — M N | o P
Locality Lat Lon Start_Date Day Month Year Greit::::rna\r Year Range End_Date
near Matthews, Rt 51 1 miW 35.11667 -80.72389| 28 May 1978 28 May 1978 148 1970-1979
3 Haymarket, Top of Bull Run Mountain 20Jan 1973 20 Jan 1973 20 1970-1979
4 College Park 38.98067 -76.93692| 24 May 1951 24 May 1951 144 1950-1959
5 College Park 38.98067 -76.93692| 24 May 1951 24 May 1951 144 1950-1959
6 College Park 38.98067 -76.93692| 24 May 1951 24 May 1951 144 1950-1959
" |Greenbelt 05 Jun 1952 5 Jun 1952 157 1950-1959
'8 College Park 38.98067 -76.93692 08 Jun 1952 8 Jun 1952 160 1950-1959
9 College Park 38.98067 -76.93692 08 Jun 1952 8 Jun 1952 160 1950-1959
10 College Park 38.98067 -76.93692 10 Jun 1952 10 Jun 1952 162 1950-1959
11 College Park 38.98067 -76.93692 10 Jun 1952 10 Jun 1952 162 1950-1959
12 College Park 38.98067 -76.93692 10 Jun 1952 10 Jun 1952 162 1950-1959
= | Braddock Heights 14 Jun 1952 14 Jun 1952 166 1950-1959
| Braddock Heights 14 Jun 1952 14 Jun 1952 166 1950-1959
- | Gainesville '29.63527 "-82.37111 24 Mar 1953 24 Mar 1953 83 1950-1959
5|2 mi W of Archer '29.51538 "-82.58938 25 Mar 1953 25  Mar 1953 84 1950-1959
"/ | castlewood Canyon State Park, County Rd 51 07 Jul 1988 7 Jul 1988 189 1980-1989
.. |Gunnison National Forest, FR 717 05 Jul 1994 5 Jul 1994 186 1990-1999
1021 Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
741 |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
.=+ |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
= |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
.. |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
.= |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-19%9
.7 |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
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Bin Year
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I} A% ] fx| Start_Date
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Locality Lat Lon Start_Date Day Month Year Greit::::rna\r Year Range End_Date

near Matthews, Rt 51 1 mi W 35.11667 -80.72389| 28 May 1978 28 May 1978 148 1970-1979
3 Haymarket, Top of Bull Run Mountain 20Jan 1973 20 Jan 1973 20 1970-1979
4 College Park 38.98067 -76.93692| 24 May 1951 24 May 1951 144 1950-1959
5 College Park 38.98067 -76.93692| 24 May 1951 24 May 1951 144 1950-1959
6 College Park 38.98067 -76.93692| 24 May 1951 24 May 1951 144 1950-1959
" |Greenbelt 05 Jun 1952 5 Jun 1952 157 1950-1959
'8 College Park 38.98067 -76.93692 08 Jun 1952 8 Jun 1952 160 1950-1959
9 College Park 38.98067 -76.93692 08 Jun 1952 8 Jun 1952 160 1950-1959
10 College Park 38.98067 -76.93692 10 Jun 1952 10 Jun 1952 162 1950-1959
11 College Park 38.98067 -76.93692 10 Jun 1952 10 Jun 1952 162 1950-1959
12 College Park 38.98067 -76.93692 10 Jun 1952 10 Jun 1952 162 1950-1959
= | Braddock Heights 14 Jun 1952 14 Jun 1952 166 1950-1959
| Braddock Heights 14 Jun 1952 14 Jun 1952 166 1950-1959
- | Gainesville '29.63527 "-82.37111 24 Mar 1953 24 Mar 1953 83 1950-1959
5|2 mi W of Archer '29.51538 "-82.58938 25 Mar 1953 25  Mar 1953 84 1950-1959
"/ | castlewood Canyon State Park, County Rd 51 07 Jul 1988 7 Jul 1988 189 1980-1989
.. |Gunnison National Forest, FR 717 05 Jul 1994 5 Jul 1994 186 1990-1999
1021 Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
741 |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
.=+ |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
= |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
.. |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
.= |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-19%9
05 Jul 1994 5 1994 186 1990-1999

