Gopher apple patch, Ocala Natlonal Forest Florida
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. Introduction

In a nutshell

I’m investigating the speciation process by
examining the two primary mechanisms driving the
evolutionary history of a group of scrub-lovin’
grasshoppers:

Allopatry and Sexual Selection
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Scrub

Scrub, Ocala National Forest, Florida
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Location of scrub habitats in FL (adapted from Myers, 1990)




. Introduction

Florida is the exposed portion of the Florida Platform
and is estimated to be 530 MYO
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For 95% of its geologic history, majority of FL was beneath the sea

Atlantic Ocean

Gulf of Mexico

Current Florida shoreline

Islandsduring
interglacial periods

Lehnert et al., 2012
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The ridge systems of Florida: ancient islands
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Endemics

Toothcercus spurthroat grasshopper | e i St. Johnsispurthroat grasshopper
Melanoplus forcipatus Melanoplus adelogyrus

prior to 2011: only 46 endemic arthropod species known from FL scrub

Lake Wales Ridge Scrub Endemics

Arachnida  Blattaria  Coleoptera Diplopoda Diptera  Heteroptera Hymenoptera Lepidoptera Orthoptera

ArthrOpOdS Synthesized from Deyrup & Carrel, 2011

91 endemic arthropod species in Lake Wales Ridge scrub alone
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The Puer Group (sensu lato) (PG (s.l.)): composed of 24 species
(6 sensu stricto (s.s.) groups) of flightless, scrub-lovin’
Melanoplus spp. of the southeastern U.S.

Overall|Within| Group |  Species  |Map Code|Distribution| Range |
| 1 | 1 | Forcipatus | apalachicolle | AP | FL | narrow |

FL narrow i‘,,ﬁ I
| 4 | 4 | Forcipatus |  indicifer | IN | FL narrow b Ve
| 5 | 5 | Forcipatus |  nanciae | FL narrow Ao,
FOFCI atus af;:l? :]ues Et narrow M. rotundipennis “{'(ﬁ‘
| 8 | 2 | Puer |  bonita FL
FL
FL e united by similar
FL widesprea morphology

FL

13 | 1 [Rotundiponnis| pyamasus | PY | FL | narrow [EKEKCHIVEVES
14 | 2 |Rotundipennis| rotundipennis | RO | FL GA |widesproad JRENNENNSIISRNIEN
15 |5 |Rotundipennis withlacoocheensis| W1 | FL | narrow | .

16 | 1 | Scapularis | mius | m_ | NC | narow [EEEERNIESGIEET
17 | 2 | Scapularis | scapularis | SC | FL GA widespread JREEERSNAIUNNIITIOAY
18 | 3 | Scapularis | steqocercus | ST | GA | narrow | .

19 | 4 | Scapularis | tumidicercus | TU | GA | narrow |[EEERSSUIIUEUIRL
20 | 1 | swumosus | fou | Fox | GA | narow [REEEEPISCUSRNIIEY
21 | 2 | Stumosus | strumosus | STR | FL SC |widespread cloction. &
22 | 1 | Toauestae |  chissi | ch | FL | narow [EEEESEAAE

23 | 2 | Toquestas | sebringi | 8B | FL | narrow [EEEEESEGIRIE

26 |3 Tequestae | tequestac | TE | FL | narow NSRS
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. Collection Data Usage
1. General Mapping

Consensus Distribution Map

Based on

5,100 specimens

-4,011 Historical specimens
from 10 U.S. collections

-1,089 specimens | collected
during the past 3 years

The Puer Group (s.l.)

