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Typical Response
to Temperature

e Gradual increase in
performance to an optimum
temperature IR ]
« Response here is rate of m—

population growth

e Rapid drop past optimum

e These aphids differ in their
response
o Macrosiphum euphorbiae (dashed

line)
o Myzus persicae (solid line)

g

Data from Barlow 1962 Can. J. Zool. 40:145-156 (from Angilleta. 2009. Thermal Adaptation. Oxford. Pg 36)

Brook Trout
(Salvelinus fontinalis;

Connecting Physiology
to Ecology

e Most Enzymes have
narrow temperature
tolerances

e Trout Experience a
broad range of
water temperatures

e How can Trout
survive the winter?
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Temperature and enzyme activity

Figure 4.8 Acetylcholinesterase of trout Acetylcholinesterase of trout
| held at 2°C shows highest held at 17°C shows highest
| alfinity for its substrate at 2°C. | | affinity for its substrate at 17°C.
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Acclimation

e Short-term
physiological
adjustments

e Usually reversible

e Inthese fish:

e More
mitochondria
and lipid
droplets in the
cold

* More actin and
myosin when
warm
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Matching The
Environment

The differences in temperature tolerance
between these species of bacteria are
genetically fixed Adaptations

o Traits that increase the ability of a population to live
in a particular environment

« Evolutionary changes that arise over long periods
of time (across generations)

The difference in temperature tolerance |
for the trout is a reversible Acclimation !

o Short-term adjustments that allow an individual to i | _ .
live in its particular environment. .

« Reversible changes that occur within the life of an
individual (within generations)

See p 78,108 in 5" ed
(4 ed: pg 89, 185-186)
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e Which hypothesis does this
experiment test?

e Do these data reject or support the
hypothesis? 3 3

o Why were the corals kept at 27.5C for Do Kb 2
5 days? PR ALA

Days from Start of Heatin
Berkelmans and van DEEEn 2006. PRSLB. 273:2305 - 2312 -

)
and o indicate signiicant differences

Coral Thermal Tolerance

e Raised Coral from different parts
of Australia’s Great Barrier Reef

e All 12 tanks at 27.5C for 5 days
e Then heated each tank to a
different set temperature.
e Low fluorescence indicates
bleaching.
e Each line indicates data from a
different coral collection site

e What hypothesis does this
experiment test?

e Do these data reject or support
the hypothesis?

e Why were the corals kept at
27.5C for 5 days?

Berkelmans and van Oppen.2006. PRSLB, 273:2305 - 2312
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Variable Fluorescence (Fv/Fm)
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wenphe " and o indicate significant difterences

Muddy Point Assignment. Due
Monday (Jan 24) at NOON

e After today's lecture, and after reading Chapter 7, identify one
important point that was unclear (“muddy”) to you. Write out and
send to me a sentence or two that explains which concept is
muddy, what is muddy about it, and why this concept is
important. DO NOT use questions such as “will this be on the
test?” Your muddy points should concern concepts that are
important for understanding. You are always welcome to ask
questions about exam coverage, but not for credit!

e Send your assignment to me (email: rjm2@uakron.edu, put the
words “MUDDIEST POINT” in the subject line; or drop off at my
office — ASEC e508; or my mailbox in the biology office).
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Differences
between
speciesin £
rates of ;
water loss :

These differences
match each
organism to its
environment, and
so probably reflect
different
adaptations for
water
conservation

Water Loss (Fig 6.14)

Pond
Turtle

Box Desert
Turtle  Tortoise

Species i




The muin ienus of

Water o
Balance C}D

e Water gains must

balance water losses @—’

e For many animals:

Avenues for Water Gain Avenues for Water Loss
Drinking Evaporation
Water in Food Secretion

Water Absorbed from Air

Kangaroo Rat Water Budget

Water Budget for Merriam's Kangaroo rat
(Dipodomys merriami).
Data from Schmidt-Nielson 1964, text Fig 5.11

Never need to drink,
yet maintain water

100 - e - balance!

O Evaporation (Gains = Losses)
O Feces and Urine

_ 75- W Food Moisture

g @ Oxidation of Food
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Water Gains  Water Losses

Water Fluxes

Comparison of two rodents —the
difference is Conservation of Water

Gross Metabolic Water Produce 0.54 glg 0.54 g/g
Obligatory Water Losses
Respiratory 0.33 0.33
Urinary 0.14 0.24
Fecal 0.00 0.03
Total Obligatory Water Losses 0.47 0.6
Net Gain of Metabolic Water 0.07 -0.06
Water Budget for Meriants Kangaroo rat
(Dipodomys merriami ). Py 678 Hill, Wyse, Anderson "Animal Physiology” 2004

o Schmit Nison 1964, ext Fig .11
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Stable Isotope analysis
pg 147-148

e New and important tool 7 e——

e Read and understand this section, including:
o In general terms, how does stable isotope
analysis work? (you do NOT need to know the
equation)
o What sorts of questions can be answered with
stable isotope analysis?




