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DWARF

Declining size - a general response to climate warming in Arctic fauna?




Why Foraminifera?
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Foraminifera test size: environmental controls
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Pawlowski et al., 2013

* Food availability (Boltovskoy and Wrigth, 1976)
Light (Hallock, 1981)

Temperature (Murray, 2006)

° Salinity (Nigam et al., 2006)

® pH (Kuroyanagi 2009)

DWARFISM (Boltovskoy and Wright, 1976)

1) Environmental stress limits growth and
reproduction

2) Optimal conditions results in faster growth
and earlier reproduction




Bergmann’s rule (1847)
Smaller size are found in warmer
regions.
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How the size structure of benthic community off west
Spitsbergen responded to climate-driven environmental
changes since the last glaciation?
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Paleoceanographic changes off Svalbard coasts depended mainly

on the intensity of Atlantic and Arctic waters inflow, the
influence of sea ice processes and tidewater glaciers activity
(meltwater and iceberg discharge).
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Glaciomarine conditions
Gradually increasing inflow of Atlantic water




Pleistocene Holocene

Warm
& wet
i Late Glacial Younger
| Interstadial Dryas
Late Glacial
O i .
© Maximum
l®)
Cold |
& dry T T T T T T T T T T T
20,000 BC

Rapid short-term cooling
Reduction of Atlantic water transport to the north
Dominace of Arctic water
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Intensification of Atlantic water inflow
Glaciers recession




Warm
& wet

o
o

Cold
Y &dry

Pleistocene
Late Glacial Younger
Interstadial Dryas
Late Glacial
| Maximum
10,000 BC

20,000 BC

Holocene

Stable environmental conditions
Intensive Atlantic Water advection




TEST SIZE = TEST VOLUME Elphidium excavatum

Melonis barleeanum

Cassidulina reniforme

Islandiella norcrossi

Volume = 0.5(4/3nr3)

Cibicides lobatulus

Volume = [1/3mth(r,2+r;r,+1,2)]
r,=04r,

Nonionellina labradorica

Hannah et al., 1994




0 test volume [7% vs. mean volume|
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5 O (%o vs. VPDB) 0 test volume [% vs. mean volume]
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