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“Tv the solid ground
Of Nature trusts the mind whick builds for aye.”—WORDSWORTH

NATURE : APHORISMS BY GOETHE
ATURE! We are surrounded and embraced
Dy her : powerless to separate ourselves from
her, and powerless to penetrate beyond her.

Without asking, or warning, she snatches us up into
her circling dance, and whirls us on until we are
tired, and drop from her arms.

She is ever shaping new forms: what is, has never
yet been ; what has been, comes not again. Every-
thing is new, and yet nought but the old.

We live in her midst and know her not. She is
incessantly speaking to us, but betrays not her secret.
We constantly act upon her, and yet have no power
over her.

The one thing’ she seems to aim at is Individuality;
yet she cares nothing for individuals. She is always
building up and destroying ; but her workshop is
inaccessible.

Her life is in her children; but where is the mother?
She is the only artist ; working-up the most uniform
material into utter opposites ; arriving, without a trace
of effort, at perfection, at the most exact precision,
though always veiled under a certain softness.

Each of her works has an essence of its own;
each of her phenomena a special characterisation :
and yet their diversity is in unity.

She performs a play ; we know not whether she sees
it herself, and yet she acts for us, the lookers-on.

Incessant life, development, and movement arc
in her, but she advances not. She changes for ever
and ever, and rests not a moment. Quietude is
inconceivable to her, and she has laid her curse
upon rest. She is firm. Her steps are measured,
her exceptions rare, her laws unchangeable.

She has always thought and always thinks ; though
not as a man, but as Nature. She broods over an

all-comprehending idea, which no searching can
find out.

Mankind dwell in her and she in them. With all
men she plays a game for love, and rejoices the more
they win. With many, her moves are so hidden, that
the game is over before they know it.

That which is most unnatural is still Nature ; the
stupidest philistinism has a touch of her genius.
Whoso cannot see her everywhere, sees her no-
where rightly.

She loves herself, and her innumerable eyes and
affections are fixed upon herself. She has divided
herself that she may be her own delight. She
causes an endless ion of new capacities for
enjoyment to spring up, that her insatiable sympathy
may be assuaged. s

She rejoices in illusion. Whoso destroys it in him-
self and others, him she punishes with the sternest
tyranny. Whoso follows her in faith, him she takes
as a child to her bosom.

Her children are numberless. To none is she
altogether miserly ; but she has her favourites, on
whom she squanders much, and for whom she makes
great sacrifices. Over greatness she spreads her
shield.

She tosses her creatures out of nothingness, and
tells them not whence they came, nor whither they
go. It is their business to run, she knows the road.

Her mechanism has few springs—but they never
wear out, are always active and manifold.

The spectacle of Nature is always new, for she is
always renewing the spectators. Life is her most
exquisite invention; and death is her expert con-
trivance to get plenty of life.

She wraps man in darkness, and makes him for ever
long for light. She creates him dependent upon 1}15
earth, dull and heavy ; and yet is always shaking him
until he attempts to soar above it.
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Land and wine

Competition from the New World, a changing climate and technological advances have threatened the
Burgundian notion that the quality of wine depends on regional geography and culture. Only flexibility can

keep the concept of terroir alive.
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The cover letter

Why should\aturepublish your study?
Suggest and exclude referees
|dentify related manuscripts

Alert us to potential competition



November 26, 2002

Editor | o i
Nature Genetics - | T
345 Park Avenue South, 10th Floor

New York, NY 10010-1707

USA
Dear Editor, .

It is not clear why a cover letter is required except to fulfill the silly British
preoccupation with letterhead and other emblems of status.

Please accept my correspondence,

Sincerely,



Editor assignment and
manuscript selection

Manuscripts are allocated daily
Authors do not chose the editor
No editorial board

Editorial criteria are uniform
within and across disciplines
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The Gamburtsev mountains and the origin and early
evolution of the Antarctic Ice Sheet

Sun Bo', Martin J. Siegert”, Simon M. Mudd®, David Sugden®, Shuiji Fujita®, Cui Xiangbin', Jiang Yunyun',

Tang Xueyuan' & Li Yuansheng'

Ice-sheet development in Antarctica was a result of significant and
rapid global climate change about 34 million years ago'. [ce-sheet
and climate modelling suggest reductions in atmospheric carbon
dioxide (less than three times the pre-industrial level of 280 parts
per million by volume) that, in conjunction with the development
of the Antarctic Circumpolar Current, led to cooling and gla-
ciation paced by changes in Earth’s orbit’. Based on the present
subglacial topography, numerical models point to ice-sheet
genesis on mountain massifs of Antarctica, induding the
Gamburtsey mountains at Dome A, the centre of the present ice
sheet™*. Our lack of knowledge of the present-day topography of the
Gamburtsev mountains* means, however, that the nature of early
glaciation and subsequent development of a continental-sized ice
sheet are uncertain. Here we present radar information about the
base of the ice at Dome A, revealing classic Alpine topography with
pre-existing river valleys overdeepened by valley glaciers formed
when the mean summer surface temperature was around 3 °C. This
landscape is likely to have developed during the initial phases of
Antarctic glaciation. According to Antarctic climate history
(estimated from offshore sediment records) the Gamburtsev
mountains are probably older than 34 million years and were the
main centre forice-sheet growth. Moreover, the landscape has most
probably been preserved beneath the present ice sheet for around
14 million years.

