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BIOL 232: Dr. Francl
Relating natural history traits to Basal Metabolic Rate (BMR)

In class this week, we defined the basal metabolic rate as the amount of energy sufficient for all vital body functions (heart, lungs, nervous system, kidneys, liver, intestines, reproductive organs, muscles, skin). We discussed the relationship between basal metabolic rate and body mass in lecture, and reviewed this slide:
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So BMR is affected by an animal’s daily behavioral patterns, reproductive functions, and more. Let’s use Quaardvark to look at natural history traits that could be driven by or related to BMR. 

Unfortunately at this time, ADW lacks sufficient information for BMR in its species accounts (but the data are coming soon!). So let’s use body mass as a stand-in for BMR.

What life habits might be affected by BMR? 
· Aspects of reproduction? 
· Endothermy vs. ectothermy? 
· Aspects of behavior (e.g., nocturnal vs. diurnal)? 
· Food preferences (carnivores vs. herbivores)?

You choose! NOTE: choose two groups of animals with a manageable number of species (TRY to limit your total number of species examined to 300).


Dr. Francl’s example search:
I wanted to compare BMR trends in endotherms vs. ectotherms. To trim this down to a manageable number of specimens, I selected to compare two relatively similar groups (from a phylogenetic perspective): birds (endotherms) vs. reptiles (ectotherms).  

My questions: 
1. is there a relationship between BMR (mass) and the number of offspring an individual produces? 
2. Is there a difference in this trend between endotherms (birds) and ectotherms (reptiles?)

So, I set up the following query in Quaardvark:
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I then exported the spreadsheet to Excel and graphed a comparison between the two groups, and here is a portion of what I exported:

	Species
	Number of offspring
	Mass - kg
	Endothermic
	Class

	Acanthorhynchus tenuirostris
	2
	0.011
	YES
	Aves

	Accipiter cooperii
	4.5
	0.5266
	YES
	Aves

	Accipiter gentilis
	3
	0.9975
	YES
	Aves

	Acridotheres tristis
	4.5
	0.1125
	YES
	Aves

	Acrocephalus arundinaceus
	4.5
	0.036
	YES
	Aves

	Acrochordus granulatus
	6
	0.13
	
	Reptilia

	Actitis hypoleucos
	4
	0.04
	YES
	Aves

	Agkistrodon piscivorus
	7
	1.0675
	
	Reptilia

	Alligator mississippiensis
	61.5
	150
	
	Reptilia



Here is a graph of all the data. Because there was a wide range in mass, I transformed it to a Log base-10 scale (Format axis  check box for Logarithmic scale, base 10). So I could see trends easier, I also showed a trend line (right-click on data points, select “Add trendline”).




How might you interpret this? 
1) Mass (as a stand-in for BMR) does NOT affect the number of offspring in endotherms or ectotherms?
2) Mass affects the number of offspring in ectotherms but never endotherms?
3) Mass affects the number of offspring in ectotherms only when you reach a critical mass?

What do you think? Do we have enough data to answer our question? Do we have too much data to answer our question? (Answer below)




Next, go back to the Excel spreadsheet. 
Sort by number of offspring, from lowest to highest. 
· Which of the ectotherms have the highest number of eggs? 




· Are they limited to a certain group of reptiles? 




· What do you know about these species natural history that makes them different from other reptiles?





· How would your results change if this group were removed? 





· Does this change your conclusions above?





