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PREFACE.

WaEN, in 1901, the Expedition of the 8.8.  Discovery,’ under Captain Scott, RN,
was sent to the Antarctic Regions, the Trustees of the British Museum gave their
assistance to this national enterprise by allowing the cases containing the natural
history specimens which might be obtained by the Expedition to be sent to the
Natural History Museum for unpacking and sorting. They further undertook to
publish a detailed report on the collections so obtained, under the superintendence
of the Director of the Natural History Departments.

Some of the most important collections have been dealt with by naturalists who
were members of the Expedition. Thus, the Mammals and Birds are described by
Dr. Edward A. Wilson, the Isopoda and Pycnogonida by Mr. T. V. Hodgson, and
the Rocks (in relation to Field Geology) by Mr. H. T. Ferrar. Other groups have
been dealt with by members of the staff of the Natural History Departments of
the British Museum: Mr. Boulenger describes the Fishes; Mr. E. A. Smith, the
Gastropoda, Lamellibranchia, and Brachiopoda ; Mr. Jeffrey Bell, the Echinoderma ;
Dr. Calman, the Crustacea Decapoda, and the Cumacea; Mr. Kirkpatrick, the non-
calcareous Sponges; whilst Dr. G. T. Prior has prepared a petrographical description
of the Rock-specimens.

. It has been necessary to obtain the assistance of other specialists in order to deal
with the rest of the collecfions. So far as the latter group of contributors is
concerned, the following is a list of the subject-matters, together with the name of the
naturalist who has undertaken the work in each case :—

EmBRYOS OF SEALS . . . . . Dr. MargreTT TiMs.
AnatoMy oF EMPEROR PENGUIN . . . Mz W. P. Pycrarr.
TUNICATA . . . .. . . Pror. HERDMAN.
CEPHALODISCUS . . . . . . Dr. Rmewoonp.
CEPHALOPODA . . . . . . Dr. HovLE.
NupiBrancHS AND PTEROPODS . . . S Crmarues Evror, K.C.M.G.
Poryzoa . . . . . . . Mr. H W. Burrows.
Eces aAxD YoUNG OF ASTERIAS . . .  Pror. MacBrIDE.
AwmrpHIPODA . . . . . . Mgr. A. O. WALKER.
ScH1ZOPODA . . . . . . Mgz. Howir.

Nepauiz . . . . o . Dz, J. THiELE.
OstrACODA . . . . . . Pror. Brapy.
Coperopna . . . . . . . Dr. WoLFENDEN.
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CIRRIPEDIA Pror. GRUVEL
MyzoSTOMA Pror. v. GrarFr.
AcARrt Dr. TROUESSART.
COLLEMBOLA Pror. CARPENTER.
PorycrZETA . Pror. EHLERS.
GEPHYRIA . Mz. A. E. SHIPLEY.
CHATOGNATHA " Dr. FowLER.
NEMERTINES Pror. HusrEcHT.

FrEE PLATYHELMINTHES
CrstTopa

NemATODA

ZOANTHARIA . . .
ALCYONARIA AND PENNATULIDA
HyDpROMEDUSE

CALCAREOUS SPONGES .

Mr. F. F. Laipraw,
M=r. A. E. SHIPLEY.
Dr. v. Lvsrow.
Mgr. Cruss.

Pror. Hickson.

Mr. E. T. Brown.
Mg. FREWEN JENKIN.

RaproLarIA . . . . . . Mg Lrwis H. Goues.
Mosses . . . . . . . M. Juies Carpor.
Liomens . . . . . . . Mg. DARBISHIRE.
Ares (MARINE) . . . . .° . Mgs Geer.

Arex (FRESH-WATER) . . . . . Dr. Frrrsce.

Airgz (CALCAREOUS) . . . . . Dgr. Fostiz.
PHYTOPLANKTON . Dr. Lewis H. GoveH.

The work of securing the assistance of these specialists and of distributing the
collections has been performed by Mr. Jeffrey Bell, of the Zoological Department, who
has also acted as sub-editor of the Zoological and Botanical portions of the reports.
The Keeper of Minerals, Mr. Fletcher, has superintended the reports in the subjects
belonging to his department. ‘

The Director desires to acknowledge the ability and energy which have been
brought to bear on the preparation of the Zoological reports by Mr. Jeffrey Bell.
Owing to his care, the reports have been got ready by the various contributors and
published within a reasonable time after the return of the ‘Discovery’ from the
Antarctic Regions. Neither trouble nor expense has been spared in order to
render the illustration and presentation of the Natural History of the Expedition
worthy of the generous efforts both of Captain Scott and his fellow-explorers and
of those who provided the funds for that enterprise.

E. Ray LANKESTER.
October, 19086.



PREFACE TO VOLUME 1.

THE mineral-specimens collected during the © Discovery’ Antarctic Expedition being
virtually all of them rock-specimens, their importance depends, not merely on their
own characters, but on the mutual relations of the masses which they represent; in
these circumstances, a Report descriptive of the specimens themselves can be of little
scientific value unless preceded by an account of the rock-masses of which they have
formed part.

Mr. H. T. Ferrar, Geologist to the Expedition, had lived in the region and
collected nearly all the specimens, and was obviously the one to be invited to
- prepare a monograph of the Field-geology. Fortunately he was able to accept the
invitation, and to subwit the munuscript of his Report before leavh;g England to take
up an appointment on the Geological Survey of Egypt.

The ‘scientific description of the specimens was entrusted to Dr. G. T. Prior,
Assistant in the Mineral Department, who had already examined and described
the mineral-specimens collected during the ‘Ross’ and the ¢Southern Cross’
Antarctic Expeditions. '

The points regarded by the authors as deserving special attention are con-
veniently indicated in the respective Summaries (pp. 98, 139).

The elaborate Index to the volume has been made by Dr. Prior.

It has been my duty, as Keeper of the Mineral Department, to supervise the
preparation and publication of these Reports, but the scientific part of the work has

been done entirely by the respective authors.

L. FirTOHER.
MINERAL DEPARTMENT,
Brrrisa MuseusM (NATURAL HISTORY),
May 1, 1907.
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REPORT ON THE FIELD-GEOLOGY

OF THE REGION EXPLORED DURING THE

‘DISCOVEBY* ANTARCTIC EXPEDITION, 1901-4.
By H. T. Ferrar, M.A., F.G.8., Geologist to the Ezpedition.

. CmarrER 1.
ISLANDS, CHIEFLY OFF THE COAST OF SOUTH VICTORIA LAND.

Tae part of South Victoria Land known to us consists of a great range, or series
of mountain-ranges, stretching in an almost straight line from latitude 71° 8. to
lat. 82° 8., a distance of about 800 miles. Some of the mountains rise to a height
of 18,000 feet, and it is remarkable that there is no extensive area of land lower
than 4000 feet. Off this bold coast-line is a shallow sea (Ross Sea), with occasional
islands arranged along a line roughly parallel to the coast and close in under it.

- The earliest specimens brought back from the Ross Quadrant were thote obtained
by Captain BaLLENY in the year 1839 from the Balleny Islands. Shortly afterwards
the  Erebus’ and ¢ Terror ’ Expedition under Sir JamMes Cr.arke Ross brought back rock-
specimens from other outlying islands, and until the year 1895 no additional specimens
of Antarctic rocks were obtained from this area. It was also known that (1) the
Balleny Islands are volcanic, one of them possessing an active voleano; (2) South

_ Victoria Land consists of a great range of mountains probably volcanic,* and with at
least one volcano still active. The specimens include scorize and olivine-basalt from
Young Island, one of the Balleny group,f basalts, palagonite-tuffs, and granites
from the largest of the Possession Islands, and basalt from Franklin Island, one
of the isolated islands off the coast.f

A French expedition contemporary with that of Ross also obtained granites § from

* Ross, * Voyage in the Southern ia,nd Antarctic Regions, 1889-48,’ 1847, vol. ii, p. 415.
t ¢ The Antarctic Manual’ (Roy. Geogr. Soc.), 1901, p. 841,
t Prior, Minerslogical Meagazine, 1899, vol, =i, p. 91.
§ ¢ The Antarctic Manual " (Roy. Geogr. Soc.), 1901, p. 449.
VOL, 1. : B
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low rocky islets lying off the coast of Adélie Land, and these strongly suggested the
existence of a continental mass of land.

