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1. Clicker Attendance

» Launch your Top Hat app on your smart phone, or load the
TopHat.com website, or text to the course phone number.

2. Sit with your group in lecture & lab

3. To Opt-OUT of being called upon

* Name Card with red stripe means
you Opt-OUT (can Opt-OUT 3 times)




A

B

C

Thinking of what you want to get out of your
college education and this course, which of
the following is most important to you?

AN ANArnrnirimaAa mfavrmantiAan fAAtA~

Acquiring information (facts, principles, concepts) 6
Learning how to use information and knowledge in new situations 27

Developing lifelong learning skills 9




A

B

C

Of these three goals, which one do you
think you can make headway on outside of
class by your own reading and studying?

A | | | - = N 4 s

Acquiring information (facts, principles, concepts) 34
Learning how to use information and knowledge in new situations 2

Developing lifelong learning skills 6



The Science of Summer - Fireflies with
Dr. Sara Lewis
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Preference functions of Photinus greeni females to simulated male
signals presented in a latin square design in laboratory tests con-
ducted at 70°F=72°F. Each female was presented with 20 flash

el P .



Student performance on concept inventory (Pre, Mid, Post)
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Figure 1: ACT-normalized performance of ICB textbook students (n=76) versus controls (n=98) in LB144
& 145 on biology concept inventory test developed (BCI) by Klymkowsky et al 2009 (SEM; **p<0.01).







1.

Announcements

FYI. Contracts? Sketch figures in notes so can recognize on exams.

Yesterday you got feedback for your talk four times, the feedback is focused
upon “how to communicate effectively” in a Presentation as well as guidance
about Human, Gene, professional Methods should be used etc.

OFFER: Any group may ReDo talk without using TARDIS.

Sharing TopHat attendance code to students not present is a breach of
Academic Honesty.

The Monday Journal Club “JClub” is where you learn how to read papers
better and inadvertently write better papers. Next week we tackle Lindsay
Harrington and Katharina Fabricius’'s paper on Coral settlement.

Next week In lab your group’s “2-paragraph Proposal” Paper is due at start
of lab period. You are expected to have a complete semester-long plan, with
full methods from pubs, but will tweak/improve you plan as you go.

In 10 days first EXAM occurs in-person, here on *Monday* JClub day. Can
bring 3x5” index card with notes. Must also know all the research papers to get
higher than 3.0. Are you preparing now, so you won't stress then?



Stand-up

1f working hard for 3.5 or 4.0 1n the lecture course

Remain standing if...
1. Attended all classes & completed all readings
2. Have taken thorough handwritten notes on all
3. Have written I1Q answers & already studied them
3.5-level: Wrote out Trifecta answers & review before class

4-level: Have attempted to read the research papers of Ulagara) &
Walker (crickets), Ryan & Page (bats), Sara Lewis (fireflies),
Katharina Fabricius (corals), Vincent Bretagnolle (petrels)




Budgeting homework time (70 min): In Ch. 17, section 17.2 (the second half of on birds) is 2378 words
in length. Technically this should take 12 minutes if you just read it. But when done properly, when you
pause to review all of the data figures and tables, read and think about a few of the Integrating &

Review Questions, and take careful notes, this assignment should take you more like 70 minutes (if you

are focused). Special Allowance: Your group can divide up the Trifectas for this lecture.

1. For Thursday's lecture, slowly read the second half of section 17.2 titled "More complex
communication in a bird" (on storm petrels) and take handwritten notes.

2. Answer some [Integrating Question| and Review Questions. As you read the ICB textbook

always attempt to answer at least one of the yellow Integrating Questions each time you get to a
set of them. Also try to answer the green Review questions.

3. (Trifecta): Prepare to explain (aloud) Figures 17.6, 17.7 and Tables 17.1, 17.2, 17.3 in
class (Purpose, Methods, Findings)

* Special Allowance today*: If you wish, your group can designate who will be responsible for each
figure or table and thus split up the responsibility and reduce the load.
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Section 17.2: How 1s information transmitted

between members of animal species?

Biology Learning Objectives
* 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
and/or sound.

* Interpret playback experiments used to decode
signals sent between members of the same species.




CALLS OF WILSON’S STORM PETREL: FUNCTIONS,
INDIVIDUAL AND SEXUAL RECOGNITIONS,
AND GEOGRAPHIC VARIATION

by

VINCENT BRETAGNOLLE!)

