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The Mexican-United States Boundary Commission - 1849-1855
Texas portion of the Rio Grande was surveyed 1851-1855

The Mexican-US
Boundary Survey was
the source of many
new beetles species
that LeConte
described.

Grave marker in the

Santa Ana NWR Cemetery of
Thomas. W. Jones (c. 1827-18353),
assistant surveyor of the

US Mexico boundary survey party,
who drowned in the Rio Grande near
Santa Ana.




% Horace Haldeman (1820-1883)

Horace Haldeman was one of
5 the first persons to concentrate
on collecting insects in Texas.
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’ } Horace sent his specimens, mostly
~, beetles, to Samuel S. Haldeman and
MAJOR HORACE HALDEMAN OF OLD TROY to John LeConte for description.

A Yonkee Soldier Who Stoyed With the South
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ﬂlﬁi Zopherus nodulosus haldemani Horn

Orig. Comb:
Zopherus haldemani Horn, 1870

Leptinotarsa haldemani (Rogers, 1856)




Wikimedia Commons

John Lawrence LeConte
(1825 - 1883)

Father of
American beetle study

...was the most important American
entomologist of the 19th century,
responsible for naming and describing
approximately half of the insect taxa
known in the United States during his
lifetime, including almost 5,000
species of beetles.

He moved to Philadelphia in 1852,
residing there for the rest of his life.

LeConte's Thrasher
LeConte's Sparrow
Ammodramus leconteii (Audubon, 1844)



Charles Schaeffer's
former coll'g Grounds

Schaeffer described:
109 species In
91 genera in
26 families
that occur in Cameron
County, Texas.
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Beetle Collections Important to Texas
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Karl Heinz Stephan
(1931-2005)

”He was quite possibly
the most skilled beetle
collector of modern

times.”
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“This is one of the most
thoroughly documented
pieces of real estate in the
U.S. for beetle diversity.”
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Karl Stephan
collected

3.516 beetle
species in one
Oklahoma county

That's more than the
3,296 bird species
in all of South
America!l

(But just 120 beetle
species from Latimer
County, OK have
been posted to

Dec. 2022



Fire Ant Quarantine as of 2016
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GBIF Records ( and

Number of GBIF records*

(in millions)
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1500 - \ / Other (2%)
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*NOTE: these are the # of
Obs and Spmns, not Spp.

Specimen-based data
~175M records

Inflection Point

iNat founded 2008 — 54M RG

Heberling et al., (in revision)



What is GBIF?

Global Biodiversity Information Facility

GBIF in an umbrella dataset that combines data
from >2K databases from around the world
Most datasets with <2M records
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Scarlet Macaw (Ara macao) by Yeanina Cruz. Photo licensed under CC BY-NC 4.0.

www.gbif.org




Texas A&M University Insect Collection

The TAMUIC has grown steadily through the years, especially in the last
three decades, to become a major research collection with 2.6+ million
curated specimens and holdings of more than 45,000 species.

One million TAMUIC Records Entered into GBIF
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Quinn's Primary Websites

INaturalist

-

TexasEnto

T ><ihumbnails)

BugGuide

(spp. counts)

<

GBIF

(maps)

T Plants Sites

BONAP

(vs. USDA)



Identification Tips
Similar Spp. & H/T/D
# of Spp. in N. Amer.

Taxonomy (higher + author)

Length

Life History, Host(s), Habitat

Remarks
Print References

Links (e.g. Featured Creatures)

Select for Larval Lep Pix
Cut-and-paste thumbpix
Statistics

Comparisons

Range Maps

Volume of Observations
Apps (iNat & Seek)

CVS - Al Algorithm

In State Spp.

Phenology (Seasonality)
Darwin Core

BugGuide

XX

XX

X X

XX

X X X X

XXX

iNaturalist

(X)
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XXX
XXX
XXX
XXX

XXX(%)
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XX



(Behind the Scenes)
BugGuide Brain Trust

BugGuide was begun in
2003 by Troy Bartlett (left)

John VanDyk (right) has
maintained BugGuide at
lowa State since 2006

Mike Boone (in back)
contributed the data

mapping function to
BugGuide

lowa State Insect Collection
lowa State University
Ames, lowa - July 30, 2011




BugGuide Photographs | Month |/ Year
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Arboreal Beetle Abundance Through Time in Western Travis Co.
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Fig. 35. Seasonal patterns of Coleoptera at Long Hollow and Shellberg in 1994. Vertical bars
represent 1 SEM. -
& Quinn, 2000



