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Tasmanian devils
(Sarcophilus harrisii)

* Largest extant marsupial carnivore

* Top—predator

* Specialised scavenger

* Endemic to Tasmania

* Low genetic diversity at mitochondrial, nuclear and MHC genes

* Extinction threatened due to spread of Devil Facial Tumor Disease (DFTD)
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Research questions &

Has the population size of devils changed through time?

Is the low genetic diversity a recent phenomena?

Does different regions differ in demographic histories?

Does summary statistics, full-likelihood and ABC give congruent
results?
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El Nino—Southern Oscillation
activity 3—5k YBP




European settlement 200 YBP
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Approach &/

330 devils

10 microsatellite loci

3 DFTD populations

6 non—DFTD populations

Sampled in 1964 and 2004-2005



Population structure
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Genetic diversity ™

Region
northwest

west coast
Central Plateau

east coast
east coast
Pooled

Year
2004

2004

2004

2005

1964
2004-2005

n

108
22
71
105
24
306

P—values <0.05 are indicated with bold.




Bottleneck tests

Region Mutation model  Loci with excess Wilcoxon test mode—shift test
of heterozygotes P—value
0.007
0.097
0.577
0.715
0.850
0.898
0.003
0.278
0.947
0.042
0.348
0.935
0.027
0.156
0.419
0.002
0.116
0.988

All northwest IAM
repeats

west coast

Central Plateau

east coast

east coast

(1964)

Pooled

OOV Uhnhuhhnhdbs, AN WARAG & A LA OG0
o o o o o ) o ) o o




Population size ch

northwest Central Plateau

log(r) log(r) log(r)

west coast east coast east coast (1964)




Model Exponential Linear
90% 90% BF 90% 90%
HPD HPD (M<N;) HPD HPD
Region Parameter lower Mean Median upper lower Median upper
northwest log1o(7) 461 -159 -1.77 0.99 6.5 -5.00 -2.04 0.94
log)o () -222 026 0.13 5.00 -1.30 1.39 5.00
log10(6) 417 -194 -1.80 0.05 -4.14 -1.67 0.03

west coast log)o(7) 500 -141 -183 191 . -5.00 -2.11 2.15
log1o(te) 240 090 0.96 5.00 -1.89 2. 5.00
log)0(8) 359 -124 -102 0.39 344 i 0.33

Central Plateau  logo(7) 482 -176 -183 024 . -5.00 2. -0.19
log1o(ts) -132 028 0.08 470 -0.37 ; 495
log;0(6) 436 209 -191 0.07 433 . 0.10

east coast log)o(7) 409 -180 -1.75 -042 . -4.59 2. -0.71
log; () -131 034 0.31 3.02 0.03 . 450
log10(6) 405 -195 -1.79 -0.12 -393 . -0.15

east coast logo(r) 453 -123 -167 245 . -5.00 2. 1.80
(1964) logo(ty) 267 087 0.96 5.00 -0.75 2. 5.00
log)0(0) 324 -100 -086 0.46 292 i 0.32

Pooled log1o(r) 467 -18 -189 0.02 _ 483 2.02 0.14
logyo(t) 1152 013  -005 465 -0.64 . 493
1og;(6) 435 216 -2.05 0.06 421 . -0.04




northwest Central Plateau

west coast




northwest

west coast

Central Plateau

east coast

east coast
(1964)

Pooled

Parameter

90%
HPD
lower

Mean

Median

6319
48 966
7 682 985

15350
87 386
15908 784

5043
28184
24199 114

2 842
29078
1 094 806

3948
91 738
5996 999

6 457
41 907
5808 032







present

Parameter

90%
HPD
lower
144
146
93
491
1203
2648
21

40
100
2006
2112
0.08
0.30
1x10*
0.10

Mean

497
446
432
714
5213
6418
117
578
1140
3060
5180
0.40
0.60

3x10™

0.17

7x107

Median

468
419
396
722
5119
6849
100
402
836
2682
3840
0.40
0.60
2x10*
0.16
1x10”

90%
HPD

upper

848
763
788
996
9377
9999
202
1168
2302
4312
9640
0.70
0.92

4x10*

0.25

2x10°
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Summary of results &/
ABC current N, 432-714 individuals
MSVAR ancestral N, 1,000—2,000 individuals
MSVAR current N, 200-1,000 individuals
BOTTLENECKs statewide 2—6k YBP
MSVAR population declines 2-4k YBP

29-48k YBP

MSVAR population size decline 78-90%



Main findings

* Devils have had low genetic
diversity for thousand of years

* Population declines coincides with
climate changes during the LGM
and increased ENSO activity

 European settlement and DFTD
has not influenced genetic
diversity
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