(Centre d’Etudes Biologiques des Animaux Sauvages, CG.N.R.S.,
Beauvoir-sur-Niort, 79360, France)

(With 2 Figures)
(Acc. 31-1II-1989)

Introduction

Most of the burrowing petrels are nocturnal on their breeding colonies,
and the vocal activity appears theretore to be of prime importance for
reproduction (STOREY, 1984) and pair-establishment (James, 1985).
Visual signals are thought to be secondary compared to vocal ones,
especially in mate attraction and burrow defence (Brooke, 1986).
Mutual displays are entirely vocal, though a possible use of olfactory
signals cannot be rejected (Grusp, 1974). The functions of mutual
displays have been summarized as 1) advertisement, 1i) synchronization
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A population of birds and information
transfer between individuals

¢ €

receiver } !
{ sender of
visual or auditory }

eavesdropper
(unintended
receiver)

Figure 17.1

! iInformation




Wilson’s storm petrel (Oceanites oceanicus)

Why are they called storm petrels?

Figure 4.7



grating call 1 grating call 2

Trifecta?

frequency (kHz)

o —

frequency (kHz)

o -

>l o5

time (sec)
duration of duration of
silent period single syllable

Random call

Figure 17.6 Sonograms of Wilson’s storm petrel acoustic signals on the
Kerguelen Islands in the southern Indian Ocean. Syllables are periods of sound,

which are separated by silence (blank spaces). Modified from Bretagnolle, 1989, Figure
1, reprinted with permission from Koninklijke Brill NV.




Describe the grating calls of Wilson’s storm petrel

Explain: 1) Who makes which calls and from where?
3) How this figure 1s analogous to fireflies

grating call 1 grating call %

frequency (kHz)

duration of
single syllable

Characteristics of calls include duration of call,
number and pattern of syllables, duration of
silences, and frequency of syllables

Figure 17.6



situation of the bird call uttered
| chattering | chattering and grating | grating |
bird alone (n = 96) | 38 | 35 23
flown over by another bird (n = 69) 33 18 18
facing another bird (n = 95) 9 16 70
A

compared situations X2 p-value

alone vs. flown over 2.05 0.36

flown over vs. facing another 41.5 1 X 10°°

alone vs. facing another 48.7 3¢ 1!

Table 17.1 Comparison of when male Wilson't storm petrels make particular calls. A, Frequency of calls in
different situations and (B) chi-squared (X?) comparison of frequencies (see Bio-Math Exploration 17.2).
Modified from Bretagnolle, 1989, Table 4. Reprinted with permission from Koninklijke Brill NV.

type of interaction | grating call | | gratingcall2 | x2 p-value I
male/male (n = 45) 29 16

243 | 825 x 107
male/female (n = 37) 4 33

Table 17.2 Frequencies of types of grating calls made by males when involved either in male-male or in male-

female interactions. Modified from Bretagnolle, 1989, Table 5. Reprinted with permission from Koninklijke Brill NV.

Random call




Trifecta? What major differences in frequencies
riccta. do you observe, are they significant?

situation of the bird call uttered
chattering | chattering and grating | grating
bird alone (n = 96) 38 35 23
flown over by another bird (n = 69) | 33 18 18
facing another bird (n = 95) 9 16 70
A
compared situations X2 p-value
alone vs. flown over 2.05 0.36
flown over vs. facing another | 415 | 1 X 107°
alone vs. facing another | 48.7 | 2 X 107"
B
Table 17.1 Comparison of when male Wilson't storm petrels make particular calls. A, Frequency of calls in
different situations and (B) chi-squared (X?) comparison of frequencies (see Bio-Math Exploration 17.2).
Modified from Bretagnolle, 1989, Table 4. Reprinted with permission from Koninklijke Brill NV. R andOm C al |




Trifecta?

type of interaction | gratingcalll | gratingcall 2 | x2 p-value

male/male (n = 45) 29 16
243 | 825 x 1077
male/female (n = 37) 4 33

Table 17.2 Frequencies of types of grating calls made by males when involved either in male-male or in male-
female interactions. Modified from Bretagnolle, 1989, Table 5. Reprinted with permission from Koninklijke Brill NV.

What major differences in frequencies
do you observe, are they significant?

Random call



Trifecta?
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Figure 17.7 Mean number of Wilson'’s storm petrels responding to different acoustic signals
during a playback experiment. Error bars represent the standard error (SE) of the mean. Data
from Bretagnolle, 1989, Table 1.

male response female response
playback chattering | chattering | grating | no call | grating | no call
call and grating
chattering 0 0 = 8 6 10
male grating 0 0 12 7 - 16
female grating 0 0 0 16 4 14

Table 17.3 Frequency of responses by males and females to different calls during a playback experiment. Modified from
Bretagnolle, 1989, Table 3. Reprinted with permission from Koninklijke Brill NV.

