Challenges and successes associated with
a giant a mp| . the Hellbender
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Hellbender

» North America’s largest
salamander

» Weigh up to 5 Ibs

» Up to 24" in length










Reproduction

» External Fertilization
» Fall breeder

» Females produce

~150-300 ova




Reproduction

1% " “"3

J‘.
v ‘( & - f -
- !
: ® -
-




Hellbender Life Cycle

30-60 DAYS
W] 25 YEARS 2 YEARS

5 YEARS






Indicator Species

* Present in high quality streams

* Long-lived (30+ years)




Indicator Species: population turnover
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® CAPTURED
O KNOWN ALIVE
O ESTIMATE

Number of Breeding Adults

1977 1979 1981

Year 231 191 191 250 11 340 &

58 59 60 64 65 67 70
YEAR




Conservation Concerns

* Population declines
* ESA listing(s)

. . ) 3
* Midwest at risk NS " 4 : Dhedlhypq)ulalons sl exist.

Note: Populations stll existin he
original range, but most streams
have become degraded.

A\

Origna ranga map from Petranka, 1998 (Salamanders of he United States and Canada), yelow shaded
areas added by J Humphries, based on surveys by numerous researchers




Indiana Population Declines




Projects

Phase | (Bio-assessment)

* Population Estimation

* Spatial ecology

* Animal health &water quality
* VTG sex determination

* Population genetics

* PIT-tag retention

* Food habitats

* Population modeling

Phase Il (Recovery efforts)

Translocation survivorship
Spatial ecology of translocates
Detection probabilities
Genetic parentage
Non-invasive e-DNA

Public perceptions

Education & outreach
Immunogenetics

Ecological niche modeling




Overarching Conservation Issues




Study Area

Study Area

T o0 14000 2000 Metery

——

* Blue River Watershed




Population Size
e 35 sites were surveyed 5 times

* 2008-09




Results: Population
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* 88 hellbenders captured

e Sex Ratio
* 56M:22F (N=78)




Range-wide Densities

Author Density (#/100m®) Location

Burgmeier et al. - 0.06 |
Foster et al. 0-1.07 New York

Hillis and Bellis 0.99 Pennsylvania

Humphries and Pauley West Virginia
Peterson et al. Missouri
Nickerson and Mays Missouri
*Kern Indiana

* Are these estimates accurate?

Modified from Burgmeier et al. 2011. J. Herp.




Detection Probabilities

Number of Hellbender Detections - Three Radio-telemetry
Sampling Techniques

PIT tag scanning
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Radio-Telemetry PIT Tag Seanning Rock-Lifting/Snorkeling
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Detection Probabilities

Number of Hellbender Detections - Three
Sampling Techniques

Radio-Telemetry PIT Tag Seanning Rock-Lifting/Snorkeling

Radio-telemetry:
100% detection

PIT tag scanning:
33.3% detection

Rock-lifting:
38.9% detection

Kraus et al. 201 2. Submitted




Environmental Sampling

CSIRO PUBLISHING

Wildlife Research
http://dx.dol.org/10.1071/WR 12114

An eDNA approach to detect eastern hellbenders

(Cryptobranchus a. alleganiensis) using samples of water

Zachary H. Olson™*%, Jeffrey T. Briggler® and Rod N. Williams™

ADepartment of Forestry & Natural Resources, Purdue University, West Lafayette, IN 47907, USA.
BMissouri Department of Conservation, PO Box 180, Jefferson City, MO 65102, USA.
“Corresponding author. Email: olson.z.h@gmail.com




DefineeDNA—Examptestudies——eDNA-for-heltbenders-

4 easy steps

1. Collect Water

per site)

2. Filter Water
* (4 bottles per filter)

* Vacuum system




4 easy steps cont.




n Ld L3
Define eDNA—Exomptestudies——eDNA-for-heltbenders

QA/QC
* Validate specificity

* Determine specificity in silico using Primer Blast
* Panel of sympatric species

. L [
Demonstrate vty Specificity: No amplification

* Serial dilutions Sensitivity: Amplification down
* Negative Controls L2 2 L L

* Equipment Blank
* Autoclaved bottles of ddH,O filtered 1
* Cooler Blank

* Autoclaved bottles of ddH,O carried through field sites
* Filtered 2"

* Reaction negatives 1 23 & £ & 7 E 919 ()wlL
* Negative site ™ 20 bp
e, . “qme
* Positive Controls T T L R
* Reaction positives » 50 bp
* Tank test

Tank Test: 4, 2-L bottles from a 30
gallon tank, 1 filter
10 out of 10 positive replicate PCR’s

