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The Tell-Tale Tusk
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TELL-TALE TUSK
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Animal was alive during affliction to the tusk, evidenced
by the tusk polishing




Distinctive pattern near
trunk

Intact —
In the alveolus

Closeup of pitting damage on tusk evident where it emerges from alveolus



TRAL VIEW OF TUSK

evident where it emerges from alveolus
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Iitrogen Isotopes
n lake sediments
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EFFECTS OF ACID RAIN

Caddisflies, mayflies, salamanders, snails, brook trout: trophic cascades



Our

Nitric acid rain event ~12,900 yes
Fegley 1987) and Tunguska event

Known

*Some type of acidification occt
*Tusk diameter is reduced _
*Polishing occurred (mammoth wa
*Preservation of fossils even less like

reduced diametel&

polishing during lifetime
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Demonstration with the
@llslale Tusk, featuring Dick
Mol



= LEMON JUICE ON YOUR SALAD

dissolution and
. subsequent polishing

Grazing all day long
Constant exposure of ivory to acid — dissolves cementum and ivory
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10 the hypothesis
1. Get a radiocarbon date
(~12,800 cal yr BP?)

. Replicate the dissolution
pattern by treating ivory with
arious strengths of nitric acid
) simulate the effects of nitric
acid rain.

3. Assess how much tusk material
Is removed by different
strengths of nitric acid
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INITIAL 5 DAY
EXPERIMENT
ELK ANTLER TINES,

LEMON JUICE
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RESULTS - REPLICATION
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ts — Mass loss
Dry Mass by pH Nitric Acid
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8.7% lost

12/3 22/3 1/4 11/4 21/4 1/5
time, 10 day intervals
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StUmmary

eV W NICECIO rain explain the
IEEID OO 1S mammoth tusk?
locarbon date yet

ost in 2 months (pH 2 - pH 1)
d antler material softened

Xperiments were too static
eally we need to test process on an elephant

Compare to the North Sea tusk
. - Experiment using an elephant
| Cc . Not disproven yet, need more work
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If our hypothesis is correct, this
has major implications for
recent climate change and
causation for the mammoth
extinction.

If correct, it will lend support to
the Firestone et al. 2007
extraterrestrial impact
hypothesis.
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