M
NORTH
CAROLINA
oy
SOUTH
CAROLINA
GEORGIA
STR
d
FOX ng .’
v ‘
e Forcipatus Group (s.s.)
° e Puer Group (s.s.)
v STR s RO e Rotundipennis Group (s.s.)
%" ®p RO e Scapularis Group (s.s.)
A 'U S FLORIDA &' e Strumosus Group (s.s.)
] oR o e Tequestae Group (s.s.)
o NAm
RO ¢ ® AD
TR
wi oKl INg
10 RO |
SEM SE.B [ ] =| [ ]
® FO "IN
CH
SEM
20 PE

*B80 °

PEA




Il. Collection
Data Usage
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The Puer Group (s.l.)
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. Collection Data Usage
2. Combining geography with evolutionary history (phylogeography)

M. differentialis Forcipatus Group (s.s.)
Puer Group (s.s.)
M. mexicanus Rotundipennis Group (s.s.)
M. davisi Scapularis Group (s.s.)
100 Strumosus Group (s.s.)
M. quercicola Tequestae Group (s.s.)

100
100 L M. ordwayae

98
M. pygmaeus !H ! ’ ’\EJ F
79
70 M. apalachicolae w
100 M. strumosus M
M. rotundipennis F

M. withlacoocheensis \m

100 [ M. forcipatus \W

L— M. tequestae w
= [l adelogyrus M
100 M

100 M. stegocercus

r M. indicifer

0.02

('1°s) dnoug 1ang

M. scapularis i '

Preliminary phylogeny reconstructed from 4 genes, 13 ingroup species, and 4 outgroups using
MUSCLE, MrModeltest, and MrBayes
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Vicariance?

Lower Wekiva River
Preserve State Park,
Lake Co., FL
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ll. Collection Data Usage | sexyal selection via cryptic female choice?

M. forcipatus

I em 1 mm

M. rotundipennis
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Ecology?

M. forcipatus

3
Overgrown Scrub H

M. rotundipennis

v '

abitat |
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4. Phenology Information
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The Puer Group (s.l.)
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The Puer Group (s.l.)
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3 main
phenological
shifts:

1. Smallest
seasonal
window — April
to October
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The Puer Group (s.l.)
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3 main
phenological
shifts:

1. Smallest
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window — April
to October

2. “Medium”
window —
varies by
geography, but
usually
February to
November



. Collection Data Usage

The Puer Group (s.l.) —1
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2. “Medium”
window —
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geography, but
usually
February to
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3. All year round!
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I11. Trials and Tribulations

Issues I've encountered on my quest to use data

1. Data is rarely available digitally
*when | create it, it returns with the borrowed specimens



I11. Trials and Tribulations

Issues I've encountered on my quest to use data

1. Data is rarely available digitally
*when | create it, it returns with the borrowed specimens

2. Specimens often lack a unique I.D.



F™ |= rotundipennis [Compatibility Mode] - Microsoft Excel - a
File Home Insert Page Layout Formulas Data Review View & \_) (=R
== X Cut . I — = . EH | | Pmm Tk B E Autesum v Ay &8

22 Copy - Verdana 10 A A = = = Wrap Text Text -l;lgl —43)4’ _ﬁ_ﬂ == J‘A j e 7 ji}
Paste . B JF U~ - mad Merge & Center = | $ = 9 » %3 3% | Conditional Format Cell Insert Delete Format Sort & Find &
- # Format Painter - = 2 ° oo =0 Formatting = as Table ~ Styles = - - - A Clear ~ Filter = Select~
Clipboard Font Alignment lumber Styles Cells Editing
G2 - Jx | UsSA v
G H I ] K L M N A
1 COUNTRY STATE LOCALITY TWP RGE SEC First Date COLLECTOR
2 [usa IFlorida Welaka 11/21/1940 1.J. Friauf 1
3 USA Florida Welaka 11/21/1940 1.1, Friauf 1
4 |UsA Florida Welaka 11/21/1940 1.1. Friauf L
L USA Florida Welaka 08/04/1940 1.J. Friauf \
& USA Florida Welaka 04/02/1940 1.J. Friauf 1
7 uUsA Florida Welaka 10/20/1939 1.1. Friauf L
8 |usa Florida Welaka 06/06/1940 1.1. Friauf L
9 USA Florida Welaka 06/06/1940 1.J. Friauf L
10 USA Florida Welaka 06/06/1940 1.J. Friauf 1
11 USA Florida Welaka 06/06/1940 1.1. Friauf L
12 UsSA Florida Welaka 02/12/1940 1.1. Friauf L
12 USA Florida Welaka 02/12/1940 1.J. Friauf L
14 USA Florida Welaka 11/20/1939 1.1, Friauf 1
Qdited]

