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EXPLANATION

Coal-bearing geologic units
Tertiary (Paleocene to Eocene)
|I| Cretaceous

Triassic

LW Permian to Triassic

- Permian

|:| Ocean water
|:| Ice shelf
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science for a changing werld

GIS Representation of Coal-Bearing Areas
in Antarctica

By Matthew D. Merrill

|:| Ice, snowpack, or

non-coal-bearing geologic unit
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Antarctica and Gondwanaland

Sutures and Futures

Alessandro Antonello

The modern continent of Anlarclica and the ancient superconti-
nent of Gondwanaland accompanied each other across their twen-
tioth-century emergence and figuration in science, culture, and
geopolitics. Both were emergent geocullural entities at the end of
the nineteenth century, products of imaginative as much as of ma-
terial encounters. Knowledge about the two landmasses was gained
and refined across the twentieth century, as an explosion of scientif-
ic, exploratory, and cultural work outlined their contours, narrated
their histories, created institutions devoted to knowing and manag-
ing them, and speculated about their futures. By the century’s end a
range of consilient and contradictory interpretations of the continents
had proliferated.

In his 1937 magnum opus, Our Wandering Continents, the South
African geologist and leading advocate of continental drift theory
Alexander du Toit called Antarctica the “key-piece” of Gondwana-
land, “around which . . . the remaining ‘puzzle-pieces’ . . . can with
remarkable precision be fitted” (see chap. 5).! Given the fragmented
modern histories of Gondwanaland, there is no single “key” to unlock
all its genealogies—Antarctica certainly cannot be such a key. It was

not only southern geologists and other southern actors who enrolled
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DISCOVERY OF COAL

by the rocks of the island we are passing, and there left
everything except the barest necessaries. After dinner
to-night Wild went up the hill-side in order to have a
look at the plateau. Hc came down with the news that
the plateau is in sight at last, and that to-morrow should
see us at the end of our difficulties. He also brought
down with him some very interesting geological speci-
mens, some of which certainly look like coal. The
quality may be poor, but I have little doubt that the
stuff is coal. If that proves to be the case, the discovery
will be most interesting to the scientific world. Wild
tells me that there are about six seams of this dark
stuff, mingled with sandstone, and that the seams are
from 4 in. to 7 or 8 ft. in thickness. There are vast
quantities of it lying on the hill-side. *We took a photo-
graph of the sandstone, and I wish very much that we
could spare time to examine the rocks more thoroughly.
We may be able to do this on the way back. We have
but little time for geological work, for our way is south
and time is short, but we found that the main rock is
sandstone and on our way back we will collect some.
I expect that this will be the most southerly rock that
we shall obtain, for we ought to reach the plateau to-
morrow, and then there will be no more land close to
us. It is gusty to-night, but beautifully clear. The
altitude, according to the hypsometer, is 6100 ft.

Nore. When I showed the specimens to Professor David after
our return to the Nimrod, he stated definitely that some of them were
coal and others ‘‘ mother of coal.” The notes on geological matters

in another chapter will deal more fully with this very interesting
discovery.

BEACON SANDSTONE COAL MEASURES (GONDWANA) OF MOUNT BUCKLEY

A great nunatak at head of Beardmore Gilacier. The steep
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" the glacier is obvious in the foreground
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vernment. The subsidy proposal has many fence of the Empire. When that done t

tages, lain better by Empire was federated. (Hear, hear.) The
l.:t't::." ey more one reflected the more one wondered that

Mr. Fisher should have lost an opportunity of
making bistory in such a great way.
MR. FISHER RELENTLESS. | Professor Harrison Moore seconded the reso-
o Jution, which was carried with acclamation
NOT MOVED BY PUBLIC MEETINGS. | Mr.'T. Prout Webb moved, and Lieut.-Colonel

<P » Brodribb seconded. —''That a copy of th

“CYMPIE WILL TELL ALL. | resolutiéns be forwarded to the Prime Mn’:u .
g {of the Commonwealth, and also to the Prime
MELBOURNE, Friday. |yipisters of the United Kingdom, Canada, the
This morning the Lord Mayor of Melbourn® g,,ip African States, and New Zealand."

(Golonel Burston) forwarded to the Prime "o 1ooiinn was agreed to. .
(Mr. Fisher) a lotter containing (he| ;. "yyy yiated by the chalrman during the
s passed at the great of the meeting that Mr. I, Berry
meeting of Thursday night, asking 1o be fa- bad promised to contribute £100 If a subserip-
voured with an early reply to the subject of tion 1ist were opened.
resolutions 2 and 3. Mr. Fisher promptly sent

L

NEW ZEALAND'S ACTIOIN.

CONGRATULATIONS FROM THE KING.

I have the homotr to mcknowledge the receipt of
lyour letter of even data, conveying to me a copy
of resolutions adopted st a public meeting of citizens
the proposed presenta.
|tion by the Commonwealth of Awstralia to the Im-|

perial Goverament of a Dresdnought battl
- | asking the fevour of an early reply to

the seeond and third resolutions. 1 ki much plea
are in replying at once, as the matter is an import- cable from
nt one, and relates to policy. [ beg to that  Colonfes:—"1 am commanded by the King to!
1 shall fully deal with the isues rai in the various inform you that his Majesty Is deeply grati-|
resolutions when | speak st Gympie on the 3%th inet. |fied at the patriotic feeling displayed by New

= Zealand towards thé mother country in the
PERTH’S RESOLUTIONS.

splendid offer, and (o convey al once hin
gratitude and high appreciation for the fine
LABOUR MAN HOWLED DOWN.
AN AWFUL UPROAR.

patriotism and generosity shown In the magni-
ficent offer made so prompily and apnn-;
MEETING BREAKS UP IN DIBORDER.
PERTH. Friday.

taneously,'
The Perth Town Hall was packed to the doors
last evening, when the public meeting con-
vened by the Mayor was held to consider the
proposal that the Commonwealth should give
& Dreadnought to the British nation. From
the outset It was apparent thatl there was a

Q

3

TON, Friday ‘
The Governor has recelved the following |
the Secretary of State for thel

WELLIN

OTHER MESSAGES.
“VERY GREAT MORAL EFFECT.”