Deep-sea oxygen isotope records show that the Eocene and
Oligocene epachs represent times of global cooling culminating in
the development of the first Antarctic Ice Sheet and an impertant
expansion of Antarctic ice volume'. The Eocene {~52 to ~34 million
years {Myr) ago) is characterized by a global cooling trend which
continued during the remainder of the Cenozoic era. Subsequently
there were two stepped changes in the rate of cooling. The first, at the
Eocene-Oligocene boundary ~ 34 Myr ago, saw the onset of signifi-
cant glaciation in Antarctica. The second, at ~14Myr ago, is
recorded by a 6-7 °C cooling in the marine isotope record™ and in
terrestrial evidence of cooling of at least 8 °C in the Transantarctic
mountains’.

Two approaches to modelling the initial growth of the Antarctic
Ice Sheet show that glaciation begins in the upland mountain massifs
of Antarctica, at coastal Dronning Maud Land, the Transantarctic
mountains, and the Gamburtsev mountains beneath Dome A*®. This
central dome dominates glaciation because of its high altitude and
consequent cold surface temperatures. Ice-sheet modelling, ocean
cores and stratigraphic evidence suggest that for 20 million years,
from 34 to 14 Myr ago, Antarctica experienced orbitally driven ice-
volume fluctuations similar in scale to those of the Pleistocene ice
sheets of the Northern Hemisphere and that these fluctuations were
accompanied by marked changes in global sea level**". Tundra

biota survived at high altitudes during this period”. After 14 Myt
the ice sheet, at least in higher mountain peripheries in East
Antarctica, maintained its presence and control over the cold polar
climate of today, leading to extremely low rates of erosion", cold-
based local glaciers" and even the preservation of buried Miocene
ice",

Our knowledge of the subglacial topography at Dome A has been
obtained during only one radar flight in the 1970s*'"%,
Consequently, the present form and evolution of the Gamburtsev
mountains are poorly understood, making models of ice-sheet incep-
tion problematic, Indeed, the morphology of the mountains is less
well known than the surface of Mars.

In seasons 2004/05 and 2007/08, Chinese glaciologists made the first
detailed radar survey of the Gamburtsev mountains (as part of the
International Polar Year programme Chinese Antarctic Research
Expedition; CHINARE). The bed was detected in the majority of radar
lines (Fig. 1), and by subtracting ice thickness from surface elevation
{measured by GPS) the elevation of the bed could be found. The bed
elevations were then interpolated'” onto a regular grid with pixel
resolution of 140.5m (see Methods Summary and Supplementary
Methods for interpolation details). The unprecedented density of
radar transects in this region means that the resulting Digital
Elevation Model (DEM) provides the first detailed depiction of the
topography of the central Gamburtsev mountains (Fig. 2).

The topography revealed beneath the ice is striking (Fig. 2 and
Supplementary Fig. 1). The region consists ofa south-facing elongated
valley head, cutting over a kilometre into flanking mountains. The
whole region is covered by ice 1,649-3,135 m thick. The maximum
elevation of the topography is 2,434 m above sea level at 80° 18" §,
76° 10" E. The valley geometry is dendritic. We highlight this geometry
by extracting a drainage network using standard methods'® (Fig, 2,
Supplementary Diiscussion 1). Recent numerical modelling, backed by
empirical observations, has shown that ice cannot create such net-
works alone; subglacial topography takes this form only when ice
exploits pre-existing fluvial topography {Supplementary Fig. 2)*".
This fluvial landscape has subsequently been subject to intense valley
glaciation, as demonstrated by overdeepening in the valley floors of up
to 432 m and the presence of steep trough sides. It is also shown by
details such as the location of overdeepened basins at points of valley
convergence, staircases of intervening riegels or valley steps, hanging
tributary valleys, and corries with steep arcuate cliffs and flat floors at
the head of some tributary valleys (Fig. 3); such features are character-
istic of landscapes shaped by valley glaciers™*', Hanging valleys are
formed when ice ponds in tributary glaciers as they enter the trunk
glacier; this ponding leads to reduced ice surface slopes, which in turn
reduces shear stress and sliding velocities at the glacier bed, ultimately
reducing erosive capacity in the tributary glacier™*. Another effect of

'Polar Research Institute of China, 451 Jingiao Road, Pudang, Shanghai, 200136, China. *School of GeoSciences, University of Edinburgh, King's Buildings, Edinburgh EH 3w, UK.
*National Institute of Polar Research, Research Organization of Information and Systems, Kaga, 1-9-10, Itabashi-ku, Tokyo 173-8515, lapan.
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