(X[ ™ - [= Melanoplus_locality_database_MASTER - Microsoft Excel - o
File Home Insert Page Layout Formulas Data Review View & \) = &
= ¥ Cut . Jar r == . = . B ) = Z AutoSum ~ Aggr &0
J 2 Copy - Verdana 10 A A == ¥ = Wrap Text Text _‘;Tég _yﬁ _4;;4 == j il - Z }}

Paste i . B 7 U~ My A~ = Fad Merge & Center = | $ -~ % 9 %3 ;% Conditional Format Cell Insert Delete Format Sort & Find &
- # Format Painter - - =2 2 ° o0 >0 Formatting = as Table = Styles = - - - ./ Clear - Filter = Select -
Clipboard Font Alignment lumber Styles Cells Editing

A2 - Jf | Date Range!

P Q R = T U \ W X Y
1 COUNTRY STATE ( COUNTY ) LOCALITY 1 ( LocaLtTy 2 ) TWP RGE SEC ( COORDINATES (WGS84) ) First Date
Z v v \—/
3
4
5 U.5.A. Florida Putnam Co. welaka X X X % X 11/21/1940
6 |U.S5.A. Florida Putnam Co. Welaka % % % ® % 11/21/1940
7 U.5.A. Florida Putnam Co. welaka X X X % X 11/21/1940
8 |U.5.A. Florida Putnam Co. Welaka e ® ® X X 08/04/1940
9 U.5.A. Florida Putnam Co. Welaka X X % X X 04/02/1940
10 |U.S.A. Florida Putnam Co. Welaka X X X % X 10/20/1939
11 U.S.A. Florida Putnam Co. Welaka X X X X X 06/06/1940
12 |U.S.A. Florida Putnam Co. Welaka X X X % X 06/06/1940
13 U.S.A. Florida Putnam Co. Welaka X X X X X 06/06/1940
14 |U.5.A. Florida Putnam Co. Welaka X X X % X 06/06/1940




I11. Trials and Tribulations

4. Georeferencing is an arduous task

G EO L OC at e. http://www.museum.tulane.edu/geolocate/

The Puer Group (s.l.)

3
NORTH k “”?‘1
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Forcipatus Group (s.s.)
Puer Group (s.s.)

Scapularis Group (s.s.)

Tequestae Group (s.s.)




I1l. Trials and
Tribulations

NORTH
CAROLINA

] SOUTH
-Georeferencing CAROLINA

can assist in GEORGIA
species
identifications

Forcipatus Group (s.s.)
Puer Group (s.s.)

-Knowing your | v % |+ scapularis Group (s.5)
study system is | T, R Tequestae Group (s.)
Incredibly

Important as

well




I1l. Trials and

Tribulations

To build this map

-For each species,
whittled down locality
list to unique entries
(648 total)

-manually
georeferenced all
unique entries

-used a website to
generate a KML file
from an Excel file
and used Google
Earth to open the
resulting map

Legend

adelogyrus
apalachicolae
bonita
childsi
forcipatus
foxi
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mirus
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ordwayae
peninsularis
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pygmaeus

®  motundipennis
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sebringi
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O stegocercus
O strumosus
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B tumidicercus
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I11. Trials and Tribulations

5. Map creation could be streamlined

An application to create maps quickly with key features is
desired by many, but remains elusive.



I11. Trials and Tribulations

5. Map creation could be streamlined

Best so far? Google Earth in conjunction with:

Earth P()ir-lt Tools for Google Earth

Excel To KML - Display Excel files on Google Earth.