7.7 |Rt. 92 S. of Crawford
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From Museum Specimen Database
to Ecological Statement:

Data Quality Inspection

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

+ Download all Membracidae (“treehopper”) records associated with
“Quercus” (oak trees) (N = 12,153)

<+ Check for errors in taxon, locality, collector names



castanea
<ship>
cenis

cerris

cersis

cf. acutifolia
<ship>
engelmanni

S Use Pivot (or any) Table to find Errors

<ship>

inopina

john

john-tuckeri ] .

kelloggii + Returns single instances of each
kellogii .

jacta taxon/locality/collector name etc.
laeve

laevis

laurifolia

levis

lobata

lyrata

macrocarpa

macrocarpus

magnoliaefolia

margaretta

margaritacea

marilandica

marylandica

<ship> .

e Example: Flora (Quercus) host species
muehlenbergii

muhlenbergii

6/27/2014 AEC Quercus data CJohnson



Class 402

Clayton May

.D. Kopp

. F. Zoller

. Flynn

. Flynn & L. Phillips

.K. Duncan

. L. Stephan .
L Stephen Use Pivot (or any) Table to find Errors
D. Leatherman

D.J. & J.N. Knull

David E. Fox

DRW . )
€. D. Ball + Returns single instances of each

E. G. Riley taxon/locality/collector name etc.

E. L. Dickerson

O 000000

E.P. Van Duzee
E. W. Davis
E.D. Ball
Engelhardt

F. F. Bibhy

F. M. Schott

F. W. Adams
F.W. Mead

G. Doerickson
G. H. Nelson

G. Keller

Gloria Gonzales

H. and M. Townes Example: Collector Name

» M| Sheet2 . Oaks Membracidae Oaks_Membracidae Corrected DelC
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Number of Unique Collecting Events with which a Collector or
Collector String was Associated
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Number of Unique Collecting Events with which a Collector or
Collector String was Associated
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Number of Unique Collecting Events with Collector Name Binned

Woodruff

Dietrich




Al104

mE

a8
49

50 |

51
52
23

54 |

55
26
57
58
59
50
51
62
53
54
05

56 |

57
58
69
70
71
72
73
74

75

76
77
78
79
80

Sijwesar
R?2 . californica_
I« « » » | Quercus Bees | C
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|auroreus
| bagjonicus
balli
barberi

| basalis

basilaris

| behrensi

| behrensii

| belfragei

| bellissima

| bellus

| berenice

| betulae

| bicinctus

| bicorniger
| bifurcata

| bifurcus

| bisonia
bispinosus
| bituberis

| bivittata

| blanchardii
| boerneri

| borealis

| brachycera
| bracteatus
| brevipes

| brevis

| brevitylus

| bubalus

| bullatus

| caelestialium
|caepa

o

NV NN DS WW

W g
NN RN RN D NN

[y

50
36
14
38
1
45
1
219

Nanddos

Use Pivot Table to find Errors

4+ Returns single instances of each
taxon/locality/collector name etc.

<+ Different strategy because multiple genera

(“muisspelling” of species name may be
name that belongs to another genus).

Example: Bug record species in many genera



E101 1O & Sfx|
_ A [ B [ C
8 ~ Psallus 11
9 | ¥ auroreus 63
0 | Cyrtolobus 63
E ¥ bagjonicus 3
2 Psallus 3
B‘{ ¥ balli 4
14 Ceratocapsidea 4
I5 | ¥ barberi 5
16 Eurychilopterella 3

18 | ¥ basalis
Stictocephala
.0 | ¥ basilaris
ratoneura

Pamilla
¥ behrensii
Pamillia

E Archasia

-8 | ¥ bellissima

i‘ Trialeurodes
'0 | ¥ bellus

M Myzocallis (Lineomyzocallis)

'2 |V berenice
'3 | Ossiannilssonola
'4 |V betulae
Euceraphis
6 | ¥ bicinctus
Tuxedo
¥ bicorniger
J Rubeospineus

1]

3

%]

H|3|®

W bifurcata
Reuteria

Vhlﬁm:us S
all il (= T Niiacoiin
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Use Pivot Table to find Errors

4+ Returns single instances of each
taxon/locality/collector name etc.

