LIBERTY

UNIVERSITY Scholars Crossing
Faculty Publications and Presentations Department of Biology and Chemistry
2007

Ecophysiological boundaries for the distribution of the Peaks of
Otter Salamander (Plethodon hubrichti)

Anna Fredrickson
Liberty University

Timothy R. Brophy
Liberty University, tbrophy@liberty.edu

Norman Reichenbach
Liberty University, nreichen@liberty.edu

Follow this and additional works at: https://digitalcommons.liberty.edu/bio_chem_fac_pubs

6‘ Part of the Biology Commons

Recommended Citation

Fredrickson, Anna; Brophy, Timothy R.; and Reichenbach, Norman, "Ecophysiological boundaries for the
distribution of the Peaks of Otter Salamander (Plethodon hubrichti)" (2007). Faculty Publications and
Presentations. 186.

https://digitalcommons.liberty.edu/bio_chem_fac_pubs/186

This Presentation is brought to you for free and open access by the Department of Biology and Chemistry at
Scholars Crossing. It has been accepted for inclusion in Faculty Publications and Presentations by an authorized
administrator of Scholars Crossing. For more information, please contact scholarlycommunications@liberty.edu.


http://digitalcommons.liberty.edu/
http://digitalcommons.liberty.edu/
https://digitalcommons.liberty.edu/
https://digitalcommons.liberty.edu/bio_chem_fac_pubs
https://digitalcommons.liberty.edu/bio_chem
https://digitalcommons.liberty.edu/bio_chem_fac_pubs?utm_source=digitalcommons.liberty.edu%2Fbio_chem_fac_pubs%2F186&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/41?utm_source=digitalcommons.liberty.edu%2Fbio_chem_fac_pubs%2F186&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.liberty.edu/bio_chem_fac_pubs/186?utm_source=digitalcommons.liberty.edu%2Fbio_chem_fac_pubs%2F186&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarlycommunications@liberty.edu

Ecophysiological boundaries
for the distribution of the
Peaks of Otter Salamander
(Plethodon hubrichti)

By
Anna Fredrickson
Tim Brophy:
Norm Reichenbach

Liberty University



Overview

= Background
Distribution
Mapping the contact zone
Hypotheses
=  Study Design
Our sites
Methods
= Results/Discussion
Temperature & elevation
Condition factors
Eggs per female
% gravid
Densities
= Summary

= [Future Plans



Background general distribution

Pc — Widely distributed in NE

Ph — Montane with limited
distribution

PSRN Why does the Peaks of
& Otter Salamander have

P. hubrichti such a limited

distribution?
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Background -

a more detailed look
at the distribution

Working hypotheses:

1. Ph in sympatric areas —
range in high elevation
areas (>850 m) restricted
by Pc and not physiological
factors

2. Phin allopatric areas
— range restricted by
physiological factors
associated with lower
elevations

i Expected Pc




Background

Current Project:
Focus on the second hypothesis

Ph in allopatric areas — range restricted

by physiological factors associated with
lower elevations

A
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Study Design
(Fall 2006)

= 4 sjtes
Hand collected
salamanders
Measured SVL

and mass in field
Gender ID by

morphology and
Internal anatomy




Study Design
(Fall 2006)

Gender; identification in the fall

*Male
Y

®

f .
e : ’
| § CHBGEVE . L, ‘-_: .. .‘ W wG -
'u - " - -
' y »
* « Oy

= 4 ‘ : ~‘ ¥ "
- s 5 & ‘. .0 V
f &5 %
e L0 T/ . &nall tubercles =

Ao .-_,%v{. GES

-~ .Square.snoutit - 7, i e [

S CI 3 W X ‘_* » & e *Photos by Andrew Kniowski
swollennasolabial grooves



Study Design
(Spring 2007)
= Field Methods

Groups of students

6 sites
= 3 the same as in 2006

= Added 762, 991 & 1128 m
SIES

= Dropped 1109 m site
Turned rocks and logs
Storage & transport method
Measured collection area
Sampled all sites on 4/28

lbuttons — temperature <
measured every 2 hours (May
thru mid-October)




Study Design

(Spring 2007)
= | ab Methods

Determination of
gender (Candling)

Egg count (only large
yolked eggs counted)

Determination of SVL
& Mass




y = -0.0043x + 21.988
R2 = 0.7008
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Results {fﬂﬂ 2000)
= Condition Factor — Residual Method

= Does the condition of Ph change with elevation?

y = 0.065x - 1.758
R2=0.833




Results (rFall 2000)

= Salamanders In poorer condition at lower elevations

y = 0.0005x - 0.478
R2 =0.360




Resuits (Spring ZUU‘/)

= Optimal elevation for # eggs/F with aeclines most prominently at low
elevations

y = -4E-05x? + 0.082x - 29.19
R2 =0.568
N =31




43.7 mm SVL - minimum Size for gravid F

Mean numi
Optimal elev

OEl C

,.
(-

q.d

'f females >43.7 mm

SVL per site = 10

U)

| Tor % gravid with declines at

y = -0.0004x2 + 0.6345x - 172.0
R2 = 0.993




Resuilts Qijprhg 2007)

= Area samples min = 558 m< max

l\?

‘\')

= Numbers found per area samghd min = 2, max = 45, mean = 30
= Optimal elevation for densities declining most prominently at low elevations




Results
(Spring
2007)

decline In
elevation




-+eggs/female

-=-condition factor




-+-eggs/female

-=-#/square meter




Summary

Hypothesis: Ph in allopatric areas — range restricted by
physiological factors associated with lower elevations

-3-1-1-

= Condition factor — declines with elevation

= Eggs/female, % gravid — rises to maximum value and
then declines with elevation

= Density - declines most prominently at lower elevations



Future Work

Focus on Hypothesis for allopatric Ph

"More sites at high and low elevations
"Focus on females and collect more per site
"Collect additional habitat data per site (%
canopy closure, soil & litter moisture, litter
depth)

sSurvival rates at different elevations



Future Work

Focus on hypothesis
for Ph in sympatric
areas: Ph range in

high elevation areas

(>850m) restricted by

Pc and not
physiological factors

Pc Removal studies
In sympatric areas
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