BIOE 521 Conservation Biology

CWP = Mills, Conservation of Wildlife Populations,

RFDS = Wickham & Grolemund, R for Data Science

Week
and HW due that Friday

Remote Lecture &
primary papers

In Class Lecture &
CWP Reading

R Exercise & RFDS
Reading

Human population growth and resource use

1 Aug 17/19/21

Cohen 1995. Population
growth and the earth's
human carrying capacity.
Science 269: 341-346.
Nekola et al. 2013 TREE
28:127-130

Population growth
models

CWPCH1,11

UN 2019 world and
regional human
population
projections

RFDS 1, 2, 3.1-3.6

Tour of R Studio

Exercise: Using plots to
understand US census
data

Data for census
exercise.

2 Aug 24/26/28

R census plotting exercise
due

Vitousek et al. 1986.
Human appropriation of
the products of
photosynthesis. BioScience
36: 368-373.

Rojstaczer et al. 2001.
Human appropriation of
photosynthesis products.
Science, 294: 2549-2552.

Human resource
consumption: fossil
fuels and TNPP

CWP CH 5, 6 (pages
114-125)

RFDS 3.7-3.10, 4

Exercise: Mapping the
Human Footprint Index
with ggplot2 using
coord_quickmap()

Biodiversity: How many

species exist? What are current extinction rates? Are they unusual?

3 Aug 31/Sep 2/4

R HFI mapping exercise due

Pimm et al. 1995. The
future of

biodiversity. Science 269:
347-350.

Mora et al. 2011. How
many species are there on
earth and in the

How many species
exist? Describing
Patterns of
diversity.

CWP CH 13

RFDS 5, 6, 27

Exercise: Data
wrangling with dplyr to
summarize (and plot)
differences in group
size between species

ocean? PLoS Biology 9:1-8 and habitats
e1001127
4 Mon off, Sep 9/11 Rosenberg et al. 2019. What are current RFDS 7

Worangling group size data
exercise due

Decline of the North
American avifauna. Science
366: 120-124.

Estes et al. 2011. Trophic
downgrading of planet

(Wed/Fri)

Earth. Science: 333301-306.

and historic
extinction rates?

(Wed/Fri)

(On your own)



https://www.montana.edu/screel/teaching/bioe-440r-521/documents/cohen.pdf
https://www.montana.edu/screel/teaching/bioe-440r-521/documents/human%20pop%20growth%20TREE%202013.pdf
https://population.un.org/wpp2019/Graphs/Probabilistic/POP/TOT/900
https://population.un.org/wpp2019/Graphs/Probabilistic/POP/TOT/900
https://population.un.org/wpp2019/Graphs/Probabilistic/POP/TOT/900
https://population.un.org/wpp2019/Graphs/Probabilistic/POP/TOT/900
https://www.montana.edu/screel/teaching/bioe-440r-521/course-outline/Tour%20of%20RStudio.pdf
https://www.montana.edu/screel/teaching/bioe-440r-521/documents/US_pop_projections.txt
https://academic.oup.com/bioscience/article-abstract/36/6/368/230276
https://science.sciencemag.org/content/294/5551/2549.abstract?casa_token=bW4zwAhu5KsAAAAA:aM_RuGDH2bvyQemNY9vRi6CUtwnX254DUmlvjKmlu0h0-seVmaWoZ5HoEAPNaYlw-gWJS-kYqr1lzQ
https://www.montana.edu/screel/teaching/bioe-440r-521/documents/pimm%20et%20al%20-%20biodiversity.pdf
https://www.montana.edu/screel/teaching/bioe-440r-521/documents/mora%20et%20al%202011.pdf
https://science.sciencemag.org/content/366/6461/120.abstract?casa_token=xmNHKfa80W0AAAAA:MxmUvojwXIZ9IZbHG__YLhlqjkgiAq4iB_Gpm_uB_9BMm-SgiECVtS7B6g0Y7sm6htfIveNOSvYSAQ
https://science.sciencemag.org/content/333/6040/301.abstract?casa_token=SCs6kwm-uscAAAAA:B_ToR7k7fgI9CwdvC6DE-8ijrBWp4KjZ9G-heQD-cafFDEqKpnGbep_b1fgPAqP3sDg6NnQCNM5tSQ

Designing and interpreting field studies: estimating population density and demographic rates

5 Sep 14/16/18

Written summary of
Rosenberg et al. methods,
results, strengths,
weaknesses due

Who lives and dies?
extending ordinary least
squares regression to
generalized linear models
and glm()

Mean, variance,
OLS regression
using Im()

CWP CH 2

RFDS 8,9

Exercise: Hypothesis
testing for effects on
group size using
regression models

6 Sep 21/23/25

Hypothesis testing exercise
due

Chandler 2014 Distance
sampling analysis in
unmarked. CRAN, Vienna,
Austria.