* Sequencing positives




R esu I s Densities

Medium
Parameter Site
Indiana Missouri 1 Missour: 2 Negative control
Hellbender density (individuals per 100 m®) 0.16 0.38 0.88 0
Discharge [m"L s 0.74 54.37 13.20 —
Filter
1 1/10 /10 2/10 0/10
2 0/10 1/10 1/10 0/10
3 /10 0/10 1/10 0/10
4 /10 0/10 /10 0/10
5 0/10 1/10 1/10 0/10
6 0/10 0/10 1/10 0/10
7 1/10 0/10 1/10 0/10
8 0/10 0/10 /10 0/10
9 0/10 0/10 /10 0/10
10 - 6/10 3/10 0/10
Total positive reactions 2 8 10 0
Average positives per filier (s.e.) 0.22 {0.15) 080 (0.59) 100,309 —

No. of positive filters 2 3 7 0




Implications

* Large-scale sampling
* Quick
* Efficient
* Relatively inexpensive

* Non-invasive

* Sets stage for other studies relying on presence /absence data




Overarching Conservation Issues

. . &

* Population Declines f
* Obtaining estimates “.“_7
° Detection '«7

* Genetics

* Delineating populations
* Recovery Strategies

* |nteractions with Humans

Partnerships




lation Genetics

am networks




Sample Collection

* 10 states

* 70 rivers

* 1200 samples

Blood draws for health screens
and DNA samples

Burgmeier et al. 2010. Herp Rev.




Genetics

Two Large Clusters

* Ohio River Drainage

* Indiana, Ohio, West Virginia, Pennsylvania

* Tennessee River Drainage
;

* Georgia, Tennessee, North Caroling, |

Virginia

Unger et al. 2013. PLoS ONE




Overarching Conservation Issues

. . &

* Population Declines f
* Obtaining estimates “.“_7
° Detection '«-7

* Genetics mf
* Delineating populations i-?

* Recovery Strategies

* |nteractions with Humans

Partnerships




Recovery Strategies




Population projection
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Population Projection: Management
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/15 % Sunvival

20 % Survival
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J 30 % Survival




Efficacy of Population Manipulations

Intra-river translocation Captive releases

* 10 native adults * 10 native adults

* 10 translocated adults * 10 captive juveniles




Translocations

* Artificial nest rocks

* Soft releases




Detection, Home Range, Movement, and
Habitat Use

* Holohil 13g transmitters
* Tracked 21 individuals at 8 sites 1-3 /week

* ~57 locations/animal

Legend

@® Locations 240

@® Locations 280

[ ] mcP240
| |mcp2g0

River




Translocation:
Spatial Ecology

* Home Range Size
nearly cut in half

© 2212 vs. 1348 m?

* Extensive HR overlap
among individuals

* Soft Release working
* 18/20 adults
* 10/10 juveniles

Al ETs
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Kraus & Williams unpubl. data




Translocation: Reproduction

¢ Two new clutches within field sites each year

*  Natural vs. Artificial Nest Rock

* 3 clutches under natural; 1 under artificial




Head Starting




Headstarting




Overarching Conservation Issues

. . &

* Population Declines 7
* Obtaining estimates ‘f_f
* Detection #-f

* Genetics ;f
* Delineating populations l».f

* Recovery Strategies “'_7

* |nteractions with Humans

Partnerships




Humans and Hellbenders

Your Views on Blue River Resources
Researchers at Purdue Universaty
: Ey - ¥ are studying public perceptions of
* 1378 Surveys Distributed B, oo W I R s e e sveesed o
T Ca) : | ety ey by

* Mail Survey

Thas sarvey should take approxumately

* 281 Sent to Riparian
20 munutes 10 ¢ lete and you may
Landowners : ‘ i i it e you o et

want 10 answer. There are two ways m
whiuch you can complete our survey

P 54 ‘I C I 1. d 4 'I 0/ The casiest and quackest way 1s to enter the following website address mto your web browser
o m p e e 0 http://tinyurl.com/BlueRiver2 and provide your responses securely onhne If you choose 1o

complete the survey online, you will need o enter thas code.  Thus lets us know that
you bave completed the survey. Alternatively, you can fill out ths paper version and return st

® In- Pe rson SU rvey 1 the enclosed retum envelope. Your responses are confidential and wall never be hinked to

your name

Please ¢ lete the survey by September 30, 2011 Completed

9 2 4 2 S U r Veys CO n d UCTe d arveys ‘::?nu submutted online or postmarked by lhn\‘:nu' will be )Q“ could win
entered 1nto a drawang to win one of several $30 cash pazes. The

A odds of winng one of these cash prizes are better than | 1 100 a 830
b A S CASH prize!
Ccess ITeS Regasdless of the method you use to return the survey, no one I

will have access to your individual responses, nor wall your name be used i any repost or
publication. Your voluntary participation m thus survey will help us understand the needs and
wterests of the resadents i the Blue River area Thas 1s your chance to be heard. If you have
any questions about the survey, please contact Linda Prokopy at (765) 494-0825. Thank you
advance for your help

(ot b,

Purdue Unsversary




Have you heard of the Hellbender?

