60©

Chaotic Patterns in Tropical
izard Thermoregulation: Does
It Exist, and Can It Explain
Coexistence?
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? () The Effects of
emperatures on Animals

Basic functions in the bodg
(biochemical reactions) are higHH

temperature sensitive.

Tissue metabolism, and ultimately life is
dependent on maintenance omcyam
internal temperatures that facilitates
enzyme activities to run metabolis ™

O

o Lizards as Ectotherms

0 What are ectotherms?
< body temp heat loss is }1@1

020}1@1 thermal conductances = Poorly
insulated

low metabolic rates
% heat Production is low, so heat must be

derived from environment i
65 majoﬁtg of animals O
L5

L Hypothetical
o Performance Curve of

an Ectotherm




Performance and Fitness

Pc‘FF!ormancc is often t]—aoug]-nt of as relai:ing
+to opfimal fitness of an individual.

may be the case, even if on!y occurTing in rare
events if it leads to the survival of the individual.
© Recent studies show that ectotherms use sub~--
ximal PerForrnancc in Preclator escape situations,
+that coordinated escape may be more imPortant
tosurvival than power.

0t begs the question of how temperature affects
cqor&h@ie activities, like foraging or Preda
escape(’ il

Hg{v Can Lizards Regulate
Their Body Temperatures?

© Behavioral basldng in sun and sl'xutﬂing
bctwcen sun ancl shade.

(-] Changing Postural Positions and
direction to the sun.

(-] Physiolog’ca] control of circulation to

the skin.
8 OI:‘ ysiolog'cal control of skin color.

500

ropical Lizard Species Live
Sympatrically:

tentially Using the Same Resources

Ameva quadra/incata

"% - Chisbala  Basiliscus basiliscus
-~ \‘\ Jesus Christ Lizard
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T A Shuttling for Temperature Regulation in Lizards:
Thermoregulation at is the Appropriate Measure?

OMean l)ocly temperaturc (Tl)) tgPicany used
asa sinéc clcscriptor of thermal status.

(-] TcrnPoral series (time series) of Th’s
Potem‘:ia“y more imPortarn“. in undcrstancling
thcrmorcg.l!ation patterns.

Video CliP here

© Time series often noisy & oomPlcx with ]’;lé‘l

7 :
(\) ~,C,-equenc3 oscillatory patterns. ' \)
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HowAo Handle Complex Oscillatory Tropical Lizard Thermoregulation -
Patterns - Chaos Theory? Questions?

oWhat are the tcmPoral t]’)cnnorcgulatorg Patterns in
these twotropical lizard sPccics (A. quaa’ra/incata &

() ep’cilcs often show comP!ex osci“ato? pattemns of
, basiliscus)?

Th’s within a sinéc clai!g ad:ivitig Pcrio z

Ditto & Pecora (1993) suggest that most natural
systems are non-linear and that changcs in behavior
re notjust aresponse to conditions.

O[lo these lizard sPccics exhibit chaotic patterns in
t%;rmorcg.ﬂation?

© €haos tl'xcorg offers models to cxPIain non-lincar

0/ lscse thermorcg.xlaﬁory patterns are chaotic in
s%l;ems, and have been aEPIicdto complcx ’ ﬂlca] nattesy, w}:) UITC[ tl’fl‘?sc Pattcrns} alter lizErd activityina
Phcnomcnon like rcptilc t crmoregulation. mannehtnat taciitates co-existence between

ese
two sPccies?




O (¥ © Methods

Data Collection of Lizard Th’s in
a Sun/Shade Thermograclicnt :

O (¥ © Methods

Data Collection of Lizard Th’s from
wild Caugl'\t Individuals

() O O Methods
Data Collection of

Environmental TcmEeratures
itats

from Varied Ha

O O O Results
Ameiva Themoregulation

Ameiva # 13 Thermogradient
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Results

Basiliscus Themoregulation
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Basilisk # 7 Thermogradient Data
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How To Test for Chaotic
Patterns?

O STELLA?
© Other Suggestions?

»
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Chéos, Species Coexistence, and

Competition

competitions, s|

chaotic patterns.

= (from Vandermeer et al. 2002)

© Vandermeer et al. (2002)
suggests that under ]’ﬂgh

1es

coexist by being entrained
in a singje |arge limit cycle,
and fol owing various

© Could similar chaotic patterns in thcnnorcgﬂatior!i)
es?

cxplain, in part, coexistence of these two lizard sp

- © " With Many Thanks!
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