4

Different strategy because multiple genera
(“muisspelling” of species name may be
name that belongs to another genus).

Add in genus name

californica
Irbisia
Notholopisca

Thelaxes
californicus
Tuberculatus (Pacificallis)




Missing Coordinate Data
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J1 A< N] ﬁr| Start_Date |

_| G | H | I K L M| N [ 0 P B

Locality Lat Lon Start_Date Day Month Year Greit::::rna\r Year Range End_Date

near Matthews, Rt 51 1 mi 35.11667 -80.7238 28 May 1978 28 May 1978 148 1970-1979
3 Haymarket, Top of Bull Run Mountain 20Jan 1973 20 Jan 1973 20 1970-1979
4 College Park 38.98067 -76.9369 24 May 1951 24 May 1951 144 1950-1959
5 College Park 38.98067 -76.9369 24 May 1951 24 May 1951 144 1950-1959
6 College Park 38.98067 -76.9369 24 May 1951 24 May 1951 144 1950-1959
" |Greenbelt 05 Jun 1952 5 Jun 1952 157 1950-1959
'8 College Park 38.98067 -76.9369 08 Jun 1952 8 Jun 1952 160 1950-1959
9 College Park 38.98067 -76.9369 08 Jun 1952 8 Jun 1952 160 1950-1959
10 College Park 38.98067 -76.9369 10 Jun 1952 10 Jun 1952 162 1950-1959
11 College Park 38.98067 -76.9369 10 Jun 1952 10 Jun 1952 162 1950-1959
12 College Park 38.98067 -76.9369 10 Jun 1952 10 Jun 1952 162 1950-1959
= | Braddock Heights 14 Jun 1952 14 Jun 1952 166 1950-1959
| Braddock Heights 14 Jun 1952 14 Jun 1952 166 1950-1959
- | Gainesville '29.63527 "-82.37111 24 Mar 1953 24 Mar 1953 83 1950-1959
5|2 mi W of Archer '29.51538 "-82.58938 25 Mar 1953 25  Mar 1953 84 1950-1959
"/ | castlewood Canyon State Patk, County Rd 51 07 Jul 1988 7 Jul 1988 189 1980-1989
.. |Gunnison National Forest, Fl 717 05 Jul 1994 5 Jul 1994 186 1990-1999
1021 Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
741 |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
.=+ |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
= |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
.. |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-1999
.= |Rt. 92 S. of Crawford 05 Jul 1994 5 Jul 1994 186 1990-19%9
.7 |Rt. 92 S. of Crawford 05 Jul 1994 5 1994 186 1990-1999
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“Pseudo-replication” in Specimen Databases

+ Data in databases may be a single collecting event (on a single plant,
in a single nest etc.) but each specimen 1s databased

+ 100 specimens may be collected from single plant, which may be
independent individuals randomly on that plant or may be
emergence of single brood (aggregate species)

+ Create a single record from a single collection event with number of
specimens collected.



Membracidae (Treehoppers)

Gregarious, plant feeders, strong host plant associations




Membracidae (Treehoppers)

Clustered immatures




+ 0+ 4+ o+ o+

Remove “Pseudo-replication”
Take “summary of data” to get unique string...

Year

Month . Date

Day
Locality StringQ
Latitude

Longitude

Info

— Locality Info

Elevation

Collector

+ 0+ o+ o+ o+ o+

-

Plant host species

| Taxon
Plant host subspecies | Info: Host

Bug subfamily
Bug tribe
. Taxon
Bug genus Info: Specimen

Bug species




A

Remove “Pseudo-replication”

Year

Month

Day

Locality String
Latitude
Longitude
Elevation
Collector

Plant host species
Plant host subspecies
Bug subfamily
Bug tribe

Bug genus

Bug species

+ +

Take “summary of data” to get unique string...