90.00% -

80.00% -

70.00% A

60.00% -

45.10% Blue River (IN) [n=526]
North Fork (MO) [n=327]

50.00% A

Response
Percentages 4000 -

30.00% -

20.00% -

\\\}

10.00% A

0X0]0)7) T

Yes




O & E Approach




3D Model

Develop the Portal
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ELLBENDE R s

HOW CAN | HELP '.

§ . ?.'

)

!
Home l About Hellbenders Anglers ‘ Homeowners Farmers Teachers ‘ Kids Project Partners

Paurdoe Agncuiture Extension > Melp the Hellbender

ights and Events

‘Help The Hellbender Podcast series is herd , Welcome to Help the Hellbender - Use for formatted text, tables and |n';a
New Hellbender A 2

Publications Everyone can do something to Help the Hellbender. On this y

wet ou will find inf bout the hellbend B o seerl

website, you will find information about the hellbender, as we AT E (e nder?
A1

Click on the Publications tab to as household and farm management practices that can

view full PDF.

Report asighting!
help keep our rivers and streams clean. People who fish and

kayak can also learn what they should do if they see a

™ Hopkms. W.A., et al. 2014. hellbender in the wild. "q
> ePadcnsts

Morphological and molecular

characterization of a new The Help the Hellbender Project is a joint project involving

species of leech

: ALY
partners from across the country. More information about our T ‘? ) ﬁe e
v == q-:

partners can be found by clicking on the highlighted states ]

am tn<10200 douhley ] , }r"cauf[&.




3D Model

Design the content — General Audience

PURDUF - PURDUE EXIE SION

/"'E HELLB ENDER

mumumm ( f:\ . HELLBENDERS are
| e e gt N & unsl-aalycnju.
iyoufinda HELLBENDER, - sty i
takeaphotoand contact | 1 Ll
!helndIanaDepanment : ,.' \ hdoudnlumd.

of Natural Resources

% 812-334-1137. , ' - m

—_————




3D Model

Design the content — General Audience

"PURDUE

‘,Gmnl salamander
YA A
A £
w1
4 \-n..d.lll;-.
N W e

Foonitl ol Wabeyy ¢
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3D Model

Design the content — General Audience

Youlllil2 purdue hellbenders

Help the Hellbender

Purdue Agriculture

Subscribed £




3D Model

Design the content — General

| §]| Help the Hellbender Q Rod Home

You are posfing. commenting, and liking as Help the Hellbender — Change to Rod Nelson Williams

HELP.the

Cover Photo

HELLBENDER

# Change Cover v

e Liked v Bl v Following =W Message

Timeline

Status Photo/Video [ Offer, Event +




3D Model

Design the content — Anglers

(¢ Be kind Ao —
' cut the line! ¢

Hellbenders need your help! If you catch a hellbender
while fishing, cut the line instead of removing the

he )ok. For more information or to report a hellbender
ting, visit: www.helpthehellbender.org.

Sponsored by Purdue University

+ Hellbenders can be 2 feet long-- that's the length of this sticker!
-Itisillegal to keep or kill a hellbender. Pease release it if caught.

+ Cutting the line is better for the animal than pulling out the hook.

- Report your sighting or capture at: www.HelpTheHellbender.org

| | | | l | | | | | | | |
10011 12 13 14 15 16 17 18 19 20 21 22 23




3D Model

Design the content — Anglers

Rare Salamanders

Be on the lockout for these salamanders! If caught, please cut the line, release unharmed, and contact (812) 334-1137.

Hellbenders

* A giant aquatic salamander that can reach 2 ' feet in length
Found in the tributaries of the Wabash and Ohio Rivers in Southern Indiana
Prefer cool, rocky, swiftly flowing streams
Their presence indicates good water quality
Feed mainly on crayfish, not fish
They are NOT venomous
Their slime is not poisonous
They have no negative effects on fish populations
Endangered in Indiana

Mudpuppies

* A large aquatic salamander that can reach 16 inches in length
Found throughout Indiana
Live in lakes, ponds, rivers, and streams
Their presence indicates good water quality
Feed on crayfish, larval insects, and small fish
They are NOT venomous
Their slime is not poisonous
They have no negative effects on fish populations
Phota courtesy of Greg Lipps Special concern in Indiana

2013-2014 INDIANA FISHING GUIDE




3D Model

Design the content — Kids




3D Model

Design the content — Teachers

REVIEWED

fi.'. v 5 e e, :
Lo “ v ~ g o T * :
¢! ok \CRSELATR
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/, ‘“O | ea I | n
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Discovering the Watershed
Lesson Plan




3D Model

Deliver the Program— Teachers

vvvvvvv

28 states
350 schools
>17,000

students

. Hellbender for ZipTrips




3D Model

Design the content — Local Watershed

Current:

O’bannon Woods State Park
County Extension Office
Local Bait Shop

Future:

County Schools
Bass Pro Shops
Canoe Shops




3D Model

Design the content — Local Watershed

I'm helping hellbenders
in the Blue River

I help provide clean water and quality
habitat for people and wildlife.