LLINGTON, Friday

The Prime Minister received a cable from
| Mr, Henniker Heaton offering his congratula-
tlons, and stating that he had been asked to
advi 81 .:‘: eph Ward that the members
of his Majesty's Government had authorised
him to say that New Zealand's patriotic offer
had had a very great moral effect In the
United Kingdom, and especially In foreign
countries, it was specially valuable at the
present time. The newspaper posters in the
principal cities of the United Kingdom were
headed “Now Zealand's Generous and Patrio-
tic Offe

The Navy League cabled the local secre-
tary of the Navy League Its th s to lis
countrymen In New Zealand for their splen-
did gitt.

of

of

objects of the meeting, which eventually de-
enerated Into one of the worst fascos ip
the history of public meetings In Perth. Never-
theless all the speeches for and against the
main proposition were strongly Imperial. But
the commotion was caused by a diversity of
to how the Imperial sentiment
should be evinced. The main rexclution pro-
posed was as follows,—* This public meeting of
citlsens‘ of Perth recognises the gravity of
the feeling that has been aroused throughout
the Empire In regard to the adequacy of
the navy, and the proposals of the Imperial
Government for the future, and h rx: re-
. solves that the Federal Governme re-
quested to Immediagely Inform

authorities that the people of A

prepared to make every necessary s

maintaln the unquestioned supremacy of the
motherland on the seas."”

Sir John Forrest said they were face to face
with a grave national problem. Ever sinco
Nelson’s great victory at Trafalgar England
had been absolutely supreme on the seas, and
they had not had & rival for the past hundred

rs. Had It not been for that victory Aw
tralia would not have been British to-day
_For the first time during those hundred years
their supremacy was menaced. He did not be-| Government regarding the time appropriate to
lieve that thers was any crisis-—-(applause)—|give effect to the proposal. 8o far as the com-
because Great Britain could afford a bundred|ing fnancial year is concerned, the powers and

Dreadnoughts if she wantod them. (Renewoed | provisions asked in the Naval Estimates afford

cheers.) But If the Imperial navy lost the| ample security.”

supremacy ofjhe sea It m mean the dis- T
FEDERAL MINISTRY SUPPORTED

memberment of the British Fmpire. With-
out naval supremacy they would be an em-
BY MELBOURNE TRADE UNIONISTS.
MELBOURNE, Friday.

BRITISH GOVERNMENT'S VIEWS.

DESPATCH TO NEW ZEALAND. Lo

-
AMPLE SECURITY AFFORDED.
WELLINGTON (N.Z.j, Friday

|
|
nor Lord Plunket), states:—"In view of the

uncertainty as to_the character and extent nl’
the demand to b& made on the national re-|

gratefully accepted. The British Go-
vernment will consuit the New

pire of fragments, at the mercy of the nations.
Australia might bulld destroyers, and might
be able to reslst invasion, but what about its
trade and commerce on the ocean? He hoped
and believed they were prepared to make sac-
rifices. Although he did pot think there was| resolution supporting
anything desperate In the position of Great Federal Government
Britain to-day, still he rejoiced that the op-|nought proposal. Three ¢
portunity had arisen to show thelr great pat-{the Fisher Ministry
riotism throughout the Empire. (Applause.)

the stand taken by the |

fa

'KING'S CONGRATULATI

rades on the ruccess of their expedition.

CONGRAT

| equgratulations,
sage, sent on behalf of the Queen:—

Queen hus rea
commands to ¢
Jou on your re
trusted to your b

comima

new range of motmtain
far south should Iw named after her

'most Interesting part of t
the microscoplo animals In the fresh Waleri . . gnow and tho glac
Inkes, some of which only thaw omce In many| with,
YeAars.
| the rotifer class lived In a state of suspendoed
|animation in tiw solid ice for two or three
years. When thawed out they continued thelr| . untaing recantly discovered by the Ni
Nabits of lite as though nothing untoward had 45 miles west of Cape Norghr to the magnetio
occurred.

microscople
tomperature of 40 deg. below sero, and at a

sea water, and in even & stronger solution of

|kept a number in
out regularly every week.
The despatch of the Earl of Crewe, Secre-|ywator w
tary of State for the Coloules, to the Gover- began to feed on the lichens to which they |
| were attached.
specimens of lice upon a M'Cormick skua and

in the following year, New Zealand's 'un Emperor penguin.