Unbiased estimates
of population size:
accounting for
detection with
distance sampling

CWPCH4

Statement of
hypotheses (models) to
be compared, sampling
design and methods to
apply distance
sampling to test effects
on magpie density

Example code: model
selection and
multimodel inference
using AIC, as template
for magpie analysis

7 Sep 28/30/0Oct 2

Written hypotheses (i.e.,
models), sampling design &
methods for magpie study
due

Rosenblatt et al. 2014.
Detecting declines of apex
carnivores and evaluating
their causes: An example
with Zambian lions.
Biological Conservation
180, 176-186.

Unbiased estimates
of survival rates:
accounting for
detection with
mark-recapture

RFDS 10, 11

Example code: CJS
model of apparent
survival in dippers
using RMark (nothing
turned in)

Magpie data collection

Example code: distance
sampling for puku in
unmarked, as template
for magpie analysis

8 Oct 5/7/9

Results for analysis of effects
on magpie density due

USFWS 2017. Removing the
Greater Yellowstone
Ecosystem Population of
Grizzly Bears From the
Federal List of Endangered
and Threatened Wildlife.
Federal Register 82:30502-
30508 (up to “recovery
planning...”)

Age- and stage-
structured
population growth
models: Leslie
projection matrix

CWPCH7,12

RFDS 12, 13, 21

Example code: PVA
with multiple
projection matrices for
Mountain Golden
Heather

Exercise: count-based
PVA for YGB



https://www.montana.edu/screel/teaching/bioe-440r-521/course-outline/distsamp.pdf
https://www.sciencedirect.com/science/article/pii/S0006320714003875
https://www.govinfo.gov/content/pkg/FR-2017-06-30/pdf/2017-13160.pdf#page=1

Genetic issues in conservation: speciation and the ESA, hybridization, inbreeding

9 Oct 12/14/16

YGB PVA exercise due

US Endangered Species
Act (through page 14)

USFWS Distinct Population

Segment policy from
Federal Register

Speciation and the
ESA
CWP CH 3

RFDS 17,18

Exercise: Piped data
processing with high
throughput genetic
sequencing data

10 Oct 19/21/23

Piped genetic data
processing exercise due

Allendorf et al. 2001. The
problems with hybrids:
setting conservation
guidelines. Trends Ecol
Evol 16: 613-622.

Hybridization

RFDS 19

Exercise: Creating
functions to avoid
repetition (and error)

11 Oct 26/28/30

Coding functions exercise
due

Keller & Waller.

2002. Inbreeding effects in
wild populations. Trends
Ecol Evol 17: 230-241.

Caro & Laurenson

1994. Ecological and
genetic factors in
conservation: a cautionary
tale. Science 263:485-486.

Inbreeding

CWP CHO9

RFDS None

Connectivity: island biogeography, isolation by resista

nce

12 Nov 2/4/6

Nov 3: Vote.

Simberloff & Wilson 1969.
Experimental
zoogeography of islands:
the colonization of empty
islands. Ecology 50, 278-
296.

Island
Biogeography

CWP CH 10

RFDS 21

13 Wed off, Nov 9/13

Paper due

McRae, B. H. (2006).
Isolation by resistance.
Evolution 60, 1551-1561.

Creel et al. 2019.
Carnivores, competition
and genetic connectivity in
the Anthropocene.
Scientific Reports 9, 16339
Mon/Fri

Isolation by
distance and by
resistance

Mon/Fri

RFDS 28

(On your own)

Graduate student prese

ntations

14 Nov 16/18

RFDS 29

(On your own)



https://www.montana.edu/screel/teaching/bioe-440r-521/documents/esa.pdf
https://www.montana.edu/screel/teaching/bioe-440r-521/documents/esa.pdf
https://www.montana.edu/screel/teaching/bioe-440r-521/documents/DPS.pdf
https://www.montana.edu/screel/teaching/bioe-440r-521/documents/DPS.pdf
https://www.montana.edu/screel/teaching/bioe-440r-521/documents/allend.pdf
https://www.montana.edu/screel/teaching/bioe-440r-521/documents/keller.pdf
https://www.montana.edu/screel/teaching/bioe-440r-521/documents/keller.pdf
https://www.montana.edu/screel/teaching/bioe-440r-521/documents/caro.pdf
https://www.montana.edu/screel/teaching/bioe-440r-521/documents/caro.pdf
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.2307/1934856
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.0014-3820.2006.tb00500.x
https://www.nature.com/articles/s41598-019-52904-0

