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Can we use genomics 
to help conserve 
biodiversity?
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Genetic information will be used to prolong your lifespan.
Can we do the same for biodiversity?
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It's also a story about technology and conservation

Into the wild ca. 2010
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What is in a genome?
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Genome in context: conservation genetics has a rich history

5

Bonnell & Selander 1976 (Science)
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Genome in context: Convention on Biological Diversity & 
various legislative acts

Target 4 (and 20): ….maintain and restore the 
genetic diversity within and between 
populations of native, wild and domesticated 
species to maintain their adaptive potential

Distinct Population Segment: quantitative 
genetic separation…. differ in genetic 
characteristics…
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Genome in context: A conservation genetics gap emerges
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Genomics enters the conservation discussion 
All selected articles predate 2010
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Conservation genetics problems have genomic solutions!

From Allendorf et al. (2010) 

Demography
Hybridization
Conservation units
Adaptation (captivity)

Adaptation (future change)

Inbreeding (spectrum)

Population viability
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More markers and adaptive loci is the answer

From Allendorf et al. (2010) 

Conservation genetics problems have genomic solutions!
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More markers and adaptive loci is the answer

From Allendorf et al. (2010) 

Conservation genetics problems have genomic solutions!

Increased resolution
"Adaptive loci"
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Conservation genet(om)ic climate in two parts

Part 1. Questioning the solutions

Part II.  Empirical examples and a way forward
______________________________________________

• Its okay to do basic and fundamental research!

• Basic and fundamental research will have applications (to conservation)
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Questioning the solutions

• We are in the midst of a Biodiversity crisis

• Very good intentions coupled with a demand to publish

• Various levels of experience handling and analyzing genomic data

• Human genomics is not wildlife genomics
• e.g. 23andMe has SNP data on 1,000,000s people
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Raw data

• Many ways to go from raw sequencing data to SNPs (pipelines)

• No standardized way to filter your data (leave as is; remove wonky SNPs)

• Lots of missing data (more SNPs)        less missing data (fewer SNPs)

No standard way to generate genomic (SNP) data
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312 permutations (all more-or-less used)
Shafer et al. (2017) Methods in Ecology & Evolution

RAD data

denovo assembly of RAD loci

“Cheap” reference

High quality
related reference
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No. of chromosomes
1 24

Shafer et al. (2017) Methods in Ecology & Evolution
Site-frequency spectra from sea lion data
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No. of chromosomes
1 24

Shafer et al. (2017) Methods in Ecology & Evolution
Site-frequency spectra from sea lion data

Expansion

Bottleneck
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Shafer et al. (2017) Methods in Ecology & Evolution
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Shafer et al. (2017) Methods in Ecology & Evolution
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Site-frequency spectra from sea lion data

One solution is actually to 
calibrate to microsatellite 

data!
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Thinking a bit about local adaptation
McMahon et al. (2014) Evolutionary Applications
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Detecting genetic basis to phenotypes is [very] difficult in wild 
populations
Kardos et al. (2016) Molecular Ecology
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Detecting genetic basis to phenotypes is [very] difficult in wild 
populations
Kardos et al. (2016) Molecular Ecology

How realistic are these 
sample and marker 

numbers?
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Detecting genetic basis to phenotypes is [very] difficult in wild 
populations
Anderson et al. 2022 BMC Genomics
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Detecting genetic basis to phenotypes is [very] difficult in wild 
populations

100s of loci of small effect

Anderson et al. (2022) BMC Genomics
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Questioning the genomics solution

• No standardized way to call SNPs

• Bioinformatics pipeline influences demographic inference

• GWAS / local adaptation very difficult

• Epigenetic influences (i.e. not inherited SNPs)

• Long recognized in the human world
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Conservation genet(om)ic climate in two parts

Part 1. Questioning the solutions

Part II.  Empirical examples and a way forward
______________________________________________

• Its okay to do basic and fundamental research!