Zealand | oniinyed, “Indicate that the Astarctic coun-
try has been long Isolated from any other
part of the globe, beonuse even the commoneast
’ wicroscople
thiug else found el
tions are live Adele penguin,
typleal seals, Weddell crab-eater, Ross wpoal,
"+ |und wea loopards; also skins of Emperor, Adele,
and ringed penguines.
| connection. with the rotifers at Cape Royds

| many
The Trades Hall Council to-night carried a juy

in regard to the Dread-|gunk down to the sea bottom.
heers were given for | gion of the hut the sea floor is from 26 to 100

swept by severe blizzards,

PROFESSOR DAVID INTERVIEWED,

CHRISTCHURCH, Friday.
Professor David, interviewed at We
gave further intoresting detatls of
tific results, In addition to the large
brown fungus of the lakes, vegetalion
form of lichens and mosses was
[plentiful on the rock surfaces frof whi
snow melted in summer-time, rl Cape Royds,
the rocks, being ‘formadd of black lava from
Mount Krebus, are - great absorbers of the
sun's heat, n the Mount Krebms expedition
notlced, at altitudes of 5000t to S000ft, and at
___|temperatures below t snow at once
ULATIONR| commenced to thaw when placed on top of &
ploce of black rock exposed to sunlight.
'his no doubt explaina how it is possfble fon
such plant life to flourish at the Antarctie,
A polnt of mpecial Interest regarding marine
fauna near Capé Royds may provisionally be
| concluded. It bears some distinet resem-
blan to types of animal life of the coal
mensure serfes of Australle and Tasmania.
| Amongst the marine shells pectens were spe-
[rlnlly abundant, and formed thes chief t L]
preserved In ralsed boaches discovered by Mn
{Priostly on the cast coast of Victoria Land
CHRISTCHURCH, Friday. | The northern party journc) alogg the
Shackleton has received a sheaf of 1‘::" m:‘;::: lllrl"ln‘" hm.rdl' towards
i o pole, asses mari
including the following mes-| . T fallmd oa m:\ °o' Il::
hummocks of jce, 30 feel or 40 fect above sea«
which the | l¢v These contained vast numbers of woll
1 have Majesty’s| preserved foraminiforal shelis, the type bllo-
;"{M"‘l’f:"::“"‘,';‘"‘k"‘,"':}“"“"ﬂ being -nwlnll{ abundant. It s inte=
o Kagland toed hate now made resting O mote that his form survives nea
e o ™ am  further| "8L the North Pole, forming the so-called
Queen's appreciation bllocu na ook not far from the Arciie pire
Siadly. ¢ to, that the cle.  The journeys south to 80 deg. 23 min,
diseovered ‘.ym in the and north to the magnetie pole, in 727 deg.
jenty . 2 min., gave an epportunity of studying in &
(Signedy N PROBYN 'neral way the goological structure of the
Mr. James Murray, biolog!s ates that th
he work was among

FARTHESI__SOIITH

MESSAGE TO EXPEDITION.

LLONDON, March 26
The King has sent a message congraii
fing Lientenunt 8hackleton and his con-

UEE
MORE SCIENTIFIC RESULTS.

WONDERFUL ANIMALCULA K.

IN RUSPENDED ANIMATION.

HOW THE DOGR WORKED.

Lieut,

wuch historic

vour disire,

DIGH
Antarctic continent over a distance from
north to south of fully 1100 miles Only at
(intervals solid rocks from heneath the man-
' loe were , met
It Is clear from the plorations that
pecimens of the possibilitica of Antarctiea having been
an archipelago can no longer be entertained.
{ There In no doubt now that there is u high
|continental plateau, extending from the new

They found that certaln 8

(hco.'poh'. across the plateau traversed by Captdin
Dis , and over a portion
ckleton In hix farthest south
to beyond the Sputh Pole Itself, pro=-
mperature of 200 dex. he placed some 18 hably for u Alathnca ‘of 1600 milea =
By far the most Interesting geological dis~
covery was that made by Mr. Wild and Lieu«
tenant Shackleton of coal meast laty-
tude Nhde south The coal mensures wore
at least 16001t thick d we formed mostly
of fine grained nes, with astonal
water-worn wh quar There
were at n scams of outerop in the
elift 1 At nunatak, wh the dis-
cove varied In thickness
rom It to 711 ms woro freo from
ny bands, others ained numerous bands
s clay. Abundant small fossil root im-
TR present In this clay, The coal
t quantity of allod mine-
ing plant material,
which still ret ed 80 of f1s original cellu=
lar structury Although careful search was
mado for definite fossiis, such as woyld decide
the geological age of the coal mensures, none
Novertheless, It {s probable care=
ople examination of sections of the
mineral charcoal may throw some light on the
character of the plants which formed
the coal The presence of waters
quartz pebbles nlone In ' sand-
and the thickness of the sand-
tones themselves Imply the action of running
nlonged throughout . Those

showed that

unaffected by a Scott, of the
traversed by ¢

Experiments
creatures were

Journe,

This d1d not kill them. He

st tubes, which he thawed
As wsoon as the
thawed the creatures immediately

It and water.

re

He found previously unknown

“All the discoveries I made,” Mr. Murray

are quite unlike any-|
where. Among our collec-|
skins of four

An interesting fact i

that they produce living young unlike
species In  warmer climes, which
CERS. Fisl abound at Cape Royd:
caught many thousands with t

In the re

thoms, and I8 a forest of sponges.’
Mr. G. B. Marsden, the artist of the expe-










Tue Georocicar Paxrty.

Left to vight, scated —George A, Thorne, Jr., Frederick E. Crockett, Dr. Laurence M,
Gould, Norman Vaughan; Standing —Edward E. Goodale and John S. O'Brien.

Dr. L.aurence M. Gourb, GEOLOGIST AND SeconD IN CoMMAND.

