"Employing Genetics To Study
Whales

An Informal Introduction
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Lunch break in Samana Bay, the Dominican Republic 1990




Camp in Uummannag District, Northwest Greenland 1991




= Mlany populations:and
species.depleted due to
past commercial whaling
operations.

= Subsistence hunting still
ongoing in many parts of
the world, as well as
scientific whaling, and
seme unknown degree of
lliegal whaling:

SV Rale"watching a source
of Income In many
developed as well as
underdeveloped countries.
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= Very different system compared to “standard”
terrestrial-or fresh water models. Also different
from many marine organisms
— Active dispersal at all life stages
— Wide ranges of movement in an environment with few

barriers

— Long life-span and presumably some degree of “culture”
among individuals




= Advantages
— Taxonomically closely related species-complex

— Many truly cosmopolitan species, i.e., many different
levels of evolutionary divergence

— Mating and foraging tempo-spatially separated in many

Species




= Disadvantages
— Difficult to-observe and tag directly

— Highly political due to very different cultural views on
exploitation of whales

— “Pop science”




Finite population sizes
Overlapping generations
Small litter size

— For Iinstance:

= Humpback whales in the north; Atlantic.number.some.
10,000 InRdividuals. EFemalesimature at the age of six
and'give birth to one calf every second year. The life
expectancy Is supposedly 30 years, but not known.




Mol ecular
Mode and rate of mutation

Ecosyst
Changes in abundance & structure

=

Organismal
Mode and rate of dispersal & gene flow
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Sequencing MtDNA

Microsatellite genotypilgli ikt
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hesHumplack \Whale
Meclaigiare vaeangllae

Cosmopolitan species
Weight:~40tonnes
Length ~45’ or 15 meters
Age at maturity: 6-7

Protected in the US under the enda 'ered
species as'well as the marine mammal

priotection act é

(for all

S ntemational trade regulated by CITE
cetacean species)




East-west Cline in Estimates of Genetic
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% of each clade
Common western
Barents Sea 97 3
Iceland 86 14
West Greenland 70 30
Labrador 74 26
Newfoundland 68 32
Gulf of St. Lawrence 38
Gulf of Maine 67 33
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Common North Atlantic alleles
western North Atlantic alleles
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Nuclear DNA

Fsr Range Hst Range
(mean) (mean)
.0022 - .009
western NAtl. .0002 .0001-.0005 .009 .000 -.026

- WNAtl. .0038 .0009-.0078 .040 .015-.085

- WNAL. 0014 .0003 -.002/7 .025 .010-.042

Nuclear DNA estimates based on six loci













|dentification Of I\/Iother & Calf










Mediterranean Sea
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@ exponential population expansion







= |nsights on an ecological time scale

— Individual identification
= 6-15 microsatellite loci
= Estimation of abundance and individual ranges of movement

— |dentification of close relatives
= 20+ microsatellite loci for parent-offspring detection
Estimation of abundance
Reproductive success -> selection
Populatien stricture
EsStimation of demographic parameters
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Area Period Samples I#(x 107) 95% CI limits®(x 107) Genotypes Males Females
Barents Sea 1992-1993 36 8.46 49 - 38 85 13 22
Gulf of St. Lawrence 1990-1995 65 1.94 1.26 - 5.52 56 28 28
Gulf of Maine 1990-1995 1.38 1.02-2.11

Iceland/Jan Mayen 1991-1993 1.42 0.88 - 3.28

Newfoundland/Labrador 1991-1995 1.34 1.07 -1.86

West Greenland 1988-1994 1.23 0.89-2:10

SSSinus inter-area recaptures 2,491 o 1.34 -1.75 2,368

——

Unique genotypes only ...2,368 1.51 TR 72 1,331% 1,0388

#E_l'g_ﬁ'ability PEENTIcal genotype " across all loci calculated from all samples (including recaptures). SEstimated from 1,000
PooLStrap'samples. “No gender was obtained for a total of four samples
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= Abundance estimates of each sex were estimated

from with the samples collected on the breeding
ground during 1992 and 1993

= Even sex ration in calves and among feeding
ground samples

- = Difference in.male and female abundance

- probably-due to™temporal fiaelity” in migration
timing among females




Julian Day (1993)

# Not significant (F=24, df = 1, 51)
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+ Non-mothers
Mothers in 1992
» Mothers in 1993

— Linear Regression (all)

y=0.641x + 12,553
R?=04777
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