‘ The fact that blocks of gneiss and granité, probably dropped from icebergs, were
dredged up in high southern latitudes during the ¢ Challenger’ expedition was also
regarded as evidence of the existence of a continent. Fragments of mica-schists, sand-
stones, limestones and shales, were also dredged up at the same time.* This fact was
sufficient to render it extremely probable that sooner or later fossiliferous sedimentary
rocks would be discovered.

- In the year 1895 Mr. BoRORGREVINK obtained schistose and granitic rocks from
Cape Adare.

The ‘Southern OCross’ collection described by Dr. PRIOR"‘ includes various
~ plutonic and volcanic rocks as well as siliceous slates, the latter being apparently
"the first sedimentary rocks found ¢n sitw in South Victoria Land. The slates are
noted as occurring at the head of Robertson Bay. These slates are directly covered

by the basalts of Cape Adare on the east, and they have been followed northward
along the coast for some five miles.

The islands may be conveniently considered in the order of increasing latitude,
commencing with the Balleny group near the Antarctic circle.

Barieny ISLANDS

This group consists of five islands lying between longitudes 161° E. and 165° E.,
and latitudes 66° S. and 68° 8., that is to say, about the Antarctic circle. They were
discovered by Captain BALLENY in 1839. He brought back specimens from Young
Island, and repcrted the presence of an active voleano on Buckle Island, a report
afterwards confirmed by the ‘ Southern Cross’ Expedition.f

Rowe Island, the most northerly of the group, Was very distant from the

‘ Discovery’s’ track. Balleny remarks that it is -low and offers no remarkable '
feature.

Young Island one of the largest is roughly 10 miles long and 5 miles broad, and,
according to BaLLENY, is the highest. It risesto an estimated height of 12,000 feet. It
is girt by a high cliff and has the form of a terraced cone. The rock-specimens
collected here in 1839 were the first obtained from what is now known as the Ross
Quadrant. They “ prove to be scoris and basalt with crystals of olivine.” §

Borradaile Island is about 500 feet high and 2 miles long, and, like the others, is
bounded by vertical cliffs.

* Bee also * Nature,” 1898, vol, Ivii, p. 420, -
t Prior, Rep. ‘ Southern Oross ' Collections (British Museum), 1903, p. 835.
1 ¢The Antarctio Manual' (Roy. Geogr. Sos.), 1001, pp. 499, 500.

§ ‘The Antarctio Manual’ (Roy. Geogr. Soc.), 1901, p. 841.
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Buckle Island, which bears the active voleano, is probably 15 miles long. The
surrounding cliff varies from 100 to 1000 feet in height, whil¢ above it the land rises
as a dome to a height of about 4000 feet. The volcano is situsted on the north end,
which is otherwise low and flat.

Sturge Island (Fig. 1) is about 20 miles long and 7 broad and rises to a height
of over 10,000 feet. It is claviform and smooth in outline, and appears as an elongated
dome surrounded by a rock—chﬁ‘ which varies from 1000 to 3000 feet in height. At
the north end are seen rc-ughly parallel irregular lines, dipping at an angle of about
15° to the west. Approximately parallel to them are numerous conspicuous lenticular
bands of light-yellow colour. The soundings in this ares are uniform over great

F1d. 1.—8rupas ISLAND, BALLENY T8LANDS,"SROWIRG TRANSITION FROM “ PIEDMONT-AGROUND ” 70 * PIEDMONT-AFLOAT,"

distances, ranging from 260 to 270 fathoms. The sea-bottom is covered with a mixture
of rock-flour (902) * and ice-scratched stones (866),* including fragments of dolerite and
micaceous schists (see pp. 135 and 139).

Scorr IsLanps.

The Scott Islands were discovered by Captain CoLBECK in December, 1902,} and
are flat-topped rocky islets, which rise 300 feet sheer out of the shallow sea. The
smaller is practically an isolated pillar (Haggitt's Pillar), while the larger is about two
miles across. Mr. J. D. Morrison landed on the larger island and collected specimens
of a trachytic rock (see p. 114) regarding which he gave the following information :—

“No. 1 was taken from the south-east side, lat. 67°24-5'8., long. 179° 555’ W.,

* The numbers refer to the author’s List of Specimens.
t Oclback, Geog. Journ,, 1905, vol. xxv, plate, p, 402.
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being broken off the highest accessible point, about 12 feet above water-level. The
strate seemed about 2 feet thick, dipping to the south-east side at an angle of 45°%°
striking 8. W, and N.E.”

THE PossessioN ISLANDS.

This group consists of two large and five small islands, close under the highest
peaks of South Victoria Land and about 5 miles off shore and a little north of the 72nd
parallel of latitude (Fig. 2). They were discovered by Sir James CLaREE Ross in 1841,
when a landing was made and rock-specimens were collected. They include basalts,
palagonite-tuff, phonolite, and fragments of granite, but the latter were probably not
found in sitw.® Mr. C. E. BorcHGREVINK and Captain JENSSEN both landed here in

F16. 2.—Two oy TBE PosgBSSIOK ISLANDS,
THR TALLER ONE SHOWS THE JUNCTION OF TWO TYPRS OF ROCK.

1895, and collected rock-material. ~ The specimens brought back by the former have
been described by Mesars. T. W. E. Davip, W. F. Susers and J. A. ScHOFIELD.

In December, 1902, Mr. MorrisoN, landing from the relief ship ‘ Morning,’
collected rock-specimens. He obtained only two types of rock in situ : one (No. 2)is a
pelagonite-tuff and the other (No. 3) a grey hornblende-basalt. He gave the following
information relative to them :—* No. 2 was taken from the south-west shore of Posses-
sion Island, 18 feet above water-level, lat. 71°56’ 8., long. 171°10’ E. There are no
signs of stratification, but there is a very distinet vertical line-of-parting between the
rocks forming Nos. 2 and 3. No. 3 was taken from a piece of ice floating close in
shore on the S.8.E. side. The cliffs are about 150 feet high and overhanging.”

From the view seen from the deck of the ‘ Discovery,” it would appear that the
higher part is composed of palagonite-tuff, and the south side, ending in a bold cliff 300

* Prior, Mineralogical Magazine, 1899, vol. xii, p. 75.
t J ourn. Roy. Soc., New South Wales, 1895, vol, xxix, pp. 461492,




THE POSSESSION ISLANDS.—COULMAN' ISLAND. 5

feet high, of basalt. This island, the largest of the group, is 2 miles long in a north-
and-south direction. The landing place is at the northern end, which is low, flat and
prominently terraced.. The next largest island may be a mile across : like the first it
has vertical sides. Of the other islands, three are flat-topped, about a quarter of a
mile in diameter, and 50 feet high. They appear to be roughly rectangular in shape,
and have bare vertical sides. A fourth forms an isolated pillar appearing to be made
up of vertical columns, while a fifth is less than a quarter of a mile across and over
100 feet high. This last- shows an uneven junction of two rocks at about 50 feet
above the sea (Fig. 2). The distribution of snow would seem to show that the rocks
are tuff and basalt, the tuff being uppermost. The junction is irregular, but on the
whole slopes from west to east, away from the high land.

|
E
|

e e —

Fia. 8.—East 810E OF (JOULMAN ISLAND, SHOWING THB HORIZONTAL STRUCTURE OF THM
ROCES, AND THE * PIEDMONT-AGROUND’ WHICUH SURROUNDS THE ISLAND,

CouLMaN IsLaAND.

This island is situated in latitude 73} 8., longitude 170° E. It was discovered by
Sir Jamrs Crarke Ross, but the first rock-specimens were brought back by the
‘Southern Cross’ expedition ; they were determined to be hornblende-basalt and
basalt-agglomerate,* but no details were given as to the distribution of the rocks. Here
also the land is characterised by bare rock-cliffs more than 1000 feet high, which fall
sheer away to the sea. The island has an even outline. Its top is nearly flat at Cape
Wadworth, the north end, but at the south end rises to nearly 3000 feet. It is about
20 miles long, and averages 7 miles in breadth. Cape Anne, the south end, terminates
in a bare cliff over 2000 feet high. It shows chrome-yellow patches in several places,

* Prior, Bep. ¢ Southern Cross' Collections (British Museum), 1902, p. 822,
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and, by analogy with the yellow lenticular patch of basalt-agglomerate (82) at Cape
Wadworth, we may infer that the south end is also partly of the same rock. As the
yellow patches lie almost horizontally it is highly probable that the island consists
of alternating sheets of basalt and basalt-agglomerate (Fig. 8).