Tue Georocican Party a1 AmMunpsex’s CAamry,

Dr. Gould is reading the note which Amundsen left there in 1912,
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BYRD GEOLOGIST DISCOVERS
(OAL STRIP ON MT. NANSEN
INLAID IN SANDSTONE GAP

LOCATED 6,000 FEET HIGH

Gould Tells of Perilous
Climb to Reach ‘Highly
Carbonaceous Layer.’

AWED BY CLIMAX OF WORK

He Declares Summit Formation
Is What He “Had Come All the
Way to Antarctica to Find.”

LINKED TO OTHER TRACES

Prof. Taylor of Chicago Hails
Evidence Supporting Theory of
Vast Plateau Deposits.

By REAR ADMIRAL R. E. BYRD.
C A

g Byrd
Expedition,
Coamshl. 19‘!0.
By Ths Ne T Time: an: lnd The
Et. Louls Poa Diwuch A!‘\‘ % ts for

DubHcl"ll!l Teserved mmu
out the world.
Wircless to THr New Yonx Traes.
LITTLE AMERICA, Antarctica,
Jan. 1.—~We bave a report from the
Beological parly so interesting that T

am going to send it northward just|"

as it came from Dr. Gould (Law-
rence M. Gould, leader of the party.)

I wonder if it is generally realized
that this little unit of our expedition
is as the crow flies further from us
than Boslon is from Richmond? That

President Is in Fine Shape
After Shaking 6,300 Hands

Special to The New York Times.

WASHINGTON, Jan. 2.—Presi-
dent Hoover returned to his office
today in fine shape, after the try-
ing ordeal of yesterday, when he
shook hands with more than 6,300
persons at his first New Year's
Day reception at the White House.
One caller observed that the Presi-
dent’s right hand was swollen, but
memters of the White House staff
denied this.

The reception,yesterday virtually
closed the Presidential handshak-
ing for some time. Mr. Hoover
will now return to his custom of
receiving delegations without this
ceremony, or
graphed with them on the steps of
the State, War and Navy Building,
near his temporary offices.

WALKER TO DONATE
PAY RISE TO CHARITY

Denounces Critics of Increase
as He Announces He Will Give
$15,000 Yearly to Aid Needy.

LAUDS HARVEY FOR IDEA

Sees ‘Immorality’ Issue Ended
—Tells State Chamber of
City Sanitation Plans.

| Governor,

of being photo- |

REPUBLICANS OPEN

FIRE ON ROOSEVELT;
ATTACK 3 BUREAUS

Bitter Onslaughtin Both Houses | =
Follows the Governor’s Spe-
cial Prison Message.

RIOTS CALLED AVOIDABLE

Bank Failures Laid to Adminis-
tration—Executive in Spirited
Reply Deplores “Politics.”

<
PRISON FUNDS ARE ASKED

in Message, Terms the
System Antiquated and Seeks
$1,000,000 for Emergency,

By W. A. WARN.

8pecial to The New York Times.
ALBANY, N. Y., Jan. 2.—Republi-

Jennings Is Out as Aubuarn Prison Wardén;
Gives Injuries in Riot as Cause of Retiring

Bpecial to The New York Times.

ALBANY, N. Y., Jan. 2.—Brig.
Gen. Edgar 8. Jennings has given
up his. post as warden of Auburn
prison.

Dr. R. P. Kieb, Commlnloner of
Prisons A Mr.

n? as a resignatios. When
to ght that Mr Jenniags d nled ho

he

3 di

" the {
sioner said.
It is known to be Dr. Christian's
wvigh, however, to return to hig "7“
lar position as head of the Elmi
State Reformatory. He has no de-
sire to become permanent warden
at_Auburn.
The Jennings administration has
been undor heavy fire ever since the

£a ' ade

'It he has not resigned, I canl
read: I have the letter in his writ-
ing, and it says that he wishes to
retire and take advantage of the re-
tirement benefits.’’

The prison riots occurred in the
last six months at Auburn-under
Warden Jennings’'s ré e and in
the second one last month he was
himself a victim, He was gassed by
rescuers and beaten by the rloﬂng
prisoners who captured him.
on account of his injuries that hc r&
signed, according to Dr. Kieb, who
refused to make public the letter.

“He felt at experience
through which he had passed had so
undermined his health that it ap-
peared physically impossible for him
to continue,’’ sald the commissioner.

vernor Roosevelt also told in-
quirers that the withdrawal was due
to the physical incapacity of the for-
mer warden. Neither he nor Com-
missioner - Kieb would discuss who

might be successor to Jendings.

Kieb pointed out that the position ls
under clasgified civil service and
that no one 1! immediately available
for the post.’ The Civil Service Com-
mission will have to arrange for the
necessary examination.

“Dr. Frank L. Christian will con-
tinue to serve as aeting warden,
completing his task of stabilizing
conditions at Auburn. Then w:ll be

d riot at Auburn. Whether any
official :uggetuon was made to him
that he should retire has not been
disclosed here,

Although he did not condemn the
Warden, Colonel George F. Chandler,
former superintendent of the State
police, who made a survey of the

prison for the Governor after the
second outbreak, charged that there
had been in effect a reign of terror
at Auburn. Colonel Chandler de-
clared that an unwarranted amount
of authority, grossly abused, had
hten given to the utual Welfare

eag'ue. a self-governing organization

risoners who had exerclsed dis-

clp{’ne over inmates and even given
orders to guards.

Special to The New York Times.