Random call



Wilson’s storm petrels responding to signals
during a playback experiment

4.5
Kept
* flying I = direct flight
3.5 , 1 = circle flight
directly S = b
3 over
2.5 speaker
P Paused & Pausdd &

circled
overhead

N

landed
ncar
speaker
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—

mean # of petrels responding (1 s.e.)
o
o

o

chattering grating chattering no call

and grating

playback cali
Figure 17.7 Data from Bretagnolle, 1989, Table 1



Wilson’s storm petrels responding to signals
during a playback experiment
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chattering grating chattering
and grating
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Figure 17.7



Explain: 1) How can we decode the Wilson’s storm petrel language? 2) What 1s
this figure depicting? Where 1s the control? How do petrels respond to different
call? Is this pure observation or playback?

4.5
Circling
3.5 B = circle flight
[] =landed
3
2.5 Landing

N

mean # of petrels responding (1 s.e.)
o

chattering grating chattering no call

and grating
Figure 17.7 playback call Data from Bretagnolle, 1989, Table 1



Trifecta?

Table 17.3 Frequency of responses by males and females to different calls during a playback experiment. Modified from

Bretagnolle, 1989, Table 3. Reprinted with permission from Koninklijke Brill NV.

male response female response
playback | chattering | chattering | grating | no call | grating | no call |
call and grating
chattering 0o | 0 15 8 6 10
male grating | 0 0 12 7 4 16
female grating 0 0 0 16 4 14

Random call



What does this table even say?

TABLE 3. Frequency of responses by breeding birds to playback of different calls

Call played Male response Female response ; g
back Chattering Chattering Grating No call Grating No call Test
and grating

Chattering 0 0 15 8 6 10 2.91
(n = 39) NS

Male grating 0 0 12 7 4 16 5.8
(n = 39) P <0.01

Female grating 0 0 0 16 4 14 217
(n = 34) NS

Differences between male and female responses are tested by %? test.




Frequency of responses by males and
females to different calls during playback

experiment
male response female response
piayback chattering | chattering | grating | no call | grating | no call
call and grating
chattering 0 0 15 38 6 10
male grating 0 0 12 7 4 16
female grating 0 0 0 16 4 14

Table 17.3




Explain: 1) How do male and female responses differ? Who

chatters (and responds)? Who grates (and responds)? 2)

3) What are the take
home messages from the petrel research?
male response female response
playnack chattering | chattering | grating | no call | grating | no call
call and grating

chattering 0 0 15 8 6 10

male grating 0 0 12 7 4 16

female grating 0 0 0 16 4 14

Table 17.3

Variation among male and female

storm petrels responses




Q1: Are the male Wilson’s storm petrel calls situation-specific?
How do you know?

Q2:
male response
playbl?ck chattering | chattering | grating | no call
Ca and grating
chattering 0 0 15 8
male grating 0 0 12 /
female grating 0 0 0 16

(Q3: How would you check if result 1s statistically significant?

How do male storm petrels
respond to playback calls?

Table 17.3



How does grading work?



Whatisa 4.0?

In the university grading system

Quantity
PERCENTAGE of mastery = PERCENTAGE grade
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Whatis a 4.0?

In the university grading system

If a student does what was asked of them on an
assignment and does a pretty good job what’s the
osrade supposed to be?

a. 4.0
b. 3.5
C. 3.0
d. 2.5
c. other
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CALLS OF WILSON’S STORM PETREL: FUNCTIONS,
INDIVIDUAL AND SEXUAL RECOGNITIONS,
AND GEOGRAPHIC VARIATION

by

VINCENT BRETAGNOLLE!)

(Centre d’Etudes Biologiques des Animaux Sauvages, CG.N.R.S.,
Beauvoir-sur-Niort, 79360, France)

(With 2 Figures)
(Acc. 31-1II-1989)

Introduction

Most of the burrowing petrels are nocturnal on their breeding colonies,
and the vocal activity appears theretore to be of prime importance for
reproduction (STOREY, 1984) and pair-establishment (James, 1985).
Visual signals are thought to be secondary compared to vocal ones,
especially in mate attraction and burrow defence (Brooke, 1986).
Mutual displays are entirely vocal, though a possible use of olfactory
signals cannot be rejected (Grusp, 1974). The functions of mutual
displays have been summarized as 1) advertisement, 1i) synchronization
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CALLS OF WILSON’S PETREL 101

F(KHz)

WL TRAANS 4

T(s)

T(s)

Fig. 1. Sonograms of Wilson’s storm petrel vocalizations. Frequency in kHz and time

in seconds. Sy and S1 denote duration of syllable and silence respectively. F1 to F4 show

frequencies used for analyses. A, B and C: chattering calls (A and B from Kerguelen,

types B and A respectively (see text); C from Adélie Land). D, E and F: grating calls

(D and E: male grating calls from Kerguelen and Adélie Land respectively; F: female
grating call). G: chick call. H: peeping call of adult.




