
The Society for 
Integrative and 
Comparative Biology

Oregon Convention Center
Portland, Oregon
3-7 January 2016

Final Program

with the

American 
Microscopical 

Society

and

The Crustacean 
Society



102

SICB	 Posters - Wednesday 6 January 2016

P3-80 Voisinet MP, Vasquez MC, Elowe C, Crocker DE, 
Tomanek L; California Polytechnic State University, 
San Luis Obispo, Sanoma State University

Proteomic response of elephant seal pups, Mirounga an-
gustirostris, to prolonged fasting.

P3-81 Schmidt JE, Sirman AE, Clark ME, Reed WL, 
Heidinger BJ; North Dakota State University

Telomere length correlations of somatic tissues in juvenile 
Franklin’s gulls

P3-82 Rahe CE, Neptune TC, Bouchard SS; Otterbein 
University

Metabolic plasticity in red-eyed treefrog larvae

P3-83 Neptune TC, Rahe CE, Bouchard SS; Otterbein 
University

Predation risk in the face of limited resources: nutritional 
plasticity in red-eyed treefrogs

P3-84 Usher CR, Bouchard SS; Otterbein University Growth rate plasticity in larval leopard frogs
Digestive Physiology
P3-85 Leigh SC, German DP; University of California, Ir-

vine
The resource acquisition strategies of seagrass-eating 
bonnethead sharks 

P3-86 Rott KH, Caviedes-Vidal E, Karasov WH; University 
of Wisconsin, Madison, Universidad Nacional San 
Luis & CONICET

Intestinal enzyme activity in nestling house sparrows 
(Passer domesticus) not depressed by high dietary lipid 
content

P3-87 Nguyen-Phuc BQ, Stewart S, Demetropoulos C, 
German DP; University of California, Irvine, South-
west Aquatic and Terrestrial Consulting, Thousand 
Oaks

Understanding the digestive physiology of the herbivorous 
sucker Catostomus santaanae

P3-88 Wehrle BA, Nguyen-Phuc BQ, Dang RK, Krajnovic 
M, Tadic Z, Herrel A, German DP; University of Cali-
fornia, Irvine, University of Zagreb, CNRS/MNHN

Seasonal and sex effects on the digestive physiology of a 
newly herbivorous lizard

P3-89 Plakke MS, Goetz BJ, Meslin C, Clark NL, More-
house NI; University of Pittsburgh

Stomachs in your butterfly: exploring the identity and speci-
ficity of proteases in the reproductive tract of female but-
terflies

P3-90 Secor SM, Andrew AL, Castoe TA; University of Ala-
bama, University of Texas at Arlington

Single-cell RNAseq differentiates gene expression among 
cell types of the small intestine

P3-91 Smoot SC, Smith CR, Halanych KM; Auburn Uni-
versity, University of Hawaii at Manoa

Gene expression of cellulose degradation in the wood-eat-
ing bivalve Xylophaga washingtona

Cardiovascular and Respiratory
P3-92 Reeve CM, Onthank KL; Walla Walla University Can octopuses breathe air?
P3-93 Webber MA, Ivanov BM, Johnson MA; Trinity Uni-

versity
Interspecific variation in blood physiology in Caribbean 
Anolis lizards

P3-94 Hou JJ, Cornell A, Williams TD; Simon Fraser Uni-
versity 

How developmentally mature are chicks at fledging? Varia-
tion in hematology during a critical life-history transition

P3-95 Marshall H, Bernal D, Skomal G, Richard B, Bush-
nell P, Whitney N; Mote Marine Laboratory, Univer-
sity of Massachusetts Dartmouth, Massachusetts 
Division of Marine Fisheries, National Marine Fisher-
ies Service, NOAA, Indiana University South Bend

Blood stress physiology parameters and mortality rates of 
sharks after commercial longline capture

Terrestrial Locomotion
P3-96 Tennett KA, Costa DP, Fish FE; West Chester Uni-

versity, University of California, Santa Cruz
Kinematics of terrestrial locomotion of northern elephant 
seals 

P3-97 Polet DT, Hasaneini SJ, Bertram JEA; University of 
Calgary

Quadrupedal walking revisited: energy minimization strat-
egy of walking dogs

P3-98 Harvey RJ, Roskilly K, Hubel TY, Evans HE, Wilson 
AM; Royal Veterinary College

A snapshot of the domestic cat’s daily life in different envi-
ronments

P3-99 Minicozzi M, Finden A, Gibb A; Nothern Arizona Uni-
versity

Are there performance tradeoffs in the ability to perform the 
aquatic C-start and terrestrial tail-flip jump in killifishes?