2021 iNaturalist Year In Review

Per Month

4M Per Week
. Per Day

ZM Week of April 26, 2021: 1,540,178 observations

Week of April 26, 2021: 1.5m global all taxa observations




2021 Global All Taxa iNaturalist Stats

16m of the 29.3m
Observations are
Research Grade

ATIONS

1,242

Research
Grade

Year In Review 2021

SHARE [

e

232,084

SPECIES

@® Unknown @ Arachnids
Protozoans Ray-Finned F...
Fungi Amphibians

® Plants ® Reptiles
Chromista @ Birds

o

Mollusks Mammals

12.5m Plant Observations
7.4m Insect Obs — 25.8%

3.7m Bird Observations

232k Species

39,813,280

DENTIFICATIONS

® Improving @ Leading
@® Supporting

Maverick

Jan. 2022



Newly Added iNat Species Per Month

May 2019 — 5,949 New Spp. —
(200 new spp. per day)

~70 n. spp. p/d —

Global, All Spp.

2011 2014 2017 2020 2023



Just 1% of the more than
1.7 million people with
registered INaturalist
accounts uploaded more
than 60% of the platform’s
observations.

Jerald Pinson. 2021. ...large-scale study of iNaturalist users.



27,700 iNat beetle
observers in TX

Top 1% would be
277 beetle observers

The 277" observer observed
37 beetle spp.!

Nov. 2022
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*Ecoregions?

Temperature?

*Precipitation?
*Host Plants?

. How are

Species

' Distributed

?




Some ecoregions are correlated
w high endemism, but mostly

different ecoregions have
different species abundances




USDA Hardiness Growing Zones




Average Precipitation
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Precipitation varies widely across the
United States, from a low of 2,3 inches
per year in Calilomia's Death Valley 1o a
high of 460 inches on Hawaii's Mount
Waialeale, Mevada manks as the driest
state,  with  an  average  annual

precipitation of 9.5 inches, and Hawaii )

is the wettest, at 7003 inches,

Average Annual Precipitation (in inches)
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Pop. Est. 2015 &
1 New York 8,550,405

2 Los Angeles 3,971,883
3 Chicago 2,720,546

4 Houston 2,296,224

5 Philadelphia 1,567,442
6 Phoenix 1,563,025

7 San Antonio 1,469,845
8 San Diego 1,394,928

9 Dallas 1,300,092

10 San Jose 1,026,908
11 Austin 931,830

Population
Distribution

U.S. Po pu lation Densi ty 1990 e

U.S. Sensus Bureau



As lifelong environmentalist and more recently as an entomologist,
I've heard a lot of ‘slogans’ such as:

‘You can’t protect what you don’t know’

or E. O. Wilson’s:
‘The little things that run the world’

but Dr. Carrie Seltzer, a member of the iNat team,
has the following ‘slogan’ on her iNat profile page:

People need biodiversity
and

Biodiversity needs people

through most of my career, | would have
winced at that almost paradigm shifting
perspective, but | now think there is a ton
of truth to her statement, at least in terms of

revealing that diversity. —_= _=-g - <
r. Carrie Seltzer




Number of iNat Beetle Species per State or Provence

0.009k

0.2k
0.3k

1.4k

0.4k

NL v. Tamps
NY v. AZ
ONv. QC

0.3k
0.4k

0.5k

3.5k

CAv.TX 0.4k

0.3k
0.7k

Mexican border state numbers 0.3k

Dec. 2022

2.0k

2.1k

0.9k

Correlation of
high beetle #s

w large st/prov
(IBT) and w large
population, less
so w latitude



Map of Terrestrial Ecozones in Canada

Terrestrial ecozones

Arctic Cordillera B Prairies
B Northern Arctic B Taiga Cordillera

Southem Arctic B Borcal Cordillera
B Taiga Plains Pacific Maritime
I Taiga Shield W Montane Cordillera
¢ Boreal Shicld B Hudson Plains

e Atlantic Maritime I Tundra Cordillera
Bl Mixedwood Plains HE Semi-Arid Plateaux
Boreal Plains B Atlantic Highlands

s

Ecozones per Prov
QC - 8(3)
ON - 3(2)
. BC-17(3)

P Population

¢ | s QC - 8.5k
T Ry ON-14.7k
Canada BC - 5.1k
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Average Number of iNat Beetle Species per State* per Domain

Ecasyetem Domains

US Forest Service

Dry Domain
Humid Temperate Domain
] Humid Tropical Domain

*Sans central Great Plains and most small New England states
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245,407 3523 5,766 27,603
OBSERVATIONS SPECIES IDENTIFIERS OBSERVERS