Specimen Number:
+  Sum
<+ Proportion of Total

Day of Year

+  Mean

4 Standard Deviation (should be
nothing or ()

Year Range (Decade)
Collector Bin



Longitude

120 Plot Latitude x Longitude

100 @

On a road in Shanxi, China

80 @ (Ephraim Canyon, Utah)
- 3948, 111.49
Kashmir Border

40 (Antioch, NC)
34.8857, 79.20

20

0

-20

-40

-60
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Longitude

-70

-85

-90

-95

-100

-105

-110

-115
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-125

Plot Latitude x Longitude

L
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...
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° °
°
00‘ °
* ° ..00’....
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.
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° ®
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< Q.
° °®
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[ ]
L]
°
S
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Longitude

-80
-95

-110

-80
-95

-110

-80
-95

-110

-80
-95

-110

-80
-95

-110

-80
-95

-110

Alabama

o °® o

Connecticut

lowa

Missouri

Oregon

Texas

wes.

26 28 30 32 34 36 38 40 42 44

Plot Latitude x Longitude by State

Arizona

Delaware

Maryland
-y

New Jersey

Pennsylvania
ool

Utah

26 28 30 32 34 36 38 40 42 44

State_Prov

Arkansas
%
Florida

.-dﬁ
Massachusetts
New York
.Ooc °

South Carolina

Virginia

26 28 30 32 34 36 38 40 42 44

Latitude

Colorado

U™ S0

Georgia
Mississippi

North Carolina
@

Tennessee

Wisconsin

26 28 30 32 34 36 38 40 42 44



Number of Unique Collecting Events

Number of Unique Collecting Events for Treehoppers
Associated with Oaks Collected from 1889-2014 (N=4,972)

1500 —
1000
500
L -
, ’\cs\q’
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Mean Day of Year on which Specimens were Collected
(N=4,972)

260
250 —_
240
230
220 ¢
210 ¢ T
200 —_
190 ¢
180 1
170 —_ T
160 T ¢ s -
150 -
140 *
130 1 . It
120
110 -
100 4
90 —

o) Q) o) o R o) o Q) o o) °) Q
S N @ o 3 o © A & ) S N
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N
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Day of Year (Mean, SD)

N
TSRS
RC ARG G

Decade
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Month 1n which Species were Collected
(N=4,972) color = state

vittata= @ L] - -

univittatus —
turbinella = o
stimulea =
simplex = .
rufulus — °
reclivata —
puritanus =
pubescens —
parvulus —
occidentalis =
nimbatulus =
monticola —
maculifrontis —
limus =
intermedius =
inermis —
grisea —
gramatanus =
funkhouseri =
flavicephala —
fenestratus —
excelsa—
dixianus —
decorata—
concava =
celsus =
carinata —
bubalus =
belfragei = o
auriculata =
alta —
abnormus =

‘EERL 1

' b =f oy |

Species

-
fb 0 Qo

9 * Ik H 0 0 d b

I » ¥

P 0Rgs 2o 0 ) DRlrot | . 6 U0 | 4 baod)

4: b4 WMINIV
$ el 8.8 S0

J a° i

Jan Feb Mar Oct Nov Dec

g.mn‘ I YOI A HHEEEK K

>
o
-
[
c
=)
[
c
>
c
(o]
w
D
©

Month
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Month 1n which Species were Collected
(N=4.972) _color = state

vittata - o S - - o = - - °

univittatus —
turbinella = e
stimulea =
simplex = o
rufulus — °
reclivata —
puritanus =
pubescens —
parvulus —
occidentalis =
nimbatulus =
monticola —
maculifrontis —
limus =
intermedius =
inermis —
grisea —
gramatanus =
funkhouseri =
flavicephala —
fenestratus —
excelsa—
dixianus —
decorata—
concava =
celsus =
carinata —
bubalus =
belfragei = o
auriculata =
alta —
abnormus =
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vittata
univittatus
turbinella
stimulea
simplex
rufulus
reclivata
puritanus
pubescens
parvulus
occidentalis
nimbatulus

monticola
maculifrontis
limus
intermedius
inermis
grisea
gramatanus
funkhouseri
flavicephala
fenestratus
excelsa
dixianus
decorata
concava
celsus
carinata
bubalus
belfragei
auriculata
alta
abnormus