• Basic and fundamental research will have applications (to 
conservation)
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Story 1: A genetic warning signal
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The most important metric of all:

Effective population size (Ne) is a 
population genetics convention describing the 
number of breeding individuals in an ideal 
population that would lose genetic variation at the 
same rate as the observed population.
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What is measured?

Census population size (Nc) 

Effective population size (Ne) 
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What is measured?
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What is measured?
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What is measured?

0.00074 1.8E-08
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What is measured?

Human Nc 
7,346,235,000

Human Ne 
~10,472 ***This is the value nature operates with!
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And by the way:
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Back to seals: what has influenced Ne (i.e. genetic diversity)?

Past Present
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Nc

N
e

Ne/Nc

Ne is correlated to Nc
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D
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We then built a model trying to understand Ne:Nc
N
e
/N

c

(a)

(Demography) Peart et al. (2020) Nature Ecol. Evol.
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N
e
/N

c

(a)

(Demography)

Ne much higher than predicted 

We then built a model trying to understand Ne:Nc

Peart et al. (2020) Nature Ecol. Evol.



PEDECIBA 2024 Aaron Shafer

D

40

N
e
/N

c

(a)

(Demography)

Ne much higher than predicted 

Ne much lower than predicted 

We then built a model trying to understand Ne:Nc

Peart et al. (2020) Nature Ecol. Evol.
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We then built a model trying to understand Ne:Nc

Peart et al. (2020) Nature Ecol. Evol.
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Story 1: A genetic warning signal - explained

Effective population size (Ne) is slow to respond to change

Census population size (Nc) responds immediately to change

Can use this model to identify at risk species

If species allowed to recover (Nc), loss of genetic 
diversity (Ne) will be minimized
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Story 1: A genetic warning signal - expanded
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Story 2: The extinction vortex
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Story 2: The Cleveland Peninsula
White et al. (2021) J. Wildlife Mgt.
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The "mountain goat" in the room
White et al. (2021) J. Wildlife Mgt.
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Minimal diversity and signatures consistent with inbreeding
White et al. (2021) J. Wildlife Mgt.
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Story 2: The extinction vortex
White et al. (2021) J. Wildlife Mgt.
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Conservation genet(om)ic climate in two parts

Part 1. Questioning the solutions

Part II.  Empirical examples and a way forward
______________________________________________

• Its okay to do basic and fundamental research!

• Basic and fundamental research will have applications (to 
conservation)
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Story 1: Political hurdles remain
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Story 2: Political hurdles remain

Alaska Board of Game voted 4:3 to open the hunt
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A way forward: recognizing and understanding the "gap"

From Britt et al. (2018)

Collaborate with non-academics
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A way forward: bridging the "gap"

Restructure funding & evaluation A road map forward

From Shafer et al. (2015); Kardos & Shafer (2018) 
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A way forward: standard operating procedures

Hemstrom et al. (2024) 



PEDECIBA 2024 Aaron Shafer

17, 2017, consistent with 36 CFR 219 
Subpart B. The planning area is located 
in Chaffee County, Colorado and 
encompasses approximately 21,600 
acres (9,790 acres on BLM and 11,810 
acres on USFS) of public land and 
national forest. The purpose of the 
public scoping process is to determine 
relevant issues that will influence the 
scope of the environmental analysis, 
develop alternatives and guide the 
planning process. Preliminary issues for 
the planning area have been identified 
by the BLM and USFS personnel; 
Federal, State, and local agencies; and 
other stakeholders. The issues include: 
Managing for sustainable outdoor 
recreation, visitor growth and visitor 
enjoyment; conserving and protecting 
monument resources and objects or 
values including bighorn sheep, 
peregrine falcon, terrestrial and avian 

encouraged to help identify any 
management questions and concerns 
that should be addressed in the plan. 
The BLM and USFS will work 
collaboratively with interested parties to 
identify management decisions best 
suited to local, regional, and national 
needs and concerns. The BLM and 
USFS use and coordinate the NEPA 
scoping process to help fulfill the public 
involvement process under the National 
Historic Preservation Act (54 U.S.C. 
306108) as provided in 36 CFR 
800.2(d)(3). The information about 
historic and cultural resources within 
the area potentially affected by the 
proposed action will assist the BLM and 
USFS in identifying and evaluating 
impacts to such resources. 