In addition to bedding-planes visible near Cape Wadworth, there are dykes
running vertically up the cliffs. Among the specimens collected by the ‘ Discovery’
from this Cape, there are basalt-scoria (80), basalt-agglomerate (82), and a basalt (81)
obtained from a dyke standing out on the cliff-face. Such dykes do not resch the
top of the cliff but, after extending some way up a steep slope, end off at the base of
the agglomerate. Only a quarter of an hour could be allowed on shore, but as the
ghip steamed into Lady Newnes Bay quite similar structure-lines were seen on the
west side of the island and on the wainland (Cape Jones), areas which were possibly
ab one time continuous. The distribution of snow on the west side of the island points
to gentle folding of the rocks about an east-and-west axis, but soundings of over
150 fathoms in the channel show no continuation of this fold towards the west.

FRANKLIN ISLAND.

Franklin Island is situated in latitude 76° 8’ 8. and longitude 168° 12’ E., and
until the ‘Southern Cross’ Expedition this was the most southerly land from which
rock-specimens had been obtained. The island was discovered by Sir James Crarke
Ross, who gave its length as 12 miles and its breadth as 6 miles. He deseribed its north
gide* as a line of dark precipitous cliffs between. 500 and 600 feet high, exposing
gseveral longitudinal broad white bands and two or three bands of a red-ochre colour.
The specimens he collected are all basalts of one type,} while in the ‘ Southern Cross’
collection there is a specimen of magma-basalt (limburgite) remarkable for the number
and large size of the olivine-enstatite nodules.}

From Mr. J. D. MorrisoN of the ¢ Morning’ five specimens of similar magma-
basalts with olivine-enstatite nodules were received ; with them was the following
vote —“Nos. 4 and 5 were taken from Franklin Island, from a belt of rock about
30 feet thick running horizontally along one side about 300 feet above sea-level.
Height of hill about 700 feet; very difficult to ascend, as the slope is composed of
small stones lying at an angle of about 45°. Nos. 6 and 7 were broken from a large
boulder lying at the foot of the hill. The beach is about half a mile broad and a
mile long, almost flat and about 10 feet above sea-level. Large boulders and heaps of
shingle are scattered over the beach, which is on the south-west corner of the
island.” '

* Ross, ‘ Voyage in the Southern and Antarctic Regions, 188843, 1847, vol. i, p. 215,

t Prior, Mineralogical Magazine, 1899, vol. xii, p. 79.
t Prior, Rep. * Bouthern Cross * Collections (British Museurn), 1902, p. 828,

I




BEAUFORT ISLAND. 7

BraurorT ISLAND.

This island lies in latitnde 77° 8., longitude 167° E., and about 12 miles off Cape

Bird, which is the north extremity of Mount Erebus. Sir Jamss Crarks Ross described
it as small and conical ; * we saw it from many points of view and estimate its length
o be 5 miles, its breadth 2 miles, and height 1000 feet. It has a rugged outline,
with a very steep snow-covered slope on the west side and a bare precipitous cliff on
the east side. Its summit is a narrow ridge running north-and-south. No specimens
have been obtained from this island.

TABLE OF DISTANCES.

A brief table which shows roughly the distances between some of the voleanoes
and islands will not be out of. place here.

Mount Erebus to Cape Horn . . . . . « 8000 miles
” »  to Mount Haddington (Swedish Expedition) . . . 2500 ,,
” »  bo Mount Gauss (German Ezpedition) . . . . 1800 ,
" ,» to Tongariro (an active volesno in New Zealand) . . 2600 ,,
' ,» to Buckle Taland Voleano . . . . . . 720
" » to King Edward VII Land . . . . . 500 ,,
” » to Cape Adare . . . . . L . 420 ,,
’ » to Mount Longstaff . . . . . . . 3880 ,
» ,»  to Possession Islands . . . . . . . 875
" » to Coulman Island . . . . . . . 280 ,,
” » bo Mount Melbonrne . . . c . . 200 ,
” »  to Franklin Island . . . e . 90
" »  to Mount Discovery . . . . . .o 70
” »  to Mount Terror . . . . . . . 25

* Ross, * Voyage in the Bouthel;n snd Antarctic Regions, 188948, 1847, vol. i, p. 217.



Craprer II.
THE ROSS ARCHIPELAGO.

Tais group of islands includes practically all the land within 50 miles of the
¢ Discovery’s” winter quarters, and is the most extensive area not directly joined to
the mainland. The group is important because it has long been a centre of voleanic
activity, which continues even to the present day.

Ross Israwp.

Ross Island is practically made up of the volcanic cones, Mounts Erebus and
Terror, Cape Bird (Mount Bird, as it may be called), and another convex dome, Mount*"
Terra Nova, lying between Mount Erebus and Mount Terror. This island therefore
consists of four distihct volcanoes, and of these the greatest, Mount Erebus, is still
active. ‘This mass of ejected material lies between latitudes 77° 9’ and 77° 49’ 8., and
longitudes 166° 8’ and 169° 10’ E. It forms an island having roughly the shape of
an equilateral triangle with a side of 50 miles.

Soundings in the waters around this island are unfortunately incomplete, but the
few that we have would seem to show that the depth is greatest close to the shore and
decreases gradually outwards. Whether or not this anomalous deepening is due to
overweighting of the crust by so many huge voleanic piles close together is not clear,
but the occurrence is suggestive.

Mount Erebus (Fig. 4) is 12,922 feet high, and was active when seen by Sir Jamzs
C. Ross in 1841, “ emitting flame and smoke in great profusion.” * During our two
years’ stay in Winter Quarters at its base the snow was always white and continuous to
the summit, and only steam was ever seen to be erupted. On three sides the mountain
rises directly from sea-level, and has.flowing convex curves, which give it a very
massive and undenuded aspect. Three stages in its history appear to- be recorded in
ite contours. Of these the first was by far the most violent, and produced a cone with
crater about 8 miles in diameter. The walls of this still stand, and encircle it as a
girdle about 6000 feet above sea-level. In profile, on the north side this ring appears
as a strong outstanding erag, and is separated from the mountain-side by a deep notch,
while on the south side there is only a mere shoulder to interrupt the regular convex
curve. The second stage is rendered evident by the existence of the lip of a later
crater at a height of nearly 11,000 feet. Old lava-streams from it, swept bare of snow,
can now be seen. The latest stage is recorded by the present small cone, which has
been built up asymetrically within the second, and from this steam now issues. Dr.

* Ross, ¢ Voyage in the Bouthern and Antaretic Regions, 1889-48," 1847, vol. i, p. 218.




MOUNT EREBUS. ’ 9

wsoN has recorded five or six other steam-jets issuing from the north-east side, but
from the ship it was unusual to distinguish more than two. Mount Erebus bears a
very striking resemblance to Mount Etna as shown in voN WALTERSHAUSEN'S picture,*
and is much more dome-like than is suggested by the published pictures of the better-
known active volcanoes. ‘

Owing to the difficulty of access, few rock-specimens could be obtained from
Mount Erebus itself. Specimens, however, were got from the following localities:
(a) The Turk's Head, a bare cliff which rises sharply from the sea to a height of about
300 feet on the south-west side of the mountain. Mr. Hodgson tells me that the tuffs
which build up this headland are exposed for a length of about 200 yards along the
shore, are bedded, and dip to the north-west at an angle of nearly 40° (b) Cape
Royds, & promontory on the west side of Mount Erebus, having an ares of about
3 square miles, This area is bare of snow, and consists of dyke-outpourings of, basalt
with lenticular ocrystals
of felspar (818) (leucite-
kenyte, see p. 111). The
Cape is rectangular in
shape and displays msny
outstanding dykes which
rise to heights of 200 and
300 feet, but are now
being rapidly disintegrated.
A gimilar, but vesicular,
rock (lava) (820) forms a
satall knoll, 1500 feet up e
this side of Mount Erebus, Fia. 4.—0asL Rouk aND Mounr FrEsus.
but, as the rest of the .
surface was covered with snow, no relations between these rocks could be made
out. (¢) Cape Barne, the bare rocks which lie about 3 miles south of Cape Royds
and are separated froma the latter by a shallow bay. The Cape consists of
black vesicular basalt-lava (818) which dips to the west away from Mount Erebus.
The extreme end of the Cape is a pinnacle rising 200 feet sheer from the sea,
and is separated from the main mass of the -Cape by a scree which prevents the
junction of the vesicular rock and the basalt-agglomerate (815) of the pinnacle being
seen. ~ (d) e Skuary, an area of bare land, between Cape Barne and the Turk’s Head.
This is about 2 square miles in extent, and except along the shore, where rock in situ
is visible, is covered by moraines. The moraines include fine tuffs (808) and a compact,
- grey alkaline-basalt or kenyte (812) containing parallel lenticular erystals of felspar.
Below them, and extending to the shore, vesicular glassy basalt-rock (811) of the same
character is seen in situ. This last is over 100 feet thick, and appears to consist of
’ * Sarope, * Voleanos,” 2nd edit., 1862, p. 190, fig. 48.
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10 - H. T. FERBAR.

successive lava-flows laid horizontally one upon another. These rocks are similsr in
character to the lavas with lenticular felspars “of Cape Royds, and are also related to
the rocks of the neighbouring Dellbridge Islands, to be considered later.