AUBURN, Jan, 2.~Notwithstand-|‘

ing press dispatches from Albany
that Warden Jennings has resigned
a3 head of the State prison here, he
issued this statement:

'I hnve not resigned as Warden
of Auburn prison. I have written a
leuer to the State Superintendent ol‘
Correction, Dr, KRaymond F.
Kieb, asking to be relieved from duzy
23 Warden under the .provisions of
the State pension retirement system,
That is all I have to say for the
present.’”

cans of the Secnate and A
brought up their heavy artillery to-
day and Jaunched a concerted attack
on Governor Roosevelt’s Administra’
tion. The attack came within twen-
ty-four hours after the Governar, in
his annual message, had invited the
{riendly cooperation of the opposition
on the common task of promoting the
Interests of the State through wise
and wholesome legislation.

The Legislature, contrary ¢o the
precedent, had been held in session
today for the purpose of receiving a
special message from the Governor,
calling for appropriations of approxi-
mately $1,000,000 to meet emergencies
at the State prisons brought on by
recent riots, as well as appropriations
for the salaries of additional exami-
ners in the State Department of
Banks.

The reading of this message gave

rise to bitter debale, which lasied for

BOSTONIANS TEAR UP
COAST GUARD BILLS

Crowd Trample on Recruiting
Posters After Protest Meeting
Is Held in Faneuil Hall.

SPEAKERS ASSAIL KILLINGS

Resolution Calls on Hoover for
an Impartial Investigation

FESS URGES BORAH
HEAD DRY INQUIRY

Ohioan Calls President’s Critic
Ideal Choice for Joint Com-
mittee of Congress.

PROSECUTORS CHECKED UP

Mitchell Scans Dry Records of
All—New Alcohol Permit Is

=, s

10 ONMOVIE PLANES
KILLED IN CRASH
OVER THE PACIFIC

Stunt Fliers for Fox Films Fall
3,000 Feet in Flaming Craft
0ff Redondo Beach, Cal.

SMASH HEAD-ON  ALOFT

Pilot of Third Plane, With a
Parachute Jumper, Tells of
Seeing All Flung Into Water.

KENNETH HAWKS A VICTIM

Husband of Mary Astor, the Screen
Star, Was Director—Body of His
Aide, Max Gold, Recovered,

Special to The New York Times.

LOS ANGELES. Cal., Jan. 2.—~Two
cabin airplanes, filled with motion
picture directors and technicians of
the Fox Films Corporation filming 8
plav. crashed head-on over the Pacif-
fe this afterncon., burst into Mames
and fell 3.000 feet into the ocean,

All those aboard, ten persons in all,
were killed, Among the dead were
Kenneth Hawks and BMax Gold.
Kenneth Hawks was a well-known
director and sportsman, the husband
of Mary Astor, the actress, and
brother-in-law of Bessie Love. Mr.
Gold, the assistant director, former-
ly was national handball champion.

A third plane, also engaged in the
making of the picture and carrying
Warner Baxter, the featured player,
and a double for Baxter, escaped
damage, Its pilot, Captain Horace
Turner, a close friend of Hawks,
watched the disaster, unable to pre-
vent it, then raced back to shore to
summon rescuers.

The Dead,
The dead. ‘were as

WHALEN DEMOTES FLOOD

AS BUNGLING

IN THE ROTHSTEIN INQUIRY

[5 REV!

LALED

Mercary 20 Above Normal;
Cold and Rain Expected Today

Unbuttoned overcoats came into
temporary fashion yesterday as the
thermometer malntained an av-
erage of 52, twenty degrees thove
the normal for Jan. 2. Fanned by
a moderate southwest breeze, the
mercury rose from 46 at 12:01
A. M. to a high of 57 at 3 P. M.

While unusual, the warmth was
not a record for the date, the gov-
ernment records disclosed. Colder
weather with rain is predicted for
today.

THEATRE MEN AGREE
ONNEW.TICKET PLAN

It Provides That Producers Re-
tain Ownership of Seats Con-
signed to Brokers.

75-CENT PREMIUM IS LIMIT

Representatives of 25 Houses
Pledged to End ‘Buy'—Other
Managers to Be Canvassed.

Producers and managers represent-
ing twenty-five theatres met at the
office of Gilbert Miller in the Empire
Theatre yesterday and agreed uvpon a
method of distributing tickets which,
they were confldent,’ would do away
with “‘the unconscionable prices de-

by brokers’* and bring back

DETECTIVE SHIFTS BLAME

Asserts Coughlin Told
Him to Omit McManus
From ‘Wanted' List.

CRITICIZES CAREY’S ACTS
Ex-Inspector Responsible for
Failure to Fingerprint the
Gambler, He Testifies.

FLOOD CALLED “‘IGNORANT’

Story Shows for First -'l"im‘i
That Rothstein Phoned Some=
one After Summons to Hotel.

With a gesture that set the seal of
bis disapproval on at lezst one sample
of the police work in the investiga-
tion of the murder of Arnold Roth-
stein, still unsolved fourteen months
after the crime, Police Commissioner
Whalen demcted a first grade deteo-
tive to patrolman Iate yesterday
afternoon. The farget of the commis~
sioner's dissatisfaction wes Patrick
Flood, the first detecuve on the mur-
der scene,

The demoted man had gone on trial
at 11:45 A, M. and had undergone
nearly five hours of extremely search-
ing cross-examination when, as he
adjourned the case unul this morne
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?HE INTERNATIONAL GEOPHYSICAL YEAR (16Y)
STARTED TJULY, 1857, AND LASTS THROUGH
DECEMBER, 1958. SIXTY-FOUR NATIONS ARE
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KNOWLEDGE OF THE EARTH.
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Geologists examine wall of *‘coal mine" excavated
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West Antarctic ice sheet and CO, greenhouse
effect: a threat of disaster