· Was it a good idea to compare ALL ectotherms vs. ALL endotherms? Why or why not?
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Your project:
1. Compare BMR (or mass) to a particular natural history characteristic - one that you expect to be related to BMR.
a.  why might this natural history metric be related to BMR?
b. Set up your query, and include 2 major groups to compare (ectothermic reptiles vs. endothermic birds, bony fish vs. cartilaginous fish, herbivore mammals vs. carnivore mammals,  etc.). You can even do a subset of the critters graphed above!
c. Note:  You may want to play around with a few traits or a few animal groups until you feel you have large enough sample sizes to tell a story.
2. Graph the relationship in Excel as a scatterplot. Explain the trends you see. Can you use BMR to explain these trends? 
3. Using the powerpoint slide above as a template, create a single powerpoint slide, giving it a title (what are you comparing), add the Excel graph, and a sentence or 2 explaining your conclusions. You’ll present this in class on Wednesday 
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HOW TO CREATE A SCATTERPLOT IN EXCEL, USING 2 GROUPS
1. Sort your data by your 2 groups (Endotherms vs. Ectotherms, 1 family vs. another, 1 feeding type vs. another, etc. Just Sort by that Column that differentiates the 2 groups.
2. Insert  Scatterplot  Scatter with only markers
3. In Chart Tools  Design  Select Data
4. Add your 2 sets of data, one at a time
a. In Legend Entries (Series)  Add 
i. Series name – your first group name (Endotherms, Ectotherms, etc.)
ii. Series X Values – highlight all the cells in the Mass column for all your species in that category 
iii. Series Y Values – highlight the cells in the column for the metric you have chosen that fall into that same category
b. Add a Legend Entry for your 2nd group, using the same steps
5. Add a Trendline for each of the two datasets on your graph – right-click on any datapoint and select “Add Trendline.” What type of line fits best? Linear? Exponential? You decide.
6. Label your x- and y-axis with appropriate titles (Mass in grams, Number of offspring, etc.) Chart Tools Layout Axis Titles
Endotherms	0.26	0.086	0.6175	0.1525	0.1125	29.5	13.0	3.15	8.640500000000001	0.0815	9.0	8.129999999999998	0.76	1.55	1.5875	1.4	0.7675	0.0055	0.6	3.04	2.6	0.071	0.0055	0.505	30.0	0.1595	0.1355	2.4	3.0	3.0	5.0	6.5	2.7	0.8	0.0815	0.318	3.75	0.295	1.7865	0.9515	0.425	0.0045	12.25	0.485	2.5	0.0023	2.8	0.6795	0.1	1.11	0.45	0.2205	3.5	0.2475	1.889	0.011	0.0054	0.0028	1.45	2.35	0.0449	3.9	4.562499999999999	2.1	2.225	0.8	0.4875	0.0036	4.0	0.775	0.441	1.2625	0.565	0.0043	0.0105	0.11	1.425	0.034	0.0815	0.36	0.159	0.432	5.5	0.184	4.8	1.816	4.2	9.5	6.75	6.0	0.07	0.301	0.0076	0.2778	0.011	1.05	0.0176	6.77	0.168	4.304999999999999	3.285	0.0035	4.0	0.656	0.155	1.3	1.5	0.133	0.17	0.207	0.415	1.357	0.4125	0.8	0.06	0.142	0.004	0.54	0.42	0.715	1.55	0.9975	0.0595	0.62	0.2805	0.483	0.0638	3.15	1.2	2.05	2.8	1.0095	0.175	0.071	0.045	0.013	0.1	0.4	1.025	0.6	0.432	0.5	0.225	0.026	0.0346	0.398	0.045	2.5	0.922	1.0	0.141	0.1701	0.0915	1.6	4.9	2.0	0.065	0.23	0.0125	0.4	0.013	0.16	0.12	0.0755	0.11	0.0375	0.0092	8.0	12.2	0.164	0.019	0.012	0.077	0.085	0.1115	1.026	0.1545	0.625	0.375	0.0525	0.28	0.0395	0.031	0.0665	0.7	0.0775	0.1641	0.015	1.3	0.046	0.03	0.4875	0.0136	0.043	0.021	0.04	0.045	0.0561	0.036	0.02	0.25	1.35	2.9835	0.2	0.137	0.007	0.032	1.026	0.07	0.1195	0.0265	0.0135	0.0534	0.265	0.045	0.088	3.0	0.45	1.0	0.1085	0.0095	0.0105	0.008	0.0119	0.0085	0.0105	0.615	1.015	0.907	0.0695	17.0	0.5389	0.036	0.035	0.042	0.0205	0.1162	0.019	0.391	0.0752	0.0191	0.049	0.0104	0.0369	1.85	3.15	0.0516	0.044	0.03	0.1446	0.005	0.407	0.34	0.1975	0.0083	1.8	0.0133	0.0835	0.02	0.0688	0.0805	0.077	0.051	0.095	0.012	0.0115	0.017	0.012	0.0105	0.026	0.445	0.5266	0.226	0.1525	0.1125	0.036	0.0173	0.024	0.1245	0.089	2.3	0.0205	0.025	0.0278	0.064	0.39	0.087	0.016	0.37	0.17	0.0265	0.0455	0.0086	0.0745	1.2	0.95	0.0145	0.315	1.615	0.0535	0.0395	0.011	0.0364	5.1	0.021	0.0245	0.154	0.0548	0.0578	4.55	18.0	0.0086	0.01	0.0844	0.0213	8.0	0.0085	1.157	0.454	0.43	0.0089	0.195	0.686	0.17	0.284	0.0733	0.0185	0.045	0.07	0.052	0.012	0.034	0.0285	0.04	0.1134	0.1115	0.0275	0.0305	2.15	0.022	0.12	0.019	0.012	0.0875	0.341	0.3275	6.2	3.8	0.9	0.085	0.525	0.0129	0.347	0.0105	0.13	0.05	0.034	0.068	3.36	0.214	0.219	44.0	0.7796	0.044	0.064	10.95	0.0478	0.891	0.1775	0.435	0.45	0.0451	0.01	0.017	0.011	0.01	0.0267	0.405	0.47	0.013	0.565	0.155	0.0428	0.021	8.85	1.0675	2.5	0.024	0.3	0.02	0.0102	0.3464	0.9975	0.004	0.17	0.05	0.0435	0.0053	0.908	0.34	0.713	1.226	0.5525	0.015	1.875	0.424	0.1135	0.9	1.043	0.86	0.9	0.7	0.9	0.57	0.0291	1.0765	1.245	0.8896	0.0575	0.1125	1.075	1.525	0.008	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.0	1.2	1.5	1.5	1.5	1.5	1.5	1.5	1.5	1.5	1.5	1.5	1.5	1.5	1.5	1.9	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.0	2.2	2.5	2.5	2.5	2.5	2.5	2.5	2.5	2.5	2.5	2.5	2.5	2.5	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.0	3.14	3.2	3.3	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.9	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.0	4.4	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.5	4.6	4.63	4.8	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.0	5.5	5.5	5.5	5.5	5.5	5.5	5.5	5.5	5.5	5.6	5.8	6.0	6.0	6.0	6.0	6.0	6.0	6.0	6.0	6.0	6.0	6.0	6.0	6.0	6.0	6.0	6.0	6.0	6.0	6.0	6.0	6.0	6.0	6.2	6.5	6.5	6.5	6.5	6.5	6.5	6.5	6.7	7.0	7.0	7.0	7.0	7.0	7.0	7.0	7.5	7.5	7.5	7.5	7.5	7.5	8.0	8.0	8.0	8.0	8.0	8.0	8.5	8.5	8.5	8.700000000000001	9.0	9.0	9.0	9.0	9.0	9.0	9.0	9.0	9.5	9.5	9.5	9.5	9.5	9.5	10.0	Ectotherms	0.735	0.3895	1.065	0.034	0.014	38.5	1.552	1.263	0.392	0.12	0.75	0.5605	0.6	0.595	7.3	1.082	0.18	0.21	0.0835	0.61	0.027	1.2	4.5	0.075	0.155	1.9625	0.215	0.24	1.45	205.0	0.45	3.9	0.1701	6.5	0.286	0.042	7.0	40.0	0.15	43.6	4.3	51.0	75.0	165.0	8.5	55.0	28.5	30.0	335.0	170.0	575.0	150.0	1100.0	10.0	137.0	135.0	40.0	0.08	10.0	10.0	10.0	10.0	10.0	10.0	10.0	10.0	10.0	10.0	10.4	10.5	10.5	10.5	10.5	11.0	11.0	11.0	11.0	11.0	12.0	12.0	12.0	12.0	13.0	13.0	13.5	13.5	14.0	14.5	14.5	15.0	17.0	17.5	17.7	20.0	20.0	22.0	25.0	26.0	27.0	30.0	30.0	30.0	35.0	35.0	39.0	40.0	45.0	47.5	60.0	61.5	65.0	83.0	100.0	120.0	125.0	140.0	Mass (Log10)
Avg Number of Offspring
Animal Diversity Web, Quaardvark, 2012	
image3.jpeg
Comparing BMR (mass) to the avg. number of offspring
in endotherms (birds) vs. ectotherms (reptiles)