Mount Bird is a flattened dome over 3000 feet high and, like Mount Terra Nova,
which attains a height of about 7000 feet, is' an undenuded volcanic cone. ‘No
specimens have been obtained from either of these mountains. -

Mount Terror (Plate I) is a quiescent volcano 10, 750 feet high. It forms the
eastern part of Ross Island, and, though not quite so high as Mount Erebus,
covers almost as great an ares. Its base is circular and has a diameter of perhaps
90 miles ; its surface is almost completely snow-covered. On the south side the
covering is so thick that no parasitic vents, if present, could be distinguished. On
the north side, especially above Cape Crozier, is the largest area of rock-exposure,
and here all eminences whlch have been examined were of the nature of subsidiary
surface lava-flows. Some
of these are quite con-
spicuous, and from them
many specimens have been
collected. '

The ‘Southern
Cross’ Expedition* ob-
tained hornblende-basalts
| from a bare rock-cliff

10 miles or so to the
. west of Cape Crozier, and
. . ) from the red and yellow

F1e. 5.—Carn CROZIER AFD MoUNT TERROR. ‘““blazes” that occur in
, this cliff it would seem
that basalt-agglomerate is also preséent. From the comes on the east side of the
mountain above the Great Ice Barrier of Ross, Dr. Wilson collected basalt-scorie
(824) and limburgite (825) and proved the cones to be due to subsidiary eruptions.
From the bare rock-cliffs (Crozier Cliffs), against which the ice-sheet abuts, Dr. Wilson
also collected rock in situ. His specimens are of two kinds: (1) columnar basalt (830
and 848), which forms the mass of the cliffs and reaches a height of 800 feet above
sea-level ; and (2) a yellow trachytic rock (831), occurring in irregular lenticles in
the mass of the cliffi At ome spot a rough stratification was observed, and it is
possible that stratified tuffs are there developed.

From a locality he termed the V-Cliffs Hogsback, Mr. Hodgson collected
specimens of coarse yellow tuff (783), red vesicular basalt (778) and a basaltic bomb
(776). This locality is on the south-east side of Mount Terror, 20 miles south of Cape
Crozier and 80 from the ship. It is one of two exposures which have been found on

* Prior, Rep. * Southern Oross’ Collections (British- Museur), 1902, p. 332. '




MOUNT TERROR.—WINTER QUARTERS. 11

the south side of the mountain. The other exposure has been termed the Sultan’s
Head, and Mr. Hodgson here obtained some bedded yellow tuffs (785.to 798), also
some fragments of vesicular basal (795).

At Cape Crozier (Fig. 5) itself, at sea-level, a stratified palagonite-tuff (228 to 230)
was seen bedded parallel to the present slope of Mount Terror and dipping to the west
beneath a basaltic lava-flow. This tuff is brown in colour and is very friable, crumbling
- easily mto rounded pellets about an eighth of an inch in diameter. The surface of the
rock was whitened by crystallisations of hydrated sodinm sulphate (glauber salt) Bombs

and a great variety of voleanic rocks, also granites (197), dolerites (210) and sandstones
(214), were found lying about at this height, but these were usually ice-scratched (186).
A boss about 900 feet high appears to be a pipe or plug of some now defunct voleanic
vent ; the rock (176) is a limburgite containing red and green olivine-augite nodules.
A rounded knoll of trachyte (224), half a mile east of this boss, attains a height of
1400 feet. Black pebbles of glassy basalt (217, 218, 219), quite similar to the
majority of the pebbles composing the terraces a short distance lower down the hill,
were scattered all over the surface of this trachyte-dome, and appeared to have
been included in it, but in the short time allowed on shore no trachyte actually
enclosing basaltic pebbles was met with. On the south side, the 900-foot boss of rock
mentioned above adjoins a mass of yellow tuff (231) through which a grey green
trachytic rock (188, see p. 114) seems to have been forced. From the ship many
other parasitic vents were seen on the slopes of Mount Terror, but were not visited.

Toe WINTER QUARTERS. '

Winter Quarters were taken up near the end of a long peninsula which juts out
southward from the base of Mount Erebus in latitude 77° 51’ 8., longitude 166° 45 E., and
in this district not much information could be obtained relative to the general geological
history of South Victoria Land (Plate II). The peninsula is 10 miles long by 2 miles
broad, and has an average height of 700 feet. It is entirely composed of recent volcanic
rocks, and only about four of its twenty square miles are fres from snow.

' At Hutton Cliffs, a stratified basalt-tuff occurs as a cliff 500 feet high. This tuff-
cliff is quite isolated, and is divided into two parts by the snow which falls over the
cliff as a small glacier. The northern part (452-457) is composed of rather coarse tuff
and is more definitely stratified than the southern (458-462); but for each mass the
dip is the same, and is about 60° to the north-north-west. The rock consists mainly
of fragments of vesicular basalt-glass and varies from yellowish-green to almost black
in colour, but some of the hand-specimens have reddish bands of palagonite, and others
have incrustations of calcium carbonate. These cliffs are about 5 miles distant from
Castle Rock and 10 miles from the Turk’s Head. . _

. The Sulphur - Cones lie on the north side of the peninsula at the foot of Castle
- Rock and at a distance of three miles from the ship, and are so called because native

o2
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sulphur was found scattered over their surfaces. They rise 50 to 100 feet above the
ice, and congist of black hornblende-basalt and olivine-basalt (882-386, see p. 103)
which have apparently filled up volcanic necks now undergoing rapid denudation.
The sulphur (379) is found thickly distributed over the surface of the frost-riven rock
and is sometimes in quite perfect crystals.

Castle Rock (Fig. 4), 3 miles distant from Winter Quarters, rises to a helght of
1400 feet as & bold crag. It is surrounded by vertical cliffs 400 feet high. On the
south the foot of the crag is snow-covered, but on the north the land falls sheer away
for 1000 feet. On the east and west sides black basalt can be seen forming the lower
part of the crag, which consists above entirely of palagonite-tuff (380). The tuff
varies much in texture; sometimes it consists of yellow and black angular fragments
of olivine-basalt and basalt-glass half an inch across and very uniform in size; in
other places the black masses attain as much as a foot in diameter ; sometimes they
are almost circular in section, and are often arranged in parallel rows. The summit
of the rock is flat and strewn with loose black fragments of olivine-basalt (319),
more than two inches in diameter and very uniform in shape and size. About a
mile to the northward of this rock occurs another crag consisting of tuff quite like
the former and possibly of similar age.

Crater Hill. Along the south-east side of the peninsula there are three
scoria-craters. Two of these are rather insignificant, but the third, Crater Hill,

" risea to a height of over 1000 feet, and the crater-lip at its summit is almost perfect.