General Locations of 11 Top Texas Beetle Species Observers

Rank User Observations Spefies
1 @ entomike Cen-Tex 2,723 1,870
2 w sambiology NCT 6,626 888
3 D catenatus NCT 8,916 819
4 a annikaml NCT 4,893 620
5 i...,z pfau_tarleton NCT 2,807 577
3} @ dusty_in_vilas-tx NCT 5,189 503
7, S franpfer Cen-Tex 2,002 388
8 @ hydaticus Cen-Tex 830 383
9 “ mako252 Corpus 3,036 368
10 0 gcwarbler Cen-Tex 1,537 355
n & kimberlietx NCT 1,739 339

Nov. '22



Number of Species

INaturalist Taxonomic Comparisons Per County

== V. Plants =¢=Leps Beetles =#=Hemiptera =$=Hymenoptera Diptera
2500

2000

1500

1000

500

0
Dallas Tarrant Travis Cameron Hidalgo

Texas County

Jan. '23



Insect Species and Population by County

4 iNat Insect Species =¢- Population (2020)

3,000,000 6,000
5,000
4
2,000,000 4,000 G
c @
0 &
© 3,000
= o
3 o
§ 1,000,000 2,000 O
£
S
1,000 <
0 0
@ a2 . © © & & O O @ o &
\\Q}é 40@ 6\°Q‘ & @ & £ S &e°° QY 6"@ & @0-\3’ &
Ve FVe¢ " P sfFeo " 79
&\

Texas County Jan. '23



4

5
b
o
b
=5
a

WIaneg
| 3
NORTH ' - 5
- DAKOTA a8y Québec City NEW
: 5 B & = nnuusmcﬁ
% y _ n i awa_ O  ISLARND
----- 'i M'“"ﬁ[“‘“s g o o Montreal /T wame O !
E Dsﬂ?lyﬂTTHh T w'scEFs'" E] o C:P iﬁn?an-r | P - HtﬂhEEGTm
5 T - : ] o
. 0 o sescmea T°'°“‘EP © i 7
e o : T T e HEMPSE
1eina BD r
NEBRASKA H '[ZED
B _ O o ll
AT o ILLISSI nﬂl%m
; Ind@pﬂll

% :
United States e
KANSAS ) Dmsﬁgumﬁ éE]D '-D-DD
g O E] Cg NTUCRY
; Nps IECP

ik

l:"-?,i i
b e o
5 : - |
i B:P . C[P TEHHEEEE
O
R
CARILING

_ Dmssﬁzslngag B,QDE@
Da%m@ i ﬂjﬂ desipemi
e

TEXAS (O Cb O

A
g 3] H
. San Antonio
| %
virtually all eastern hardwoods

w "‘ CL‘IAHI.IILA.
Guilf of
Mexico




Gujf

NORTH 2 e 5§ _J:
DAKOTA - Québec City’ NEW
- (&) o/ nnunswuck -
MINNESOT / . PRINCE
. _"EDWARD
' s Eb“ Ottawa. ISLAND
R 7 Montreal /|
SOUTH nE'? WISCONSIN MAINE o0 v saomid
DAkbTA P 8] vsmoulzh
: - MIEHIGAN Torontp
o Hampsmns
: ; o HEW YORK |
R 0 | MssaciusETTs
NEBRASKA ‘\. ety = - T
) m PENNSYLVANIA Tew York
\ ILLINOIS ' INDIANA OHIo C] CUPhiladelphia
‘ Cindianapolis - MARYL
o P mnb o o e
0 o mss “VIRGINIA ﬂ
UD é‘%b Elj xmjﬂcxv P vmalﬂﬂ q] 3
MA DESB’@ HTE%ED% CA p_ D
Gect] L
- . I 1 o
mss%ﬂ E%?] A AH{INAL
AMA %
1 g&hamdﬂ oE
&S ol
i cksanville
g@ﬁ@h%f% g o
H Orlando
~Tompa
[FLegiDA
Miami
Gulf of !
M:,xigo EP 1T'|'|e
Bahamas
Havana "
-]
5 " 4 Tllcl':is and
cos
Mﬁ.’ \.ar;cm s .. Islands
YUCHT AN o il w18 3
obinia mcHoncAn gt Ql cAMPECHE QUINTANA ‘i::lm Haiii o B"r&"'
- PUEBL’« ELR T 300 B e w&jlc *Punta Cana |s|ands y
GUERRERS - ) ﬁlg - Jami'sa B nf'
e CHIARAS -
O O paXaeA r_?ﬁ Belize Monissmat
o ~  Gustemala o [ . Demsiuien
Gualdmalas . Enngyres 4 Caribbean Sea
El Salvacs > St Lucia
 Nicaragua Aruba Barbac