102 VINCENT BRETAGNOLLE

TABLE 1. Numbers of Wilson’s storm petrels responding to the playback
of different calls

Played back call Behavioural responses
Direct fhight Circle thght LLanded Total
Chattering call n =43 0.74 (0-4) 4.02 (1-6) 1.16 (0-4) 292
1.L12 1.47 113 2.09
Grating call n =43 1.48 (0-10) 0.7 (0-3) 0.48 (0-3) 2.66
ool 0.88 § 3.88
Chattering and grating calls 0.45 (0-2) 1.4 (0-3) 0.75 (0-2) 2.6
n =20 0.76 1.14 0.63 2.55
No call played back n =20 2.05 (1-4) 0.3 (0-2) 0.2 (1)-1) 2.3
el 0.66 0.41 2l

Mean values 1in bold, range in brackets and standard deviations below. These data were
obtained in 20 days of experimentation.

grating call are played back (¢=1.8 for “‘circuit tlight’’; t=0.2 for
“‘landing’’).

The direct thght response (first column of Table 1) shows no signifi-
cant difference for the three types of calls played back. However, chatter-
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TaBLE 2. Status of mist-netted birds when a chattering call is played
back or not

Mist netted birds

Breeding Males and Totals
females non-breeding birds
No call played back 38 (47.5%) 42 (52.5%) 80
Chattering call played back 20 (38.5%) 32 (61.5%) 52
Totals 58 74 132

TaABLE 3. Frequency of responses by breeding birds to playback of different calls

Call played Male response Female response ) 18
back Chattering Chattering Grating No call Grating No call Test
and grating

Chattering 0 0 15 8 6 10 2.91
(n=239) NS

Male grating 0 0 12 7 1 16 2.8
(n =39) P<0.01

Female grating 0 0 0 16 4 14 2.1
(n = 34) NS

Differences between male and female responses are tested by y? test.




TABLE 3. Frequency of responses by breeding birds to playback of different calls

Call played Male response Female response ;g
back Chattering Chattering Grating No call Grating No call Test
and grating

Chattering 0 0 15 8 6 10 2.91
(n=39) NS

Male grating 0 0 12 7 1 16 5.8
(n=39) P<0.01

Female grating 0 0 0 16 4 14 217
(n = 34) NS

Differences between male and female responses are tested by %? test.

Both circuit flying and landing were observed in response to the
playback of the chattering call. On one night, we caught and banded nine
landed birds with colour plastic rings. On the following days, we
examined systematically all the accessible nests in the vicinity (within a
radius of 25 m around the capture point) and re-discovered five birds.
All were males, occupying a burrow less than 5 m away from the capture
place. Similarly, we followed six birds in circuit flight over a calling male,
and these were all females.

Although the numbers of birds involved in mist netting and these two



TaBLE 4. Frequencies of types of call uttered by males in three different

situations
Situation of the bird Call uttered x* Tesi
Chattering Chattering Grating
and grating
Bird alone (n =96) 38 35 23 2.85
NS
Flown over by another

bird (n = 69) 33 18 18 41.5
P <0.001

Facing another bird 9 16 70 48.7
(n = 9)) P <0.001

A ¥* test compares the results between first and second, second and third, and first and
third situation, respectively.

ferently to male and female grating calls, thus indicating an ability to
identify the sex of the calling bird (x?=12.7, P<0.001). Males and
females also responded differently to male grating calls (x%=5.8;
P<0.01).

Table 4 compares the types of calls given by males (from outside the
burrow) in three situations: when alone, when flown over and when fac-
ing another bird. It shows that the eratine call was essentiallv used



TABLE 5. Frequencies of types of grating call uttered by males when
involved either in Male-Male or in Male-Female interactions

Male-Male interactions Male-Female interactions x* Test
(n =4J) (n=37)
Short version  Long version Short version  Long version
16 29 33 4 3.96
(36 %) (64 %) (89% ) (11%) P<0.05

TAaBLE 6. Comparison between male and female grating calls

Physical characters Male grating call Female grating call

Mean F3 n =38 3.4 3.8 P<0.01
Mean F4 n =20 4.6 5 P<0.001
First syllable duration 112.8 (n = 23) 77.2 (n=10) P<0.02
First silence duration 201.8 197.2 NS
Second syllable 108.8 69.8 P05
Second silence 228.8 298.D NS
Third syllable 154.4 160.9 NS
Third silence L7705 121.8 P2
Fourth syllable 146.9 76.26 P<0.03
Fourth silence 240.9 202.5 NS

Frequency 1s given in KiloHertz and temporal parameters are given in miliseconds. See
Fig. 1 for F3 and F4 representations. T-test has been used for statistical analysis.
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