On the north side the lip rises about 200 feet above the bottom of the crater, but on
the south side it has been broken down. The rocks obtained from this hill include
black vesicular basalt (841) and red scoriaceous basalt-glass : the latter has obviously
flowed ‘over the lip of the crater and now forms the highest point of the hill. Near
the south foot of Crater Hill, porphyritic olivine-basalts (656 and 659, see pp. 105-6)
rise sheer out of the sea and form a cliff. They appear to extend as horizontal sheets
right under both Crater and Observation Hills. '
The Harbour Heights, or Arrival Bay Heights, as they havé been sometimes
called, include the three prominent eminences between Castle Rock and Hut Point.
They rise over 100 feet above the general level of the snow-covered peninsula.
Numerous vesicular olivine-basalts (323) and basalt-bombs (867) have recently been
ejected from these vents, and an occasional flat space, bare of snow, exhibits massive
but vesicular lava-flows of olivine-basalt (366) (Plate II). These volcanoes have a
general resemblance to the Pleistocene* voleanoes of Auckland in New Zealand.
Between the southerhmost crater of the Harbour Heights and Crater Hill there is a
basin-shaped depression, the vent of another small voleano. Near this depression
occurs & large rock-mass measuring quite 15 feet across and 12 feet high. This rock
appears to be the remains of a dyke, and from it the specimens (369-378) were
taken. It is a limburgite with abundant foreign inclusions. Of these some are of

* Hutton, Trans. New Zealand Inst. (1899), 1900, vol. xxxii, p. 178.
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pure transparent felspar, while others have the mineral composition of gabbro and
peridotite (see p. 107). Most of the coloured inclusions are quite angular, but a few
are rounded ; the largest of them are about three inches long. '

On the south-east side of the crater a non-vesicular black olivine-basalt,
approaching limburgite in character (826, see p. 105), forms a rugged hillock about 100
feet high. The exposure of rock is quite 50 yards across, but the material is crumbling
rapidly away and fresh rock is only obtainable near the summit. .

Observation Hill. At the extreme south-west point of Ross Island is Observation
Hill, which is separated from its neighbour, Crater Hill, by & narrow col called
The Gap. Observation Hill has very steep slopes which make an angle of 40° to the
horizontal, and, almost meeting in a point, produce a strikingly pyramidal hill (Plate IT).
The south-west side slopes away more gradually and terminates in Cape Armitage.
This prolongation appears to be due to the presence of a sheet of rock which is bedded
horizontally. 'This rock (553) occupies but a small area, about 200 yards long and
50 yards broad. The rock is a porphyritic olivine-basalt, almost black in colour and
containing phenocrysts of green olivine up to one-eighth of sn inch in diameter.
Observation Hill appears to have been built up of successive flows of trachytic lava
which have welled up through one single outlet. These flows are now to a ‘great extent
denuded ; but on the south-east side the remains of a sheet occupy the greater part
of the hillside, and rest upon another similar sheet (412). The lower sheet spreads
out and forms the flatter south-east side of the hill.

On the north shoulder of the hill the trachytic lavas show & rather greater variety of
texture, especially near the 400-feet contour. A dark-grey hornblende-trachyte (273 and -
281), with abundant lapilli-like inclusions (see p. 118), up to an inch in diameter, forms
the shoulder on which a perched block of black vesicular basalt is prominent. The
rock with these inclusions has a conspicuous platy structure, and the upturned edges of
the slabs into which it weathers may be traced across the Gap to the base of Crater
Hill. This platy rock is considerably contorted and its apparent strike is exceedingly
variable, sometimes turning through more than two right angles in 50 yards. It is
obviously older than, and unconformably overlain by, the yellow hornblende-trachytes
(278, 279, 280) of the higher part of the hill. Higher up the hill occurs a dyke of
grey hornblende-trachyte (277, see pp. 117 and 119). The dyke is not more than 10 feet
broad, but is traceable 100 feet vertically up the hill. The top of the hill consists of a
yellow trachyte ; locally it is streaked with grey ribbon-like bands (288) which follow the
flow-structure.  The weathered surface of the rock is honeycombed, but as here the wind
removes the snow immediately after its fall very little frost-action seems to take place.
On the southern side of the summit the darker rock begins to preponderate, and at a
point some 30 yards away from the top, and 50 feet below it, the yellow rock: gives place
to a dark-grey hornblende-trachyte (290). Below this rock comes another dark-grey
hornblende-trachyte with spheroidal structure (655). The spheres which make up the
mass of this exposure sometimes attain a diameter of over 2 feet and are visible over
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an area of some 200 square feet. The spheres are all planed off to an even surface, .
and there is no change in the slope of the hill to correspond with the Junctlon of the
two rocks.

TorrrLE Back ISLAND.

Tartle Back Island, low and insignificant in aspect, lies in the bay between the
Winter Quarters peninsula and the jce-tongue in Erebus Bay. It is less than a
quarter of a mile long and sbout 100 yards broad, 18 rectangular in plan, and rises to a
height of 50 feet. The loose rock-material on the surface of the island is bedded, and
the layers of dark rock form a small anticline, of which the axis is the longer or
N.E.-8.W. diameter of the island. Two boulders of kenyte (trachydolerite) with
lenticular crystals of felapar (447 and 484) were found on this island. They are similar
to the rock-specimens brought from the lower slopes of Mount Erebus, but are more
glassy and of a black colour. Black augite-olivine nodules (448 and 451) are
common, but the mass of the island consists of fine-grained ﬁ'agments of olivine-
basalt (449).

Brack Israwp.

In point of size Black Island comes next to Ross Island. It lies south of
latitude 78° and is roughly triangular in plan, having a side about 15 miles long
(Fig. 82, p. 58). It shows two central peaks, each over 3000 feet high, and appears to
be composed entirely of voleanic rock. It is quite surrounded by glacier-ice, and is
therefore almost a nunatak. It is probably connected with White Island, situated to
the eastward, by an isthmus rising about 200 feet above sea-level. - Specimens from
rock in situ were obtsined from a hill, 900 feet high, near the north end of the island.
Compact and vesicular basalt-lavas (598, 594, 595) were obtained high up, but no
specimens of rock in situ could be obtained from the lower slopes, which were
completely covered with rock-débris. At the south-east end is a yellow trachytic
rock (609, 610); it appeared to be a dyke nearly a quarter of a mile wide breaking
through the black basaltic rock. The rock forms a bold headland nearly 400 feet
high. The major joints, which are vertical, strike north-west and south-east, and
notable variations in the appearance of the rock occur on either side of the jointa.

There are two other appsrently similar rock-exposures near tliis spot but time did
not permit their examination.

WHITE IsLAND.

This island is 20 miles long, but is less than 5 miles broad. Its longer axis is
nearly north-and-south ; the island lies between the longitudes 167° and 168° E., and
is south of latitude 78°8. The land rises very suddenly out of the ice which surrounds
it, and attains a height of 2000 feet. The only rock in sitw obtained from it is a
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black hornblende-olivine-basalt (811), which occurs a8 & boss on the summit. One or

‘two crateriform depressions ocenr on the lower portions of the island, and there seems

Jittle donbt that the whole island consists of voleanic rock.

“BrowN Istaxp,”

This mass of land, about 15 miles long and 5 miles broad, is only apparently
an igland, for it is connected by a narrow isthmus about 8 miles long to Mount
Discovery, & voleanic cone on the edge of the mainland. As the peninsula is so
nearly isolated, and bears so great a resemblance to the other islands, it is convenient

_ to include it in this chapter. When the ice was at a maximum “ Brown Island ” was

certainly cut off from the maijnland, which lies to the west. If the moraines covering
the isthmus could be removed it is probable that even now an island would be

. produced.

“ Brown Island” is 2812 feet high and entirely composed of voleanic rocks. The
northern end is comparatively low and flat. Since many patches of rock of a bright-.
red colour occur scattered over it, we may presume that scoria-cones are present.

The southern and higher end consists of a single crateriform hill, and around the

crater are red vesicular basalt-lavas (605) which have flowed over the sides of the
rim. - A hornblende-basalt (608, see p. 104) occurs on the east side at a height of about
2000 feet. This rock dips north at an angle of 63° and from the fact that it ends
abruptly as a cliff there is little doubt that much of the original lava-stream bas been
removed. On the north side of the crater a subsidiary peak of banded yellow rock
forms a massive hill 500 feet high. The crater is at least half a mile in diameter,
and a small shallow pool about 100 yards long occupies its centre. There is little
ice or snow in the crater, the lip of which is about 100 feet above the pond. On

. the west side a white trachytic rock (606) has forced its way through the covering

of basalt-glass, and was found on the crater-lip. On the lower slopes no rock in situ
was observed, but the whole surface was covered with black smooth loose fragments
of basalt (603), like the black pebbles at. Cape Crozier described on p. 11.