Species
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Month in which Species were Collected

(N=4.972)

color = state
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Month in which Species were Collected
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Mean Day of Year on which Specimens were Collected
(N=4,879)
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Mean Day of Year on which Specimens were Collected from
Red & White Oak Species Group (n=2,827) color = host tree
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Relationship between Day of Year & Latitude
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Mean Day of Year on which Specimens were Collected
from Red & White Oak Species Group (n=2,827) color = host tree
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Scotland Forestry
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A Phenological Timetable of Oak Growth under Experimental Drought and Air Warming. Plos One.
2014. Kuster et al.
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From Museum Specimen Database
to Ecological Statement:
L oo

Next steps

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

+ Look at temperature and precipitation patterns in areas of these
particular collection
+ Look at plant phenology

<+ Is associated host plant leafing,
budding, flowering earlier?




From Museum Specimen Database
to Ecological Statement:

Know your data

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

+

4+

All the tools to clean up data, but if you don’t know where errors
might be, you won’t catch them

Plotting gives a quick snapshot that often elucidates errors

Our collections have data that are not available anywhere else

+  However, they have to be used with care
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Remaining Challenges

> oo

1. Completion of databasing and imaging
2. Population of botanical records from images

3. Integration of data sets across institutions and trophic levels

© Tom Murray © Tom Murray


http://www.pbase.com/tmurray74/plant_bugs_miridae
http://www.pbase.com/tmurray74/chalcid_wasps_pteromalidae

Integration of trophic datasets in Discover Life

* Generate species pages with SpeCImen | g crugomnsce x|
data, maps, and images € - C | [ www.discoverlife.org/mp/20m?r=.0125&la=39.75&l0=-1195&kind=PI & 77| =

 Create a linkage between S > . o ¥ i

Abies concolor 41.567°N 120.7

host/herbivore/parasitoid data _@ VoonGst6s

» Data updated every 24 hours

» Come to our demo describing DL
capabilities.

Plagiognathus concoloris schuh, 2001
Life Insecta Hemiptera Miridae Plagiognathus

Zoom level: Globe sat s s s § s map m topo topo topo photo p
Map center: NAD83 Lat-long 39.75°N 119.5°W UTM 11 285812E 4402999N Resolution 0.0125 degrees/pixel
Discover Life | Global Mapper
Help | About | Find place | Menu | Demao

Plagiognathus concoloris. AMNH PBI00370104
® American Museum of Natural Hist:
Plagiognathus concoloris, AMNH PBI00270104

Set display option above. Click on image to enlarge

Customize this map (add species, change resolution, filter points, etc. - See all options).

L 4 Plagiognathus concoloris @ Plant Bug @

Hosts:
Click on map for details about points, O Abies amabilis @ Global Biodiversity Information Facility (4) [CAS Botany (BOT) (3}, NMNH Botany Collections (1);
RBGE Living Collections {1) accessed through the GBIF Data Portal. Each record tells when. See dataset links for
IDnature guide citations & terms of use]
e Miridae Abies concolor @ American Museum of Natural History Entomology (68); Plant Bug (30); California Department

of Food and Agriculture, Thematic Collection Network (7); Global Biodiversity Information Facility (79) [CAS Botany

(BOT) {29); California State University, Chice (17); UCJEPS TAPIR Provider (15); USU-UTC Specimen Database (9);

RBGE Living Collections (8); Phanerogamic Botanical Collections (S) (2); iNaturalist research-grade obsemvations (2);

RBGE Herbarium (E} (2); NMNH Botany Collections (1) accessed through the GBIF Data Portal. Each record tells when.