The BLM and USFS will consult with 
Native American Tribes on a 
government-to-government basis in 

comment, you should be aware that 
your entire comment—including your 
personal identifying information—may 
be made publicly available at any time. 
While you can ask us in your comment 
to withhold your personal identifying 
information from public review, we 
cannot guarantee that we will be able to 
do so. 

Authority: 40 CFR 1501.7, 43 CFR 1610.2. 

Jamie E. Connell, 
BLM Colorado State Director. 
[FR Doc. 2019–09837 Filed 5–13–19; 8:45 am] 
BILLING CODE 4310–JB–P 

DEPARTMENT OF THE INTERIOR 

Bureau of Land Management 

[19X.LLAKA02000.L16100000.DS0000. 
LXSS0L3l0000.241A] 
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17, 2017, consistent with 36 CFR 219 
Subpart B. The planning area is located 
in Chaffee County, Colorado and 
encompasses approximately 21,600 
acres (9,790 acres on BLM and 11,810 
acres on USFS) of public land and 
national forest. The purpose of the 
public scoping process is to determine 
relevant issues that will influence the 
scope of the environmental analysis, 
develop alternatives and guide the 
planning process. Preliminary issues for 
the planning area have been identified 
by the BLM and USFS personnel; 
Federal, State, and local agencies; and 
other stakeholders. The issues include: 
Managing for sustainable outdoor 
recreation, visitor growth and visitor 
enjoyment; conserving and protecting 
monument resources and objects or 
values including bighorn sheep, 
peregrine falcon, terrestrial and avian 
wildlife habitat, cultural and historical 
resources, geological features and 
riparian values; understanding and 
addressing tribal values; and addressing 
existing uses such as livestock grazing. 
Preliminary planning criteria include: 
Compliance with FLPMA, NFMA, 
NEPA, and other applicable laws and 
regulations; consultation and 
coordination with Native American 
Tribes with due consideration to Tribal 
concerns; incorporate the BLM Colorado 
Standards for Public Land Health and 
USFS planning criteria; management 
decision consistency across agency 
boundaries within the BCNM and with 
other contiguous public lands; continue 
managing Wilderness Study Areas 
under the Interim Management Policy 
for Lands under Wilderness Review 
until Congress acts on a designation or 
releases lands from consideration; 
recognize valid existing land-use and 
ownership rights; include adaptive 
management criteria to explore 
alternative ways to meet future 
management objectives; comply with 
existing plans and policies of adjacent 
local, State, Federal agencies and local 
Native American Tribes to the extent 
practicable; and use the best available 
scientific information and research 
where practicable for the planning 
effort. 

The BLM and USFS will evaluate 
identified issues to be addressed in the 
plan, and will place them into one of 
three categories: 

1. Issues to be resolved in the plan; 
2. Issues to be resolved through policy 

or administrative action; or 
3. Issues beyond the scope of this 

plan. 
The BLM and USFS will provide an 

explanation in the Draft RMP–FP and 
Draft EIS as to why an issue was placed 
in category two or three. The public is 

encouraged to help identify any 
management questions and concerns 
that should be addressed in the plan. 
The BLM and USFS will work 
collaboratively with interested parties to 
identify management decisions best 
suited to local, regional, and national 
needs and concerns. The BLM and 
USFS use and coordinate the NEPA 
scoping process to help fulfill the public 
involvement process under the National 
Historic Preservation Act (54 U.S.C. 
306108) as provided in 36 CFR 
800.2(d)(3). The information about 
historic and cultural resources within 
the area potentially affected by the 
proposed action will assist the BLM and 
USFS in identifying and evaluating 
impacts to such resources. 