TeE DAILEY ISLANDS.

A number of conical islands, the Dailey Islands, rise through the floating ice
at the head of McMurdo Sound. They are five in number, and all lie almost on the
same east-and-west line. Four of these are small and conical, and not more than a
quarter of a mile in diameter. The fifth is perhaps a mile long, half a mile wide, and
200 feet high; it is the only one that is at all easily accessible. It is situated
on the western margin of the pinnacled -ice*® (Fig. 44, p. 79). The specimens
collected are all of basaltic rocks of limburgite type (510), but .plutonic boulders

* Ferrax, Greog. Journ., April 1905, vol. xxv, plate, p. 874,
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lie on .the surface and in the small crateriform hollow at the centre of the island.
' There are one or two dykes which project slightly above the ldose scoriaceous
matter of the general surface.

Tre DELLBRIDGE ISLANDS.

These four islands lie three or four miles south-west of the base of Mount Erebus
and twelve miles north of Winter Quarters; although the nearest together are two
miles apart, they are probably all remnants of a once continuous land-mass. (

Inaccessible Island, the most northerly of the group, is elongated in an east-and-
west direction, and has an almost sheer cliff facing the south. Its north side slopes at
about 40° and is therefore too steep in places to hold the disintegration-products of
the rocks which form its higher peaks. The dimensions of the island are, roughly,
length two miles, breadth half a mile, and height 500 feet. Mr. Hopasox collected
gpecimens here, and tells me that the rocks are much confused, but generally dip to the

north. The specimens include & red vesicular trachytic lava (802), porphyritic basalts
- (805), yellow trachytes (808), and trachydolerite of intermediate character (804); on
the south-east end there are many irregularly bedded chrome-yellow bands. Tent
Island is nearly rectangular in plan, and has sides about a mile long. Its greatest
height ig about 400 feet, and the highest point is close above the steep north-west cliff.
The upper surface of the island slopes to the south-east and agrees with the dip of the
lava-beds. The lowest rock exposed is & basalt-agglomerate (817) which occupies the
lowest 100 feet on the north-west cliff. It is covered by sheets of a vesicular glassy
kenyte (463-466), with lenticular porphyritic crystals of felspar, like the rock of Cape
Royds. These sheets have a dip of about 20° are parallel, and are each about 20
feet thick. Hazor Buck Island is merely a ridge of rock rising 100 feet above the
water. Its sides meet to produce a central ridge of which the angle is not much
greater than a right angle. The long axis is perhaps half a mile long, and along the
same straight line is the Little Razor Back Island. The specimens obtained are
vesicular lavas of olivine-basalt (470, 471) and of trachytic rocks (473, 476).
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Cuarrer III
THE.MAINLAND OF ’SOU-TH VICTORIA LAND.

CAPE ADARE

It will not be out of place to supply here a few additional notes on the rocks of
Cape Adare, latitude 71° 8. It may be pointed out that the Cape lies at the foot of
the gigantic Admiralty Range, and is formed of horizontal sheets of basalt and basalt-

TR B R M e T s e

Fre. 6.—0irr AviRw PRNINSULA, FROM RosB SEA.

agglomerate, similar to those which occur in Coulman Island and perhaps the other
islands off the coast.

The peninsula of Cape Adare (Fig. 6) consists mainly of nearly horizontal sheets of
basaltic lava laid one above another to form a flat-topped promontory, which gradually
increagses in height from north-west to south-east. Dykes occasionally cut across
these sheets.® The successive sheats are thinner and more numerous at the north-west

* Prior, Rep. ¢ Southern Crosa' Collections (British Museum), 1902, p. 327.
VOL. T. : D
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extremity, but they become thicker, and are slightly inclined upwards two miles or
so towards the south-east. The following sections may be of interest :—
(A) near the north end of the Cape—
Top.  (6) 100 feet—red basali-glass (865)
(5) 800 feet—black hornblende-basalt (859-861)
(4) 50 feet—tuff (857) _
(8) 100 feet—basalt with vertical joints (856)
(2) 50 feet—vesicular basalt (854)
Bottom. (1) 200 fest—talus

(B) about two miles south of the end of the Cape—

Top. (6) 600 feet—(unexamined)

: (5) 100 feet—tuff
(4) 50 feet—bhoulder-breccia (54)
(8) 60 fest—hlack olivine-basalt, weathering into vertical columns (49)
(2) 100 feet—red scoriaceous basalt (51)

Bottom. (1) 100 feet—scree-slope

This approximately horizontal structure appears to be characteristic of the steep
cosst line between Cape Adare and Cape Jones, a distance of about 150 miles. This
part of the coast is a cliff varying between 1000 and 2000 feet in height. Sometimes
anticlinal and synclinal folds, whose axes appear to run east-and-west, are seen.
Occasional red bands, possibly like those on Coulman Island and Cape Adare, can be

distinguished.

Tae Voroanio CoNES oN THE MAINLAND.

The number of volcanic cones on the mainland is less than has been hitherto
supposed,* but those seen are interesting from their ocourrence on what is probably a
great line of fault. These cones all rise from the low foothills that form the coast, and
the latter is always parallel to the mountain-ranges. The volcanoes, being isolated
cones and having as a background the massive main range, stand out most
promment]y

The Summit of Cape Jones (Fig. 7).

The summit of Cape Jones may be taken as a type of these. The hill near
the end of the Cape rises to a height of over 3000 feet, and shows admirably the
even convex curves of mountains of accumulation. The whole is covered by a
deep pall of snow, which either breaks off at the edge of the high sea-cliff, or
blends gradually with the ice-sheet of Lady Newnes Bay. This voleano occurs in
latitude 784° 8., longitude 170° E. It lies to the west of Coulman Island, and on
the strip of foothills which is here nearly 20 miles broad. From the north these

* J. W. Gregory, ‘ Nature,’ 1801, vol. Ixiii, p. 610.




VOLCANIC CONES ON THE MAINLAND. - 19

foothills can be seen to be decreasing slightly in height westwards towards the
base of the Admiralty Benge, and thus appear to mark off a great longitudinal
valley running parallel to the coast.

Cape Me Cormick.

-On fhe end of Cape McCormick, latitude 72° 8., there are two bare cones which
rise 1000 feet above the ‘sea-cliff. They have crateriform summits which bear a
striking resemblance to Crater Hill near the Winter Quarters of the Expedition.

S S S SES SO

Fni. 7—A Voroanro JoNE ON rHE MASTAND; TH® SvMMrr or Oare Jowms, THR ‘ DISGOVERY’ IN A GULF IN
rHE LoDy NEWNES “ PIRDMONT-AFLOAT.”

Mount Brewster.

Mount Brewster, on the north-east side of ‘Lady Newnes Bay, though it does not
attain a great sltitude, is noteworthy. The mountsin is about 8000 feet high, and
rises from the flat lowland at the base of the mountain range. The range with its
angular spurs towers above the foothills, and Mount Brewster with even outline rises
but little above the snow-covered land around it. The summit of this hill is slightly
flattened, and some part of the crater may still remain. :

Mount Melbourne.

This mountain, 8000 foet in altitude, is situated in latitude 74}° 8., longitude
- 165° E., and on three sides rises directly from the sea; on the fourth side it is joined
to.a range of higher peaks. Theslopes of the mountain are not markedly convex, but

' D2
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appear symmetrical from all points of view. The base is less than 20 miles in
diameter, and the mountain, though 8000 feet high, is not nearly so voluminous as
Mount Erebus or Mount Terror. '

Basalts* appear to be developed at its base, and but few parasitic vents or obvious
lava-flows are seen upon its sides. The only specimens brought back by the
‘Discovery ’ Expedition are rounded pumice-fragments (899). These were obtained
from the floating ice of Wood Bay, and must have been transported by the wind
during the winter months.

Between Cape Washington and Cape Bernacchi, or in other words between
Mount Melhourne and Mount Evans, no voleanic cone has been noted. This is
important when we remember that here the foothills are absent, and that the coast is
straight and uniform for a distance of over 200 miles, South of Cape Bernacchi,
foothills composed of gneissic rocks are developed for some 50 miles. These are
separated from Mount Morning and Mount Discovery by the valley of the Koettlitz
Glacier, which trends north-west and- lies parallel to a line joining the two
voleanoes.