J. H. Mercer

Institute of Pol

Studies, The Ohio State University, Columbus, Ohio 43210

If the global consumption of f[ossil fuels continues to grow
at ils present rate. atmospheric COs content will double in
about 50 years. Climatic models suggest that the resultant
greenhouse-warming effect will be greatly magnified in high
latitudes. The computed temperature rise at lat 80° S could
start rapid deglaciation of West Antarctica, leading to a
S m rise in sea level,

ATMOSPHERIC carbon dioxide (raps some of the long-wave
radiation emitted by the Earth’s surface (principally ncar 15 uym
wavelength), thereby tending to warm the troposphere. This
so-called greenhouse effect has long been suspected™® but only
recenily, as the implications of a continuation of the current
near-exponential growth of industrizl CO, production have
been realised, have many come to fear a disastrous
clim warming in the rather ncar future, In o recent
report on the chimatic effects of energy production,
Revelle er al? conclude thal industrial civilisation may soon
have to decide whether or not to make the tremendous invest-
ment of capital and effort needed to change over from fossil
fuels 10 other sources of energy. Bolin®, in hearings befure the
U.S. House of Representatives, points out that if all reserves
of fossil fuel that are accessible by present technigues were
burnt, thereby increasing atmospheric CO, content between
five- and eightfold above its preindustrial level, the result
would almost certainly be climatic disaster.

I contend that a major disaster—a rapid 5 m rise in sea level,
caused by deglaciation of West Antarctica— may be imminent
or in progress afier atmospheric CO, content has only doubled.
This concentration of CO, will be reached within about 50 years
il fassil fuel continues 1o be consumed at its recent accelerating
rate, or within about 200 years if' consumption is heid constant
at today’s level*s. Keeling and Bacastow® believe that even if
a policy of conversion to other sources of energy was started
today and vigorously pursued, the global rate of consumption
of fossil fuels would still double by the end of this century.

0028—0816/78/0271-0321 SO1.00

If so, the actual doubling time for atmospheric CO, content
is likely to be nearer 50 than 200 years

Many attempts have been made lo estimate by climatic
modelling the average global rise in temperature that would
result from a doubling of atmosphere CO, content. The figures
obtained have ranged from 0.7 K to 9.6 K, and Schneider” has
critically examined the models in an attempt to clear up the
confusion created by these wicely different estimates. He
points out that some of the models give unrealistic results
because they compute an equilibrium condition for the Earth’s
surface rather than for the FEarth-aimosphere system as a
whole, He stresses the advantages of radiative-convective
models, which take into account vertical motions of the
atmosphere and latent heat transport, and he compares the
radiative—convective models of Rasool and Schneider®, who
had computed an average global temperature rise of 0.8 K,
with that of Manabe and Wetherald® who had computed a
risc of 2.3 K, later revising this 10 2.9 K. He cstimates that,
using the most refined input of feedback mechanisms that is
possible with present knowledge, globally-averaged tempera-
tures would risc about 1.9 K. But, because some feedback
mechanisms may have been improperly modelled, some
(especially those involving changes in cloud cover and cloud
top elevation) have been largely ignored because of our in-
ability to do otherwise. and others perhaps remain unknown,
he concludes that the Lest state of the art, order of magnitude
estimate is that a doubling of atmospheric CO, content would
raise average global temperature by 1.5-1 K. He believes that
this estimate is as likely to be too low as 100 high.

More recently Augustsson and Ramanathan®, using a
ifferent modelling technique, and taking into account the
previously ignored effect of bands of weak .xhsorplnm by CO,,
have calculated that global temperatures would rise sbout 2 K.
This, they note, is similar to Schneider’s figure; they find this
encouraging, but surprising and perhaps fortuitous because
substantially different modelling techniques were used. Their
one-dimensional model gives no information abour differences
between latitudingl zones, but the three-dimensional model of

© Macmillan Journals Ltd 1978
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SCIENTIFIC COMMUNICATIONS

COAL IN ANTARCTICA
JoEN F. SPLETTSTOESSER

Minncsate Geological Swurvey, Universily of Minnesota, 1637 FEustis Strect, St Paul, Minnesota 55108

Introduction cause of the apparent size of individual deposits near

Coal is one of few mineral resources that possibly the margins of the continent. Coal deposits in Ant-
could he explaited economically in Antarctica be-  arctica contrast with other mineral deposits by being

£45
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Fis. 1. Distribution of coal occurrences in Antarctica (modified from Wright and Williams,
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MINERAL RESOURCES POTENTIAL OF ANTARCTICA
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COAL GEOLOGY, COAL QUALITY, AND COAL RESOURCES IN

PERMIAN ROCKS OF THE BEACON SUPERGROUP,
TRANSANTARCTIC MOUNTAINS, ANTARCTICA

D. A. CoaTes, G. D. STRICKER, AND E. R. LanDis
L5, Gealogical Survey, Branch af Coal Geology, Federal Center, Denver, Colorado 80225