Home A user account is recommended for the features on this
Sign In /
Buy Subscription

Import a spreadsheet of lat/long coordinates to Google Earth. Pop-up balloons, icons, and
paths are easily created from the spreadsheet data.

Excel To Google Earth

Latitude and Longitude are all that is

needed to create a basic display on

Polygon Area Google Earth. Add a Name, Description,

Convert Coordinates and an Icon for a professional

presentation.

Coordinate Grids

Batch Convert

Advanced featur

. Time
Township & Range

BLM Grid To get started, read the Qui
earch By Description | instructions or download the sample

data ExcelToKmlDemo.zip. 3|43 3¢ MNice garden
4 | 4 Graat visit

Description
Art musaum

earch By Lat Long
Alternate Grid NEW: AppendDataColumnsToDescription Sample points plotted onto Goegle Earth.
Louisiana Twp & Rng accepts a list of column names.
Louisiana QOrginal PLSS
California Twp & Rng Select an Excel file (xls, xlsx, xIsm, xIsb, txt, or csv)
Califarnia Grid Browse_ | Mo file selected.
Search By Description
earch By Lat Long View on Google Earth
Texas Land Survey
tract Grid
By Description

earch By Lat Long

http://www.earthpoint.us/ExcelToKml.aspx#GoogleEarthlcons
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5. Map creation could be streamlined

Best so far? Google Earth in conjunction with:

Earth P()ir-lt Tools for Google Earth

Home
Sign In /
Buy Subscription

Excel To Google Earth
Coordinate Grids
Polygon Area

Convert Coordinates

Batch Convert

Township & Range
BLM Grid
earch By Description
earch By Lat Long
Alternate Grid
Louisiana Twp & Rng
Louisiana QOrainal PLS
California Twp & Rng

California Grid

Texas Land Survey
Abstract Grid

http://www.earthpoint.us/ExcelToKml.aspx#GoogleEarthicons

Sign In / Buy Subscription
Excel To KML - Display Excel files on Google Earth.

A user account is recommended for the features on this web page.

Import a spreadsheet of lat/long coordinates to Google Earth. Pop-up balloons, icons, and
paths are easily created from the spreadsheet data.

Latitude and Longitude are all that is
needed to create a basic display on
Google Earth. Add a Name, Description,
and an Icon for a professional
presentation.

Ay

'”“"Googé'

A
To get started, read the Quic
instructions or download the sample
data ExcelToKmlDemo.zip.

Icon
Art museum 12
s Mice garden 111
Graat visit 186
MEW: AppendDataColumnsToDescription cgle Earth.
accepts a list of column names.
Select an Excel file (xls, xlsx, xIsm, xIsb, txt, or csv)

Browse_ | Mo file selected.

View on Google Earth

sign in or purchase a

Pros

Easy to use

Able to choose
from large array of
colors and symbols
GE has good
export capabilities
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5. Map creation could be streamlined

Best so far? Google Earth in conjunction with:

Earth P()ir-lt Tools for Google Earth

Excel To KML - Display Excel files on Google Earth.

Home
Sign In /
Buy Subscription

Excel To Google Earth
Coordinate Grids
Polygon Area

Convert Coordinates

Batch Convert

Township & Range

ription
earch By Lat Long
Alternate Grid
Louisiana Twp & Rng
Louisiana QOrginal PLSS
California Twp & Rng

California Grid

A user account is recommended for the features on this web page.

Import a spreadsheet of lat/long coordinates to Google Earth. Pop-up balloons, icons, and

paths are easily created from the spreadsheet data.

Latitude and Longitude are all that is
needed to create a basic display on
Google Earth. Add a Name, Description,
and an Icon for a professional
presentation.

Advanced featu
Time Sliders, an

data ExcelToKmlDemo.zip.

MEW: AppendDataColumnsToDescription Sam

accepts a list of column names.

Select an Excel file (xls, xlsx, xIsm, xIsb, txt, or csv)

Browse_ | Mo file selected.