6 bS e rVat i ons Ma%ug ; —— ;;;ﬁ“ﬂ :(_:_l.l'agao Grenada
s . oy Caracas :




. MINNESOTA |

SOUTH
DAKOTA

NEBRASKA

United States

O
KANSAS

'_ ..r-“ Huwu LEON

1i='.-'.r

Mlnnggﬁnlis 17 s
5 WISCONSIN |

MICHIGAN

e

HIDIANA

O

ILLINDIS

IndIan.&pﬂllE!

St uis
MISSOURI L

KENTUCKY

ARKANSAS
O Atlanta

AEAMA

‘HIEEIESIPFI

LOUISIANA
i |

217 TX Observations

Gulf of
Mexico

VIRGINIA

Dttgwa 4
I'u'ionireal

‘LFEHM{}HT

Toronto
- HEW

HAHPEH!RE
NEW YORK

MAEEAEHUSETT

PENNSYLVANIA Hewr&rk

'O Philadelphia.
*1”

MARYLAND.
4 I:IIE
L WEﬁhfngmn

< VIRGINIA

. NORLH
'CAROLINA

" charstie

S0U IE




MEBRASKA

ILLINOIS |

Denvers Unlt'E'Eﬂ States tdi

COLORADOD

| E‘IL Is
U kansas uj

MISSOURI

"ﬂﬁllt':iifquerque
JUY .

. il e CAROLINA
i [ ARKANSAS A P 7 Charlotte
NEW MEXico [TJ ' L Atlanta . souTH .
b AISSISSIPFI - j ARDLINA

ABAMA
GEORGIA

s e " Jacksonville
LOUSSIANA | 1 r

CHIHUAHUA j‘

)

R o | L Orlando
A N i . anc

:
ol ﬂﬂAHE.IILA__c_ - *Tampa
Vbt P 223 TX Observations TP
e o ,nrw HLIE'U’D LI: '

- 6 o] Miami

et | VA M t ' Gulf of
SINALOA pp ANGO= Eﬁ'} o Mexico




CHOCTAW

CHICKASAW  NATION
NATION

sl R v -
W
by Fl. -
Tifans D o ¥ . A PR
- i
= = x

] Pach Y. / turbidus |

i ;
MNew Orleans

Pachybrachis turbidus

Qt 1
U 1

Qv 1
M 1

Texas RedIOak
Quercus buckleyi




' | WIﬁﬁIpv g

a
NORTH
DAKOTA

MONTANA .
| MINNESOTA |

-k

_ Minneapolis
il : SOUTH | L WISCONSIN
hl £\ : DAKOTA !
e WEgel =24 ; o o | MIcHIGAN | Toronto
IDAHO T, - ] , s

To A WA e A ey
iy = |  NEBRASKA : - - :

Denvers Umted States
cuwnnau e KANSAS
:,:.:I:"':I oo

[P OKLAHOMA

i {:Iudau .:uﬁrez ,;“‘ % ) _
ALIFORNIA n \ ety ) 1C
.*-f WSONORA - | Sl g.'i i ey -
i ‘_, " : . § o A B [y —
Loy SR : cHlHuaHua it

342 TX Observatlons

S A COAHUILA -

.‘I - q:-\-



v

l'l:,| CGI.-DRA.D'I} ﬁ

nited States

"* lt I{AS SAS

| Qumm.l ur.‘n:
c 0. G'T!I"
ﬂﬂumcﬁ ey g FE]

q GUERRER{I

... ..................... D_: |

ﬂAIhGA
I

: ILLINOIS ;INDIA.HAE OHIO

: : x : HJ

Indianapolis pe HAE\'LAHU

at. I.OI.IIE Ij -l :.-#'HEET "n DE

MISSOURI S LA ; "_"'wnmmg.-' i Washington
KENTUCKY - VIRGINIA

- Nashille ="y

TENNESSEE fi 0 . NORTH
CARTLINAD

'ng Qtlanta Egﬁ‘gﬁt .

| IEEIE%PIEEE _CAROLINA
| )