Permian coal beds occur within a fluvial sedimentary sequence in the Vicloria Umnpdthe Beacon
Supergroup from the Ohio Range to northern Victoria Land, o 2000-km-long belt in the Transantarctic
Mountains, Antarctica. Although coal hedw as llnck as 10.7 m have been reported, most beds are
thinner than 2 m. Coal beds are 11 along strike is cnn\munly ool more
than 1-3 km. In nerthern Victoria Land the Takrouna Formation contains coal in the small North
Victoria Basin; in southern Victoria Land the larger South Victoria Basin contains the Weller Coal
Measures; and the southernmost and largest basin, Nimrod-Dhio Basin, from the Nimrod Glacier to
the Ohio Range, contains the Buckley Formation and its equivalentz. One hundred forty-four
published analyses of Permian coal from this region show that ash contents range from 3.2 to almaost
30% with an arithmetic mean of 13.3%, and sulfur ranges from 0.0 to 4.8% with an arithmetic mean of
0.57%. Apparent rank of the coals ranges from high-volatile C bituminous coal to anthracite, but most
of the coal samples have apparent ranks of low-volatile bitumi cml and ianthracite. The
relatively high rank of much of the coal of the Ti i probably is related both to
heat and pressure from sediment Joad and to heat from igneous intrusion; the dominant mechanism.,
however, remains (0 be determined. Paucity of data on coal thickness and distribution diciates that
coal resource esiimates be assigned to the hypothetical classification. Caloulations based on published

geologic maps, geologic descriptions, and measured seclions indicate hypothetical resources of 3
hillion metric tons in the North Victoria Basin, 50 billion metric tons in the South Victoria Basin, and
100 billion metric tons in the Nimrod-Ohio Basin.

INTRODUCTION

Much has been written over the past three decades
about the presence of coal in Antarctica, Included has
been speculation about the g ity and quality of the
coal and whether this coal might legitimately be consid-
ered in the assessment of world energy resources. Coal
oceurs in widely spread locations on the Antarctic
continent (Figure 1) and ranges in age from Permian to
Tertiary. Although published reports from scattered
localities descnibe coal beds as thick as 10.7 m few
reports have attempted to ize ilable i
tion and synthesize a coherent picture of what is known
about the coal resources of Antarctica.

Wright and Williams [1974] show the areas of known
coal-bearing rocks in Antarctica. Splesistoesser [1980]
summarizes the stratigraphy of the coal-bearing Per-
mian rocks in the Transantarctic Mountains and dis-
cusses in a general way the possibilities for utilization of
Antarctic coal. Kameneva and Mikhal'skiy [1985] sum-
marize the range of analyses of Permian coals from the
Transantarctic Mountains and the Prince Charles Moun-
tains. Their estimate of coal resources in limited areas

Copyright 1990 by the American Geophysical Union
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includes 6 billion metric tons in the Queen Alexandra
Range in the central Transantarctic Mountains and 130
million metric tons in southern Victoria Land. No limit
on depth of coal is specified.

The most complete discussion of coal in Antarctica of
which we are aware is Rose and McElroy's [1987] paper
**Coal Potential of Antarctica.”” Those authors show the
localities of all major and most minor coal oceurrences
in Antarctica including Permian, Triassic, Jurassic (7),
Cretaceous, and Tertiary coals. They summarize in
tabular form the most important articles about each
major area and present and discuss representative coal
analyses from each area where analyses are available,
Particularly useful is their bibliography of nearly a hun-
dred references covering coal in all parts of the continent.

Rose and McElroy [1987] and Whitky et al. [1983]
discuss some of the difficulties and limiting factors that
face any attempt to exploit coal in Antarctica. Included
are a unigue ecosystem, long dustanc:a to markets, and
the logistic and human probl d in
small remote setlement, as well as the lechnnlogcal
problems of working in a cold dry climate. Problems
analogous in some ways have been faced in Spitzbergen,
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DOSSIER: BATTLEGROUND ANTARCTICA (PART ONE)

Using Cape Town as a launchpad, Russia
boasts of supergiant oil fields in
Antarctic wilderness

As Antarctic Treaty nations release the Paris Declaration, a new climate
manifesto, Daily Maverick can reveal this international investigation: Russia has
combed the fragile Southern Ocean for oil and gas on a staggering scale after
Antarctica’s mining ban formally entered into force more than two decades ago.
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ARTICLE INFO ABSTRACT

Krpwaords: On-zomg trade wars comb:

i wath the and depletion of known resgurces will neces-

Anzarstics sitate the search for new deposits in poorly explored or unexplored areas, such as the polar regions. Antaretica is

Environmental Protacol
Mineeal reource:
Drlling sechusclogy

particular amotg the workd's continent= in that it has no native population and state soversignty; the continent
hag also been identified as potentally harboring extenzive hvdrocarbon snd mineral reseurces. In order oo
pratect the fragile emvironment of Antarctic, the Promcol on Environmental Protection o the Antarctic Treaty

(1991 banned all mineral activities for a S0-year period, except for scientifie purposes. The Proweol will be
renewed m 2040, and disowssien of poomible future minmg m the region hac already bemum. With the
improvement of drilling and mining technology, the risk of fiture mining activity on the continent iz increasing,
Moreover, extensive mining operations in the Arete demonsmate the technical and econcmie feasibilicy of

mining acovities in karh polar

of Antarene must be

The of the fragile

prictitized anil some corsiderations of renewal of the Protocol on Environmental Protection ane discusssd in this

paper.

