A GLOBAL TRAGEDY: CORAL BLEACHING NOW
WIDESPREAD IN AUSTRALIA’S GREAT BARRIER REEF

February 2016. This area was one of the first to
bleach at Heron Island which is located close to the
southernmost point of the Great Barrier Reef.

XL Catlin Seaview Survey



Week 3

(Preparing for) Tuesday's lecture:

Budgeting homework time (70 min): In Ch. 17, section 17.1 is 262 words, and section 17.2 (the first half
on fireflies), is 2569 words in length, together totaling almost 2900 words. This should take 15-20
minutes if you just read it. But when done properly, when you pause to watch the three short movies,

and then review a few data figures, read and think about a few of the Integrating Questions, and take
careful notes, this assignment should take you 70 minutes (if you are focused).

1. For Tuesday's lecture first read Chapter 17's, very short, section 17.1.

2. Then slowly carefully read the first half of section 17.2 "How is information transmitted
between members of animal species?"” For section 17.2 you only need to carefully take

handwritten notes in the section "Simple communication in a firefly". Be sure to watch the three
short movies about the research of Dr. Sara Lewis.

3. Try to answer some |Integrating QuestionL As you read the ICB textbook always attempt
to test yourself a little, answer at least one of each set.

4. (Trifecta): Prepare to explain (aloud) Figures 17.3, 17.4, and 17.5 in class.
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Chapter 17:
Behavior and Information Exchange

Section 17.1: What 1s information at the population level?
Section 17.2: How 1s information transmitted between
members of animal species?

Copyright © 2015 by AM Campbell, LJ Heyer, CJ Paradise. All rights reserved.



Chapter 17: Behavior and Information Exchange

Overview ‘

Have you ever found it difficult to get your point across, or
wondered why no one told you about the important assignment you
missed when you were absent from class? Communication
between individuals is a challenging part of everyday life for
humans, and miscommunication often leads to conflict and even
wars. But without communication, you would have no friends, and
you would eventually find it hard just to survive. Many animals
exchange information with each other in response to their
environment. You have probably heard animals make noises or
seen them display behaviors to communicate with other members
of their species or with other species. However, you may not realize
that plants and even single-celled organisms send signals to each
other using simpler forms of communication, which are hardwired
into their DNA. As with humans, miscommunication can lead to
trouble for individuals, but it also leads to variation, which is a key
component of evolution. In this chapter, you will study the Big Idea
of Information at the population level in the form of communication
in animals and plants. Through careful observation and controlled
experiments, you can interpret the signals and understand these
organisms better. You might even uncover a lesson for human
communication.

Animal behaviorist Konrad Lorenz discovers the principle of imprinting, which is

where an animal identifies another animal as a parent. Author: Eurobas. Creative
Commons Attribution-Share Alike 3.0 from Eurobas

Big Ideas of biology
Information | Evolution Cells | Homeostasis | Emergent Properties

molecules 1 4 7 10 13

levels of |cells 2 5 8 11 14

the organisms | 3 6 9 12 15

biological |organisms || 16 19 22 28 25
hierarchy

ecological systems 18 21 24 30 27




Section 17.2: How 1s information transmitted

between members of animal species?

Biology Learning Objectives [Carbonless paper notebook exercise

* Describe the function/purpose of communication
and information transfer between organismes.

* Explain how animals communicate and find each
other through the use of different signals.

* Evaluate costs and benefits of signaling using light

Are we studying Ecology or Evolution?

*Intcrpret playback experiments used to decode
signals sent between members of the same species.
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A population of birds and information
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A firefly of the Photinus genu

Identifying
feature: thorax

bioluminescent
abdomen




Trifecta?
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Figure 17.3 Variation in firefly IPls. A, Intervals of time between pulses of light in the courtship signal of male P. greeni, measured at different
ambient air temperatures in June. A polynomial regression equation (shown at the top of the graph) was fitted to the data. B, Frequency
distribution of time intervals between pulses for male P. greeni adjusted to 21.1° C. Modified from Michaelidis et al., 2006, Figures 1 and
2, reprinted by permission of Oxford University Press.
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Modified from Michaelidis et al. (2006) Figures 1 and 2.
Figure 17.3B Reprinted by permission of Oxford University Press.



4. Describe the relationship between flash interval and temperature in Figure 17.3A. What is the

response of flash intervals and the significance of this response to temperatures between 15.60 C
and 21.10 C? What about temperatures below 150 C or above 210 C?

S. Lewis and her colleagues standardized their data by converting IPIs to values that would occur
at a standard temperature, as shown in Figure 17.3B. Why did they do that?
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Dependence of field-recorded male Photinus green: courtship IPI on
ambient air temperature (¥ = .724). Male IPIs were video recorded
in the field (n = 221 flash patterns), and a polynomial regression

was used to temperature adjust all male IPIs to 70°F (see Figure 2).
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Frequency distribution of male IPIs (temperature adjusted as
described in methods) from field-recorded Photinus greeni males
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(n = 221 two-pulsed flash phrases recorded from 30 males).



What about this experiment?
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Figure 17.4 Data on the response of female P. greeni fireflies to
simulated male signals at different temperatures. Male signals were
double pulses of light separated by varying IPIs. There were five

intervals tested at each temperature. From Michaelidis et al., 2006,
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7. Would you expect the mean pulse interval at any temperature to lead to the highest percentage
response among females? Why or why not? Is the percentage of females responding greatest at
the mean male pulse interval for any temperature or temperature range?

8. Why might females respond to a male whose IPI is shorter or longer than the mean 1PI?
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Response of female P. greeni fireflies to
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Response of female P. greeni fireflies to
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What about this experiment?
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Figure 17.5 Female P. greeni were tested for their responsiveness to pulse intervals of varying
duration that were known to be found in males of three different species (sample size =1 to 3
for each IPI tested). The range of pulse intervals for males of each species is indicated by the

three different brackets. Data from Lloyd, 1969.



Figure 17.5
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Female P. greeni tested for
responsiveness to varying 1PI
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