P3-100 Usherwood JR, McGowan CP; The Royal Veteri-
nary College, London, University of Idaho

An energetic account for the higher prevalence of bipedal 
hopping versus running among smaller animals using in-
termittent or fast gaits



QUICK START (cont.) 
 

How to change the template color theme 
You can easily change the color theme of your poster by going to the 
DESIGN menu, click on COLORS, and choose the color theme of your 
choice. You can also create your own color theme. 
 
 
 
 
 
 
 
You can also manually change the color of your background by going to 
VIEW > SLIDE MASTER.  After you finish working on the master be sure 
to go to VIEW > NORMAL to continue working on your poster. 
 

How to add Text 
The template comes with a number of pre-formatted placeholders for 
headers and text blocks. You can add more blocks by copying and 
pasting the existing ones or by adding a text box from the HOME menu.  
 

 Text size 
Adjust the size of your text based on how much content you have to 
present. The default template text offers a good starting point. Follow 
the conference requirements. 
 

How to add Tables 
To add a table from scratch go to the INSERT menu and 
click on TABLE. A drop-down box will help you select rows 
and columns.  

You can also copy and a paste a table from Word or another PowerPoint 
document. A pasted table may need to be re-formatted by RIGHT-CLICK 
> FORMAT SHAPE, TEXT BOX, Margins. 
 

Graphs / Charts 
You can simply copy and paste charts and graphs from Excel or Word. 
Some reformatting may be required depending on how the original 
document has been created. 
 

How to change the column configuration 
RIGHT-CLICK on the poster background and select LAYOUT to see the 
column options available for this template. The poster columns can 
also be customized on the Master. VIEW > MASTER. 

 
How to remove the info bars 

If you are working in PowerPoint for Windows and have finished your 
poster, save as PDF and the bars will not be included. You can also 
delete them by going to VIEW > MASTER. On the Mac adjust the Page-
Setup to match the Page-Setup in PowerPoint before you create a PDF. 
You can also delete them from the Slide Master. 
 

Save your work 
Save your template as a PowerPoint document. For printing, save as 
PowerPoint of “Print-quality” PDF. 
 
 

Student discounts are available on our Facebook page. 
Go to PosterPresentations.com and click on the FB icon.  

©	2013	PosterPresenta/ons.com	

					2117	Fourth	Street	,	Unit	C									

					Berkeley	CA	94710	

				posterpresenter@gmail.com	

(—THIS SIDEBAR DOES NOT PRINT—) 
DESIGN GUIDE 

  

This PowerPoint 2007 template produces a 36”x60” presentation 
poster. You can use it to create your research poster and save 
valuable time placing titles, subtitles, text, and graphics.  
  

We provide a series of online answer your poster production 
questions. To view our template tutorials, go online to 
PosterPresentations.com and click on HELP DESK. 
  

When you are ready to  print your poster, go online to 
PosterPresentations.com 
  

Need assistance? Call us at 1.510.649.3001 
  

 

QUICK START 
  

Zoom in and out 
As you work on your poster zoom in and out to the level that is more 
comfortable to you. Go to VIEW > ZOOM. 
 

Title, Authors, and Affiliations 
Start designing your poster by adding the title, the names of the authors, and 
the affiliated institutions. You can type or paste text into the provided boxes. 
The template will automatically adjust the size of your text to fit the title 
box. You can manually override this feature and change the size of your text.  
  
TIP: The font size of your title should be bigger than your name(s) and 
institution name(s). 
 
 

 
 

Adding Logos / Seals 
Most often, logos are added on each side of the title. You can insert a logo by 
dragging and dropping it from your desktop, copy and paste or by going to 
INSERT > PICTURES. Logos taken from web sites are likely to be low quality 
when printed. Zoom it at 100% to see what the logo will look like on the final 
poster and make any necessary adjustments.   
 
TIP: See if your company’s logo is available on our free poster templates 
page. 
 