L Introduction

The recent trade wars between the US and China and the EU and
a, as well az the Saudi-Ruccia ofl price war, the US chale Industry
crisis, and the recent pandemic lockdowns have caused significant stock
market tv.rbulence and negative economic impacts in many countries
(zh 2021). To protect the economy, many developed
and ml'];lsm'n] countries are focusing on energy and mineral indepen-
dence, Oil and mineral resourees are dispropordonally distributed
acroes the world, with come countrles having significantly higher re-
sources than others. Based on data From Orgamization of Petroleum
Exporting Countries (OPEC) in 2019, Venezuela, Saudi Arsbia, Iran,
Irag, and Kuwait hold two-thirds of the global proved oil reserves
(OPEC, 2090}, China, accounts for »%0% of global rare-earth supply.
recently prioritized itz own economic demand: and began to limit ex-
ports (Riclad, 2003). South Africa hae fust twe mines that supply - 80%
of the global platioum, which is key to catalytic converters and new fuel
cell technelogy. Additionally, >30% of the total copper supplies—a
widely ured metal [s produced In Chile. In 2010, China suspended
exports of rare earth elements to Japan for neardy two manths, a clear
illustration of the political ricks posed by the geographically

. (‘om.spomii'u; nul:hot

¥ i F.ecen-'eﬁ m revised form 22 July
Available online 28 July 2022
00125252, 2022 Elsevier BV, All right reserved.

dizproportionate spread of key raw materiale. Thus, to contlnue the rare
aft which we use mineral resources, the global race for oil and eritical
minerals will require the diseowary of new deposits in pocrly explored or
unexplored areas, cuch as the polar reglons.

The iz=e of mineral exploitation in Antarctica was first addressed in
the 1972 Antarctic Treaty Consultadve Mesting in Wellington, New
Zealand, which was the Laitial diceussion of nou-living recources (5
). Attendees ngreed on the feasibility of patential mineral devel
opment in Ancoretic, and thus, laws were required to regulate future
exploltation. The frst mining regulations In A lea were developed
by the Convention an the Begulation of Antarctic Mineral Resoures
Activities (CRAMRA) adopted at the 132th cession of the 4th Special
An(mcuc'[‘aem Con..ulmdve Mestings [ATCM), held also ln Wellington
in 1985 (50AH i), The Convention wns opened for signature on
November 25, EOS& however, governmentz of Australia and Franee
aofficlally refused 1o ratify the document and this prevented lts entry Into
forre.

The Protecol cn i 1 ion to the A ic Treaty
{referred to as the Madrid Protoecl, 1991} was developed in 1991 and
regulates any future oil and mineral resource activity in the region
{SCAR, 1991). Article 7 of the Madrid Protocol forbids all actions

2022 Accepred 24 July 202z

Xiyuan Bao®*, Mark J. Hoggard ®°, Stephen R. J. Tsuji", Ki
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in Latychev®',
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The extentof ice-free land across Antarcticawill increase inawarming

world, driven by ice sheet retreat and sea-level change. Here we project
anup to -120,000 km?*(-550%) increase in the extent of Antarctic ice-free
land over the next three centuries, using a state-of-the-art sealevel model
combined with ice sheet melt predictions for a range of greenhouse gas
emissionscenarios. New ice-free land is projected to emerge inall regions
with existing territorial claims as well as in the unclaimed sector in West
Antarctica. The geologic setting and distribution of known mineral
occurrences indicate thatice-free land emergence will expose new mineral
depaosits in these regions. With the likely rise inthe economic viability of
Antarctic mineral resources over the coming centuries, the environmental
impactsof mineral resource extraction activities will be weighed against
societal pressure for sustainable resource development.

The Antarctic Treaty was signed in 1959 by three categories of states:
thase withterritorial claimsin Antaretica (thatis, Argenting, Australia,
Chile, France, New Zeakand, Norway and the United Kingdorm; Fig. 1),
non-claimantstares (thatls, Belgium, Japanand South Africajand the
USAand theSoviet Union (now Russia). Although seven states maintain
erritorial claims in Antarctica, yother countriesd fecognize
these claims' . Additionzlly, both the USA and Russia still maincain a
hasis toclaim territory In Antarceica’. Article [V of the Ananctic Treaty
asserts that nothingin the treaty astate's fously asserted
rights or territorial claims in Antarctica or prejudices a state’s “rec-
ognition or non-recognition of any other State’s right of or claim ta
territorial soverelgnty InAncarctica™, Only one sectorof Antarctica
remains unclaimed (Fig. 1), Furthermore, the Antaretic Treaty estab-
lishes Antarctica asaregion reservedexclusively for scientific research
and peaceful purposes’.

At present, less than 0.6% (21,745-70,586 km™) of Antarctica is
estimated to be free of ice cover ™, with jce-free areasincluding coastal
in ranges, ks, valleys, islands and cliffs

ervir

(Fig. 1b. The Ancarctic ive sheet has undergone rapid thinning and
grounding-line retreat over the past few decades™, andicesheet retreat
is expected to continue over the coming centuries”. This anthropo-
genically driven process will lead 1o the emergence of ice-free land
(henceforth Tand’) due te both the direct effect of fce margin retreat
and the Earth system resp to changes inic -that ig, glacial
Isostaticadjustment (GLA). Regarding the latter, atthe margin ofarap-
Idly melting lce sheet, sealevel will Fall due to the combined im pact of
post-glacial upliftand the loss of gravitational attraction between the
iceand the surrounding oceans™,

Land emergencein Antarctica over thecoming centuries will have
wide-ranging environmental impacts and implications for mineral
resource development praspects, both of which will play key rales
in shaping Antarctic geopolitics. Antarctica’s terrestrial blodiversity
islargely concentrated in ice-free areas” nd these regions are
also particularly important for geologic. fossil and sofl sampling ™"
Furthermore, scientific research stations and associated infrastruc-
ture—including wharfs, roads and airfields” -are commonly built on
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