The BLM and USFS will consult with 
Native American Tribes on a 
government-to-government basis in 
accordance with Executive Order 13175 
and other policies. Tribal concerns, 
including impacts on Native American 
trust assets and potential impacts to 
cultural resources, will be given due 
consideration. Federal, State, and local 
agencies, along with Tribes and other 
stakeholders that may be interested in or 
affected by the proposed action that the 
BLM and USFS are evaluating, are 
invited to participate in the scoping 
process and, if eligible, may request or 
may be requested by the BLM and USFS 
to participate in the development of the 
environmental analysis as a cooperating 
agency. The BLM and USFS will use a 
joint interdisciplinary approach to 
develop the plan in order to consider 
the variety of resource issues and 
concerns identified. Specialists with 
expertise in the following disciplines 
will be involved in the planning 
process: Outdoor recreation, wildlife 
and fisheries, threatened and 
endangered species; vegetation; invasive 
and noxious weeds; rangeland 
management; forestry; soils; hydrology; 
riparian systems; cultural resources and 
Native American interests; minerals and 
geology; fire ecology and management; 
paleontology; lands and realty; 
sociology and economics; visual 
resource management; law enforcement; 
and geographic information systems. 

You may submit comments on issues 
and planning criteria in writing to the 
BLM at any public scoping meeting, or 
you may submit them to the BLM using 
one of the methods listed in the 
ADDRESSES section above. To be most 
helpful, you should submit comments 
by the close of the 30-day scoping 
period or within 15 days after the last 
public meeting, whichever is later. 

Before including your address, phone 
number, email address, or other 
personal identifying information in your 

comment, you should be aware that 
your entire comment—including your 
personal identifying information—may 
be made publicly available at any time. 
While you can ask us in your comment 
to withhold your personal identifying 
information from public review, we 
cannot guarantee that we will be able to 
do so. 

Authority: 40 CFR 1501.7, 43 CFR 1610.2. 

Jamie E. Connell, 
BLM Colorado State Director. 
[FR Doc. 2019–09837 Filed 5–13–19; 8:45 am] 
BILLING CODE 4310–JB–P 

DEPARTMENT OF THE INTERIOR 

Bureau of Land Management 

[19X.LLAKA02000.L16100000.DS0000. 
LXSS0L3l0000.241A] 

Notice of Availability of the 
Supplemental Draft Environmental 
Impact Statement for the Haines 
Amendment to the Ring of Fire 
Resource Management Plan; Notice of 
Public Meeting 

AGENCY: Bureau of Land Management, 
Interior 
ACTION: Notice. 

SUMMARY: The Bureau of Land 
Management (BLM), Glennallen Field 
Office is issuing for public comment the 
Supplemental Draft Environmental 
Impact Statement (EIS) for the Haines 
Amendment to the Ring of Fire 
Resource Management Plan. BLM 
Alaska will hold a public meeting in 
Haines to receive comments on the 
Haines Amendment Supplemental Draft 
EIS. The Supplemental Draft EIS will 
supplement the December 2012 Draft 
Resource Management Plan 
Amendment/Draft Environmental 
Impact Statement for the Haines 
Planning Area that originally analyzed 
which, if any, designations and 
associated management practices best 
fulfill the resource needs and multiple 
use demands within the Haines 
Planning Area. 
DATES: To ensure that the BLM will 
consider your comments on the Haines 
Amendment Supplemental Draft EIS, 
BLM Alaska must receive your 
comments no later than August 1, 2019, 
which is 90 days after the 
Environmental Protection Agency 
published its notice of availability of the 
Haines Amendment Supplemental Draft 
EIS in the Federal Register. BLM Alaska 
will announce the date, time, and 
location of the public meeting in Haines 
on its website, through public notices, 
media news releases, and/or mailings. 
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Writing letters can make a difference!
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Writing letters can make a difference!
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Thanks! email: aaronshafer@trentu.ca

mailto:aaronshafer@trentu.ca