Photographs / Graphics 
You can add images by dragging and dropping from your desktop, copy and 
paste, or by going to INSERT > PICTURES. Resize images proportionally by 
holding down the SHIFT key and dragging one of the corner handles. For a 
professional-looking poster, do not distort your images by enlarging them 
disproportionally. 
 

 
 
 
 
 
 

Image Quality Check 
Zoom in and look at your images at 100% magnification. If they look good 
they will print well.  

ORIGINAL	 DISTORTED	

Corner	handles	

Go
od

	p
rin

/n
g	
qu

al
ity

	

Ba
d	
pr
in
/n

g	
qu

al
ity

	

Abstract	

Beck	A.	Wehrle1,	Bao-Quang	Nguyen-Phuc1,	Robert	K.	Dang1,	Zoran	Tadić2,	Marija	Kranjović2,	Anthony	Herrel3,	&	Donovan	P.	German1	
		1	University	of	California,	Irvine;	2	University	of	Zagreb;	3	 CNRS/Muséum National d’Histoire  Naturelle, Paris 

	

Seasonal	and	sex	effects	on	the	diges/ve	physiology	of	a	newly	herbivorous	lizard	
	

Few studies of diet incorporate analyses of what an animal is digesting. Knowing what an animal actually 
digests allows us to understand if its physiology and morphology are optimized for its nutritional source. A 
population of Italian Wall Lizards (Podarcis sicula) in Croatia has become primarily herbivorous and 
morphologically distinct from its source population in ~30 generations, making it a compelling example of 
rapid evolution. To characterize the changes that occur on this short timescale, we compared gut 
structure and enzyme activity across populations of males in spring and summer, and in females in 
spring. Our previous work documented few biochemical and histological changes in the herbivorous 
population’s guts from male lizards collected in summer. Despite these similarities, the herbivorous 
population had a higher digestive efficiency of plants than their source counterparts. Stable isotope 
analyses revealed seasonal dietary differences, but also that the “herbivorous” population had elevated 
d15N values in comparison to the source population. Although we found no differences in gut length 
among males, we did find differences in the cross-sectional surface area in some gut regions. Females 
from the herbivorous population had longer guts and we identified qualitative differences in their gut 
structure. As such, we expected to find greater differences in gut enzyme activities across seasons and in 
females. We found no seasonal differences in enzyme activity, but did find higher pancreatic amylase 
activity in “herbivorous” females. Thus, sex and population each appear to affect the strategy each group 
uses to accommodate their diets. 

Relative gut length by 
population and sex: 
Mean ± SEM. Same-
lettered bars are not 
different from each other. 
(Two-way ANOVA, Fpop 

1,62:1.5, P =0.2;  
Fsex 1,62:25.4, P << 
0.001).  
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Gut	Length	
Hypotheses: 
Pod Mrčaru lizards will have longer 
guts than: 
•  guts of Pod Kopište lizards 
•  in summer than in spring 
No differences in gut length by sex 
 

Results 
 

Pod Mrčaru male 

•  No population differences 
 
•  No seasonal differences 
 
•  Females have longer guts  

              (P=2.4x10-6) 

Methods 
We dissected male and female P. sicula from both islands in 
spring and summer and measured: 

•  total mass          snout vent length     gut length 
 
 

Perimeter of mucosa × perimeter of serosa-1 in proximal 
intestine (PI), mid intestine (MI), distal intestine (DI), and 
deep distal intestine (DI+) by population and sex. Same-
lettered bars and bars under the same line are not different 
from each other. Mean ± SEM. (DI: Two-way ANOVA, 
Fpop:sex 1,14:15.1, P <0.002; DI+: Two-way ANOVA, Fpop 

1,16:20.5, P <<0.001, Fpop:sex 1,16:4.9, P <0.05).  