Learn more at: HelpTheHellbender.org

I'm helping hellbenders
In the Blue Rive




3D Model

Deliver the Program— Local Watershed

Presentations:
SWCD

Nature Centers




Wildlife Programs

Deliver the Program— Local Watershed

Feast Like a Hellbender

* 4 Programs targeting:

* Anglers, teachers, youth, and farmers

* School programs

* Short stories, art, and mascot
* 24 schools

* 3 counties

Hellbender Short

Stories




3D Model

Deliver the Program— Local Watershed

* Short Story
* Art

* Mascot Naming




3D Model

Deliver the Program— Local Watershed

* Short Story
* Art

* Mascot Naming

e “Herbie”




.

+  Incorporate nature into the +  Door Prizes:
classroom with: Postees!
~ Lasson plans Pull lessoas with supplies foe aetlyitied

A visit irom the hellbendar mascet!

© = Activithes

A * -  Jeast nh' R

Feast like a I8 p BENDER




QIomTion Stati

_______

* Face Painting
* Coloring Pages

» Hellbender Models
» Trivia
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PO SALFW LEADER, SALFM D TULSDAY NOVEMELA & D17

In Corydon, its all  JRare salamander calls Washington Co. home
about the hellbender

Media C

e r—y————

hoppo gpagrmald |

-l !)pmions

Feast fit for a hellbender

AN bty Al ot Help save the hellbender
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Overarching Conservation Issues

. . &

* Population Declines 7
* Obtaining estimates ‘f_f
* Detection #-f

* Genetics ;f
* Delineating populations l».f

* Recovery Strategies “'_7

* |nteractions with Humans "_7

Partnerships




Pa rtne|rls|h| |i|phs — Extension
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Partnerships — Museums & Exhibits




Partnerships — Museums & Exhibits




Partnerships — Museums & Exhibits




Partnerships — Zoos

Evansville's

Mesker Park

fert wayne children’s




Partnerships — Zoos

* Hellbender rearing

* Qutreach and Education




Partnerships —

* Water Quality testing

* Macro-invertebrate sampling

Alan Gressler A o g




Partnerships — The Nature Conservancy

* Posters and stickers
* Addresses for surveys

* Access sites for sampling

* Displays e

! Pamﬂm '
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they are nof venomous 3£
mma—mmm - HELLBENDERS are
\ < ocaslonally caught
Ifyoufinda ntumwm ; m::::_':m
R e oty |1 inindiana and should
| the e Indiana Department {7 3 A ———

| of Natural Resources
812-334-1137.




Partnerships — Indiana Department of

Natural Resources

* Funding

* Field support

* Strategic planning
* Headstarting

* Partnerships

* Much, much more!

DNR Indiana Department of Natural Resources

INDIANA

A \\\

.“\. &TRAPPING GUIDE

| 2014-15 guide now available >> =« 8

= R R e 2
® e
HUNTING & LICENSES & PLACES TO GO
TRAPPING PERMITS

+ General Info + Fish & Wildlife
Areas

+ General Info + General Info
+ Hunting Guide

+ Fishing Guide + Fees




Partnerships — Indiana State Parks

o' Bannon Woods State Park '

Field Headquarters

* 7 years
* Access sites
* Nature center presentations

Hellbender Hustle

The

-{wu DEPART) u} NT OF NATURAL RESOURCES
w‘-‘rn a0 b AAR L Bl (B2 S E | TR

= o
- .
r o .
- " > ¥ e, 3
g -

‘Hellbender Hustle 5K Run/ Wood= \,

The 11" consecutive Hellbender Hustle 5K
~ Run/Woodrat Walk Saturday, April 12st

April 12,

=
W u

captions | credits

This giant salamander can be found in Blue River. Itis the
largest in North America. Come see how they are faring.

By hosting this event, we hope to raise awareness for the hellbender
and other endangered species unique to this community.

After crossing the finish line, hang around to enjoy the excellent refreshments




Partnerships — Indiana Department of

Corrections

* Nest rock construction

TIN MORGAN

* 100 nest rocks in 2015 ROBBINS FREEMAN

" s
e >~

Indiana Department
of Correction

The Indiana Department of Correction operates
state prisons in Indiana. It has its headquarters
in Indianapolis. Wikipedia
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