By Karen F.
+ Endotherms
B Ectotherms
Expon. (Endotherms)
2 = 40— Expon. (Ectotherms)
H — /‘
£ =
2
£ n /
H
H ] / =
LI |
o -
L]
LI ]
P | ol L E =
‘
1000 10000

0001 o001 01 1 10 100
Mass (Log10)





image1.jpeg
108
Elephant

102
=
g
& 104
E
=
Q. 1
=
H
10 i

e Ground squirrel

Mouse
Harvest mouse

102 -

02 107 100 1 10 102 10

Body mass (k) (log scale)

(a) Relationship of BMR to body size




image2.png
o e — — —

@ Quaardvark: Search and Report - Mozilla Firefox
Gt View History Bookmarks Tools Help

8 -c 4 (S REREN s mimaldiersty.umma.umich.ed/quasravark/scarch/ADS303DD-§366-0001-FC60-1F2B140015C8/ sart=1

2 MostVisted || Getting Stated 5, Latest Headiines

7 - [#8- screenshot on pe optopwindows7 £ | K3

Qussrdvark Search and Report | £ Take  screen capture (print your sc..

Animal Diversity Web
Y

University of Michigan
MUSEUM OF ZOOLOGY

£/

e Query Setup  Show Backpack  Save to Backpack  Download

Add animal group

Report

Taxonomic Ranks > Species

Reproduction: General Behavior > Number of offspring [Ny
e e Average (kg)

Physical Descripion > Oher hysclfeatres [ Sl
Taxonomic Ranks > Class [

‘Add more data

4 Number of offsorina & Mass-ka 4 Endothermic 4 Ectothermic & Pre-hatohinalbirth : Provisionina : Female.





image4.png
Animal Diversity Web

L EQUAARDVARK