Results 
 
 
 
 

 
 
 
 
 
•  DI: Pod Mrčaru female 

§  > Pod Mrčaru male (P=0.014) 

§  > Pod Kopište female (P=0.019) 

•  DI+: Pod Kopište male 
•  > Pod Mrčaru male (P=5.98x10-4) 

•  No seasonal differences 

Gut	Structure	

Hypotheses: 
Pod Mrčaru lizards will have an 
increased cross sectional surface area: 
•  compared to Pod Kopište lizards 
•  in summer vs. spring 
No differences in surface area by sex 

+ 

Methods 
Divided guts from males (summer: N=5; spring: 
N=3) and females (spring: N=3) of both islands 
into proximal intestine (PI), mid intestine (MI), 
distal intestine sections (DI, DI+) 
 

Histology: measured ratio of mucosa to 
serosa perimeters 

Pod Mrčaru female DI+: 
2 distinctive evaginations 

Representative DI+ sections from spring, not to scale  

Pod Kopište Pod Mrčaru 
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Conclusions	

Hypotheses:  
Pod Mrčaru lizards will have é amylase 
activity 
•  than Pod Kopište lizards 
•  in summer 
No differences in aminopeptidase activity 
No differences in enzyme activity by sex 

Enzyme	AcBviBes	
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Pancreatic amylase activity in nmol of sugar liberated g-1 
min-1 by Mean ± SEM. (Pod Mrčaru male:female ANOVA, 
F1,14:6.636, P =0.002)  
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Proximal intestinal aminopeptidase activity in nmol 
of p-nitroaniline liberated g-1 min-1. Mean ± SEM. 
(Two-way ANOVA, Fpop:sex1,35:17.265, P <<0.001)  

•  Amylase activity é in Pod 
Mrčaru females than in 
males 

 

•  Pod Kopište female 
aminopeptidase activity 2x é 
than any other group 

 

Methods 
We performed amylase assays 
on pancreatic homogenates 
and aminopeptidase assays on 
PI homogenates: males 
(summer, spring N=7) and 
females (spring, N=7) Assays at 
25°C, pH 8.6 

Results 

•  No seasonal differences in either enzyme 
 

Podarcis sicula experimentally moved 
from Pod Kopište to Pod Mrčaru in 1971. 
In <30 generations Pod Mrčaru found to 
feed mainly on plants while the Pod 
Kopište population remained primarily 
insectivorous.† 
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Digestive efficiency: mean ± SEM. N=5, 
ANOVApopulation: F1,24:13.49, P = 0.001, ANOVAdiet: 
F2,24:52.64, P << 0.001.  

C 

Pod Mrčaru population:  
•  é bite force 
•  nematodes in their hindguts 
•  hindgut chambers 
•  é digestive efficiency of plants 

Despite seasonal differences in diet, we found no seasonal 
differences in digestive physiology. 
 
Although Herrel et al. 2008 found no differences in diet between 
males and females, we found considerable sex differences in  
gut form and function. Thus, males and females appear to 
employ different strategies to meet their nutritional goals. The 
hindgut difference between Pod Kopište and Pod Mrčaru males 
suggests microbiome divergence may be key in explaining 
performance differences in males. 
 
In addition to the hindgut valves discovered by Herrel et al., we 
have now identified differences in digestive physiology and 
anatomy throughout the intestines.  
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Diet	

Pod Mrčaru population 
short term isotope 
signatures (liver: ~20 days§): 
 

é δN15 (P=0.035) 
•  unusual for an herbivore to 

be more N15 enriched 

ê  δC13 (P=0.002) 
•  more similar to carbon 

signature of cellulose (-25‰) 

No differences in long term 
isotope signatures  
(muscle: ~80 days§) 

P15N=0.56, P13C=0.52 

Stable isotope analyses confirm  
seasonal differences in assimilated diet 

x   Pod Kopište population 
ü  Pod Mrčaru population 

Pod Mrčaru lizards consume more plant material: 
•  than Pod Kopište lizards† 

•  in summer† 

No sex differences for stomach contents† 

Percentage of plant material in stomach  
contents in spring and summer of 2004-2007†, 
and in summer of 2013. Mean +SD  
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Pod Kopište Pod Mrčaru 

13C	and	15N	isotopic	analyses	of	!ssue	
from	males	in	summer	

Carbon13 and nitrogen15 isotopic signatures of P. 
sicula liver and muscle tissues in summer 2013, 
Mean ±SEM N=7, Analyzed with two-sample t-tests. 
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†Herrel, A. et al. 2008. Rapid large-scale 
evolutionary divergence in morphology and 
performance associated with exploitation of a 
different dietary resource. PNAS 
105:4792-4795. 

§Warne, R. et al. 2010. Tissue-carbon 
incorporation rates in lizards: Implications for 
ecological studies using stable isotopes in 
terrestrial ectotherms. PBZ 83: 608-617. 
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