O

L e 9215

:DARI([RNSAS

ezunum 0 o

O
CP Jacksonville
o O :

g

D@i_ﬂo
e

Gulf of
Mexico

g Iﬁml £
Baham

Hﬂ'o;ﬂ'lﬂ

Méida ., Sonn
YUCATAN
CAMPECHE QUINTANA

\EI EBI.& E E&AL’: RLII [‘!“9 cu

Belize
o ’Guatumla Ve
Guaiemala® H'-"""-"""“

Elréhluﬂggpi"

Nicaragua

CHIAPAS

Manag_ue_i A O Barranquilla



';r-“ J Dur?ngu P g " ;
o 1 -
: : ’

] '.‘:."él‘n“g’s‘éé*ﬂ%?é'u - 5
0 ] d e o R g A i
" TRUSTSLAND g : CHEROKE

Tulsa " yATION
OKLAHOMA t
Oklahn:na City

Amarillo

CHOCTAW

AR R CHICKASAW  NATION
[ el NATION

ALKIZONA

; FORT APA.CHE :
. -A.narH-n . RESTRVATION :
Long Beach

v N A SRR e, Gila National:! ‘;“’
o k= S T . /B : " Forest -f
n. [ [ : . &

Tijuana

Los hngeies

P=tas
Mﬁne Fort Wort{mul“'

TEXAs

ﬁ_i-ﬁi;i'
il 0 ' Houston
ﬂ San “—|n|o Gé‘“i Lt

bs Mochis
o Matamoros

. eGigsave .

smAL'qA

Culfacdn *, i'vl-“"'“» :
| 'Mexlcow

i i
Mazatldn : ¥

TAMAULIPAS

i, Giudad
-_;'_' | Victoria

¥ Zacate::'qs 13

Prosopis spp. | Algarobius

A S S AN LUIS - Tampico
NAYARIT - TH iy '




WASHINGTON

eamonton

MINNESOTA

Minneapolis

Dqﬁ]

coAHulLa r_hj

rka
_ ;-'r-%;yu,lsvu (e
-lh‘_ : .I-"':

372 TX Obervaions

ONTARIO

_ " Ottaws
i - BT
WISCONSIN
micHiGaN | Toronto

; _ NEW YOR

"""""" Chicago _
/ : ; i pennsyLvAnia N
ILLINOIS. | INDIANA:K  OHIO Philadelphia

Gulf of



Scotland

Windthorst

-

Tt
X 'u_d#———Decauu'l!'—“‘h'_

Bridge

Glen'Rose

T
. Muenster—g

Gainesville

Valley View

Gleburne

Whitésboro :

Waxa"l'uaézhie

Stenosphenus dolosus

hosts on Prosopis, Acacia
R




Climate Graphs
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Beetle Familes

Number of Texas Beetle Spp. per Family
INaturalist vs. E.G. Riley
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Mike Quinn, Ed Riley

Goémez Farias, Tamaulipas, Mexico - 1993






Terlingua Ranch, 2015
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Frequency

Frequency by Body Length
66% of insects (n=2,257) less than 6.1 mm

True Bugs Saproxylic Beetles
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Summary

Observational Data are Increasing Exponentially,
but Species Numbers are Growing More Slowly

Texas is an Active Center of iNaturalist Data
Cities are ‘Working Centers’ of Biodiversity Data
Travis Co. is the Urban Diversity Hotspot of Texas

I-35 Corridor/Blackland Prairie Ecoregion/Domain
Ecotone Diversity Is Underappreciated

iNaturalist still <50% of Texas Arthropod species



Contact
INat @entomike
www. TexasEnto.net

EntoMike@gmail.com
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Endemic Plants per Texas County

Color Key (number of endemic taxa in county) :
119 | 20-38 [ 39-57 [ 58-75 [} 76-93
Source?



iNaturaIist All-taxa College Project
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101,437 6,735 5,323 944 ¥ Stats
Overview OBSERVATIONS SPECIES IDENTIFIERS OBSERVERS
101.4k Obs. 6.7k Spp. 5.3k ID'ers 944 Obsrvs Jan. '22

Leaderboa I’d Sort By: Observations |Species | Observers CurtiS ECkeI’man

Asso. Professor @ ACC

16,905

e 11.9K Obs., Sp 19
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e ————————————— 7.8k Obs_, Sp 18

ACC 2018 Spring - ACC BIOL 1407 Class Biodiversity Project [Eckerman]

e Bl ————————————— 5.9k ObS_, Fall '21

ACC 2021 Fall - ACC BIOL 1407 Class Biodiversity Project [Eckerman]
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