Mount Morning.

Mount Morning is a low dome 5779 feet high, and is almost cireular. At
its base it is 10 miles in diameter. On the south side the mountain slopes down
to sea-level, and on the south-west it is separated from the main ranges by low
foothills. The Koettlitz Glacier, which opens out north-eastward, occupies part of the
above-mentioned depression between foothills and monntain-range. Radiating lava-
flows are a prominent feature of this mountain, but no specimens could be obtained
from them.

Mount Discovery.

Mount . Discovery, the last volcanic cone which we shall note, is 9085 feet high,
and lies in latitude 784° 8, longitude 165° E. (Fig. 82, p. 58). It adjoins Mount -
Morning on the west, but is eut off from the nearest mainland by Discovery Gulf,
the ice-filled gulf into which the Koettlitz Glacier flows. The mountain is
symmetrical in outline and has the form of a bell. The inflected curves of its sides
unite at the summit without indicating the presence of a crater, and they spread out
to give the mountain a circular base, some 15 miles in diameter at sea-level. This
mountain was not visited, but the moraines stranded in the land-locked bay on its
north-east side show that basaltic fragments are the commonest ejectamenta.

The Minna Blyf.

The Minna Bluff is a long and narrow promontory which projects south-eastward
from the foot of Mount Discovery. It seldom attains a height of more than 2000 feet.
It is 35 miles long, but its breadth is rarely greater than 5 miles. Its sides are

* Prior, Rep. * Southern Cross’ Collections (British Museumy), 1902, p. 323,
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very steep and almost parallel, and their wall-like appearance is unbroken by glacier
or ice-cascade. No structural features are very evident, but specimens of basaltie
and phonolitic rocks (619 and 622) obtained from two spots near its south-east
end prove its voleanic origin. On the north-eastern extremity there are lava-flows
quite like those of the east side of Black Island and of the Harbour Heights, Winter
Quarters. The outline is unbroken and therefore it is impossible to say whether
this peninsula is composed of lava-sheets, or is a series of scoria-coneslike those
which make up the Harbour Heights.

Tag CoNTINENTAL RANGE.

South Victoria Land, as previously mentioned, consists of a great range of
mountains stretching in a north-and-south dlrectlon for 800 miles at least, and is appar-
ently the eastern edge of a
vast plateau, for between
latitudes 77° and 78° 8.
Captain  Scort travelled
200 miles westward over
a level region having a
uniform height of about
7600 feet above the sea.

The range maintains
a-uniform high level. Any .
peaks, such as Mount i - -
Sabine, that rise to heights Fia. 8.—Mouwer Naxumy, ¥ SAEULAR NOUNIALN SOUIR OF
of over 10,000 feet do so
from correspondingly high surroundmgs, so that there are practically no peaks l'lBng
to great altitudes from low levels and towering above the surrounding land. In fact,
the land does not show great relief

Surgeon McCormiok, of HLM.S. ‘Erebus,’ considered the whole range to be
volcanic ; but this is obviously not the case, for all the higher peaks are pyramidal in
outline, and exhibit a house-roof shape which could not have resulted from the
eruption of rocks from local centres. The Ross Expedition was less fortunate than
the ‘ Discovery,” for the latter was able to steam in close to the land and see the peaks
from nearer points of view. Thus, just south of Cape Washington, a tabular mountain,
Mount Nansen (Fig. 8), was observed from the ‘ Discovery’ to have apparently horizontal
bedding planes and almost: perpendicular scarps showing plateau-structure. The earlier
explorers were too far from the land to perceive these characters.

The range, or chain of mountain-ranges, naturally divides itself into sections or

links, and these may be conveniently considered separately.
(1) The area between Cape Adare and Cape North, a distance of 100 miles, is

AR
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more snow-covered> than is the land further to the south, and the coast, which is
parallel to the mounteins, faces north-east. The mountains here form the main part
of the Admiralty Range of Ross. They diminish in altitude as one passes westward
to Cape North, and with the decrease in height there is a corresponding increase in the
proportion of the snow-covered area. At Cape North itself the covering of snow is
almost uninterrupted. Here the peaks which form the horizon are all of the pyramidal
type, and they have their easterly shoulders truncated sharply at the shore. There
are no deep valleys, but the snow often exhibits prominent series of terraces, one above
another and parallel to the coast, and the whole is somewhat suggestive of the existence
of some horizontal structure in the rock beneath.

(2) The Range which occupies the 250 miles of coast between Cape Adare
and Cape Washington forms the highest, and perhaps the largest, land-mass.
This area lies to the south of area (1), the Cape North portion, and is continuous
with it In the south its line of peaks recedes so far from the coast that the
connection between this area and the third, or Prince Albert, section is not yet known.
Here one sees the possibility of a division into two distinct geological areas, for low
foothills are almost continuous along the whole length of the coast from the Cape
Adare promontory to Cape Sibbald or even Cape Washington itself - Behind these
foothills there appears to be a depression, which takes the form of a series of valleys
runping north-and-south, and behind the depression is a wall, or possibly a fault-face
or escarpment, which rises to-heights of 10,000 feet, and has weathered into a series
of fine pyramidal peaks. ' -

Many photographs illustrate the form of the range, and some show peaks,
_ such as Mount Minto and Mount Adam, which rise as enormous gables from a
platesu already high, and thus do not greatly overshadow the surrounding
mountains. :

At the head of Robertson Bay the depression at the foot of the mountains
resolves itself into a valley, and even the bay itself may be considered a continuation
of this. On the south side of Mount Melbourne this depression is again prominent;
here it resolves itself into a valley running out to the south-east, and having the
voleano (Mount Melbourne) as a part of its left bank, affording evidence that the
mountain is situated upon a line of fault.

(3) The Prince Albert Mountains, 200 miles in length and trending due
north and south, is the lowest large area of land seen by the Expedition. This range
is important, not only because it is practically new, but because of its extreme uni-
formity of character. It is highest at the north end, where Mount Nansen, mentioned
above, Tises to 8788 feet, is lowest about the centre, latitude 76° 8., where it is only
about 8500 feet (Mount George Murray, 3591 feet), and rises again to 8000 feet (Horse-
shoe Mount, 8228 feet) on the latitude of Mount Erebus. It is remarkable that here
the eastern border is always steep and gives one the impression that it is only the
outlying edge of some great plateau from which streams of ice come down between
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the nunataks. Later, when the former extent of the Beacon Sandstone Formation is
considered, it will be seen that this uniformity of landscape is not surprising.

(4) The Royal Society Range has a length of some 50 miles; this length is
almost bisected by the 78th parallel of latitude, and is the only part of South
Victoria Land which has been examined in detsil. In the main all the structures
observed in the Admiralty Range are again seen, but are much more strikingly
developed (Fig. 9).  There are foothills of insignificant height, a north-and-south
valley separating the foothills from the main mountain-mass, and a mountain-mass

F1d. 9.—bMousT Huodms AND THER RovaL Soommry RANGS,

rising in a uniform cliff behind to a height of 10,000 feet and having occasional
peaks over 12,000 feet in altitude.

From our Winter Quarters this range could always be seen, though quite
50 miles away ; and so clear was the atmosphere that, even at this great distance,
- the ‘plateau-form was always evident and was rendered still more striking by the
broad band of lighter-coloured rock below. This band must be at least 2000 feet
thick ; it is apparently bedded horizontally and extends from end to end .of the
range. The peaks rising above the plateau are of darker-coloured rock and in
strong contrast with it.

Thus, the form of the range appears to be determined by the horiiontality
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of the rocks which compose it, a character abundantly proved by the sledge-parties
who passed along the deep glacier-filled valleys that cross it eastward to the sea.

(5) The four separate ranges which determine the 300 miles of almost straight
coast to the south of latitude 79° 8. appear to be exactly similar to those already
considered, and may be dismissed with the mention of the platean-character which
is strikingly shown and beautifully illustrated by Dr. WiLson’s sketches, made
during the great journey to the south, when Captain Scorr, Lieutenant SHACKLETON,
and Dr. WiLsoN reached latitude 82° 16’ 83" 8. These sketches are all the more
valuable in that they were made by an unprejudiced observer.

Each of the four ranges averages 8000 feet in height; they are separated by
wide channels far below the level of the plateaux, and such channels, having straight
and exceedingly steep sides,
appear to be typical features
in the geography of all South
Victorian mountain ranges.