See dataset links for citations & terms of use J; Steve Baskauf, Vanderbilt University {1); Missouri Botanical Garden (5);

Oregon State University Collection (8); Plants Database, United States Department of Agriculture (1); Utah State
www.discoverlife.org/mp/2017id=M001681625 University (1)
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© American Museum of Nstursl Hist

Pieqiogratins conmolod, AMN PEIOZ70104 www.discoverlife.org/tttcn/
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Membracidae (Treehoppers)

Gregarious, plant feeders, symbiotic ant associations




Number of Treehopper Records Associated with Oaks
Collected from 1889-2014 (N=12,153) overlay color = species
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Day of Year on which Specimens were Collected
(N=4,972) color = state — remove “outliers”
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Missing Coordinate Data

P EHOEH® B 0o Zb B (G F # sl @ (Q~ [ california < [»)

i A Home | Layout | Tables | Charts | SmartArt | Formulas | Data | Review | R - 2
M16 = fx ¥4
] G [ H [ [ [ J [ K [ L | | '
. . e Locality2 N . " .
1 Localityl Original Description Desciptor Locality3 Place Localityd Place Convert GeoRef Lat Lon Locality5 Specific Place Loc

Z Glasgow, Frenchtown Woods Glasgow Glasgow 39.59678 -75.76715 Frenchtown Woods
3 |Glasgow, Frenchtown Woods Glasgow Glasgow 39.59678 -75.76715 Frenchtown Woods
4 |Glasgow, Frenchtown Woods Glasgow Glasgow 39.59678 -75.76715 Frenchtown Woods
5 |near Matthews, Rt 51 1 mi W of Rt 16 near Matthews Matthews 35.11667 -80.72389 Rt511 mi W of Rt 16
_ 6 |Near Millsboro; Stockley Nature center near Millshoro Millsboro 38.62277 -75.30805 Stockley Nature center
7 |Newark, UD Woodlot Newark Newark 39.66416 -75.74305 UD Woodlot
_ B |Newark, UD Woodlot Newark Newark 39.66416 -75.74305 UD Woodlot
.9 | Bremen Twp  Bremen Twp 39.4226 -79.35893 Midlothian Meadows Forest Presen|
10 |Newark, UD Woodlot Newark MNewark 39.66416 -75.74305 UD Woodlot
11 |Haymarket, Top of Bull Run Mountain Haymarket Haymarket Top of Bull Run Mountain
12 |Tanbark Flat Tanbark Flat Tanbark Flat 34.1214 -117.4538
13 2miWof 2miW of Archer Archer 29.51538 -82.58938
14 2miW of 2miW of Archer Archer 29.51538 -82.58938

15 Braddock Height Braddock Heights 39.420833 -77.505

Braddock Height Braddock Heights 39.420833 -77.505 !1

17 |College Park College Park College Park 38.98067 -76.93692
18 |College Park College Park College Park 38.98067 -76.93692
19 |College Park College Park College Park 38.98067 -76.93692
20 |College Park College Park College Park 38.98067 -76.93692
21 |College Park College Park College Park 38.98067 -76.93692
22 |College Park College Park College Park 38.98067 -76.93692
23 |College Park College Park College Park 38.98067 -76.93692
24 |College Park College Park College Park 38.98067 -76.93692
25 |College Park College Park College Park 38.98067 -76.93692
26 |College Park College Park College Park 38.98067 -76.93692
27 |College Park College Park College Park 38.98067 -76.93692
_28 |College Park College Park College Park 38.98067 -76.93692
29 |Gainesville Gainesville Gainesville 29.63527 -82.37111
30 |Greenbelt Greenbelt Greenbelt Greenbelt
31 |8 mi SE of Interlachen 8 mi SE of Interlachen 29.54076 -81.78799
32 |Castlewood Canyon State Park Castlewood Cam Castlewood Canyon State Park 39.32947 -104.73792 County Rd 51
33 |Rt. 92 at Crystal Overlook at Crystal Overlaat Crystal Overlook 38.55493 -107.68648 Rt. 92

34 |Rt. 92 at Crystal Overlook at Crystal Overlaat Crystal Overlook 38.55493 -107.68648 Rt. 92
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