View on Google Earth

nt. For unre
Earth insta

.

*“"Google"

-

Name Description |Icon
Art museum 12

s Mice garden 111
Great visit 186

ple points plotted onto Google Earth.

@v Enhanced feature. What is this?

Pros

Easy to use

Able to choose
from large array of
colors and symbols
GE has good
export capabilities

cons

Multiple steps

EP limited to 200
lines (there’s a
workaround)

GE has limited
background layers
(can be modified to
a degree)
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5. Map creation could be streamlined

Another strong candidate:
My Google Maps

Canada

Welcome to
My Maps

Open a map

Take a tou

Guiana

https://www.google.com/maps/d/u/0/
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5. Map creation could be streamlined

Puer Group

Cleveland
All Species Map o
2

 lequestae

< puer

Bahamas

Havana
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5. Map creation could be streamlined

Pros

Puer Group

el " R - Fairly easy to use

e oo™ B - On-line only and saves directly to
linked Google Drive

e Can choose from many background
layers

« Decent export capabilities

« Can import data from Excel or input
directly

Havana

Merida
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5. Map creation could be streamlined

Pros

Puer Group

All Species Map2-GMaps 1 of

« Fairly easy to use

* On-line only and saves directly to
linked Google Drive

e Can choose from many background
layers

« Decent export capabilities

e Can import data from Excel or input
directly

Cons

 Wouldn’t correctly read all of my
data (workaround)

e Only 5 symbols can be colored

e Scaling issues

e Can't erase individual points

Merida




I11. Trials and Tribulations

5. Map creation could be streamlined

Another good candidate:
HamsterMap

HamsterMap.com All-in-one Mapping: Turn your addresses to coordinates and map!

Just another mapping website? Well, this one is actually pretty useful. Here you can:

Translate the addresses int rdinates
Turn your useless format into the one you can use
Get your locations on the map.. ASAP
Unleash the nerd in yourself and go wild with markers
Mo Bull, just Maps
strations/costs - just copy and paste your data and get what you need

[ share BE CONVERT Coordinates

Simply copy & paste your coordinates from Ex parated by comma to convert them!

Decimal {Google Maps) DMS {Degrees Minutes Seconds) UTM (Universal Traverse Mercator)

34408,60136 u

Qutput: mma Delimited () Tab Delimited Convertl

http://hamstermap.com/
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5. Map creation could be streamlined
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Pros

Easy to use overall
On-line only

VERY fast

THE best for checking
georeferenced lists of
coordinates

4 abilities

cons

“Custom MAP” lacks
some things, like a
good range of colors
Interface not the
easiest, but does use
Excel

Unknown creator




What have | learned?

O Collection data is invaluable!
U We have along ways to go with insect collection data...

U Know a better mapping system that can make maps better fit for publication?
PLEASE let me know!
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Il. Collection Data Usage o _
ldentifying new species
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Puer Group (s.s.)
Locations

Based on 144 specimens from
B84 unigue locations representing
749 specimens (374 males, 259
females, & 119 nymphs)

84/144 species breakdown:
B = bonita = 7/13

K = kissimmee = 7/13
NS1=n.sp. 1=11/13
NS2=n.sp.2=11
NS3=nsp.3=34

NS4 = n, sp. 4 =411

Pe = peninsularis = 10/14
Pu = puer = 32/60

5 = seminole = 915

Loogle earth
L

ats S0, NOAA, LS Megy, hGA. (GEB00




Taxon sampling: 4 Melanopus outgroups, 13 out of 24 PG
species (DNA extracts from Lamb and Justice, 2005)

Character sampling: COIl, SCNP-85, SCNP-102, and SCNP-140
(from Carsten and Knowles, 2006)

Aligned in MUSCLE using default parameters: 3,556 aligned bp
Model selection in MrModeltest

Partitioned mixed-model Bayesian analysis in MrBayes: 5 million
generations, 4 runs, 4 chains, sampling every 1,000 generations
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