Kixg Epwarp VII Laxp
(Fig. 10).

This land lies at the

eastern end of the Great
Ice Barrier of Ross, and is,
therefore, connected with the F16. 10—Kmg Epwarp VII Laxo.
mainland by ice at least.
It lies between latitudes 76° and 78° S., and longitudes 148° and 160° W. It
rises 2000 to 8000 feet high and is almost wholly snow-covered. The coast trends
N.E.-and-S.W., and appears to be banked with low foothills completely covered with
snow. It consists of two parts: (1) an isolated headland, some 1500 feet high and
10 miles long, standing well before (2) which, except for the low and isolated peak
at the north-east end, is smooth and tebular, but is completely snow-covered. The
two areas are separated by a comparatively low snow-covered depression.

The headland is unsymmetrical in shape and has a steep cliff on its north
side; at three places, where too steep to hold the snmow, there are good rock-
exposures. The land was not visited, but specimens obtained from a dredge-haul
(256-258) and from two icebergs consist of granites and gneisses and not of
voleanic rocks. As the current is south-west along the coast, the rocks dredged
up cannot have been carried far; it is also quite improbable that the icebergs can
have travelled any great distance.
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Craprrrr IV.
THE GNEISSIC ROCKS AND CRYSTALLINE LIMESTONE.

As the gneissic rocks occur at ses-level at the foot of the highest part of the
Royal Society Range,-and as they are found in the Range below a sequence of
rocks which is 12,000 feet thick, they may be safely regarded as forming the

ancient platform on which the central part of South Victoria Land is built. -

Above the gneisses, come successively, over a very large area, granites, sandstones
and dolerites. Little is known of the field-relations of these except the order in
which the rocks occur. The important deposit of sandstone provides a convenient
stratigraphical datum-line, with reference to which the positions of the other rocks
will be considered. The sabove order seems, however, to be chronological, for,
where the junctions between any two rocks were examined, the lower rock usually
appeared to be the older. With regard to the gneissic series, the localities at which
they have been examined may be considered in three groups:—

(1) The Foothills of the Royal Society Range.
(2) The Kukri Hills.
(3) The Cathedral Rocks.

TrE - SoursERN FoormiLis (Fig. 11).

South Side of the Blue Glacier.

On the hill J,,* 5400 feet high and 15 miles from the sea, occur masses of crystalline
limestone which rise at least 1000 feet above the snow. The limestone is almost pure
white, and the constituent crystals are often an eighth of an inch across. It becomes
so crumbly, on weathering, that it is difficult to get a hand-specimen from the
rounded surfaces that are exposed.

The rock (568) has important structural planes which dip at 70°-to the east,
while the strike is north-and-south. The hill appears to be wholly composed of
limestone ; its western slope is very straight and steep, and is suggestive of a
fault. Parallel to the bedding-planes or, more probably, joint-planes are bands of a
dark ﬁne—gramed hornblende-biotite-granite (569) from 4 inches to 2 feet in thickness

and about 50 yards apart. At this spot there were no obvious metamorphic features
near the junction of the two rocks.

* For localities indicated by letters, see the map of the district near the * Discovery’ Winter Quarters, and the
_ sections in Plate VII,
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The south end of the Foothills.

Before leaving the discussion of this locality, mention must be made of the
specimens brought back by Dr. WisoN from 30 miles further south, close by the
Koettlitz Glacier. From the specimens themselves (884-853) and from what he has
reported about their occurrence in the field, it would appear that the Foothills are
composed of the roeks of the metamorphic series.

Barne Inlet. Latitude 80° S. Longitude 161° E. (about).

At the entrance to this inlet, Lieutenant M. BARNE collected fragments of
granite, gneiss and mica-schist (734) from a scattered moraine. These fragments must

Fia. 11.—Tue ORYSTATIINE LIMESTONE ON THE EILL J,, SOUTH SIDE OF TER BLUR GLACINE.

have been derived from the mass of land lymo south of the inlet and quite 170 miles
south of the Blue Glacier.

TrE NorTHERN FOOTHILLS.

The Northern Foothills occupy an almost rectangular area about 12 miles long
and 10 miles broad. The Northern Foothills are separated from the Southern
Foothills by the Blue Glacier, which occupies a deep and rather steep-sided valley from
5 to 6 miles across. They appear to be mainly composed of crystalline limestone.

The west side of the footlills, on the north side of the Blue Glacier.

Two miles north of G, the limestone is similar to that of J,, 6 miles distant
(Fig. 12). Here, however, the dominant structure-planes strike N.N.E.-S.8.W.,
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and dark veins of a doleritic rock (566) make an. angle of about 80° with them.
From the floor of the Snow Valley, the snow sloped steeply up to the rock-
face at an inclination which was too great for us to get the sledges wup.
Leaving these at the bottom of the slope for a couple of hours, a very risky
. proceeding when no landmarks are available, we obtained specimens without mishap.
The fault-face on the Northern Foothills is more obvions than on the Southern; it
is brought into prominence by the fine, bare and apparently glaciated peak (g), which
riges over 4000 feet high.

Haif-way down the Blue Glacier.

Working down the Blue Glacier, Dr. Korrrrrrz collected somewhat similar
specimens from & hill 5 miles east of G,; here, as nearer G, the bedding-planes
dip to the E.8.E. and the dark
veins cut across the strike to
the 'EN.E. On this hill one of
the structure-lines is remarkably
prominent and suggests a thrust- |
plane, but no difference in the - |
characters of the rocks on the
opposite sides of the line was
obvious to the naked eye. The
specimens, collected by Dr. -
Koprrirrz in this neighbourhood

:
|
I
|
include dioritic dyke-rocks (572, i_ i R _

574) and a schist (570). Fre. 13—T=m G‘“mm? ox ;!:1 NORTH SIDE OF
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The north-east end of the Blue Glacier.

At Gy, the most scuth-eastern of the Northern Foothills, the arrangement of the
rocks is well seen from a distance. Here, however, the rock is so planed down by
ice-action that the rapid alternations of dark dyke-rocks and light-coloured limestone
are rendered evident. The dykes crossing the brow of the hill are plainly visible
from the glacier. A dyke of kersantite (579, see p. 180), 20 yards wide, cuts the
crystalline limestone (575, 576). The hill is 4000 feet high ; the snow wraps its base
' snd reaches quite up to the 1000-foot contour. Here again the sledges had to be
i left more than a mile away from the exposure. On this occasion, owing to the snow-
" storm that began during our absence, they were difficult to find when we returned.

The right bank of the Ferrar Glacier, between G, and Gy (Plate IV). _
The Northern Foothills, as stated above, form a rectongular mass with the north

side some 12 miles long, forming the terminal portion of the right bank of the Ferrar
: ' E2
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(lacier. The hill G, occurs at the north-west corner and sends out a shoulder four
miles to the west. 'This shoulder is cut off from the granite-hills, (3, by a glacier
which flows northward out of the Snow Valley. The shoulder runs out as a narrow
promontory along the same line as the north edge of the foothills, and rarely rises
much more than about 1000 feet. The tributary glacier flowing north causes an
inconvenient belt of hammocks two miles in width, and it is not till a height of 700 feet
has been ascended that rock is found 4n situ. The slope of the hill makes an angle
of between 30° and 40° to the horizontal, and is covered with loose morainic matter ;
but at a height of 700 feet a crag of gneiss (729) appears. The rock is dark,

Fia. 18,—Tun GNEISS AT THB BAST END OF THB LOWER Kmnu Hirxs, SeAR THE HILL H.

fine-grained, and very streaky. The.foliation dips to the south-west at an angle
of 60° a fact of some importance, as we shall see when we consider the
Kukri Hills,

Tee Kuker Hivrs.

This name has been given to the hills lying immediately north of the Ferrar
Glacier, a8 in plan they have the outline of that implement. They separate the North
Fork from the East Fork, and are themselves divided, both topographically and
geologically, just at that point where the Ferrar Glacier floats off into its doep
fiord-like channel. The western and higher part includes all hills denoted by the
letter D on the map ; while the eastern and lower part is defined by the hllls m and
H, at its western and eastern extremities, respectively,
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The Eastern or Lower Kukri Hills hardly rise above 3000 feet, but maintain
this height most uniformly over the whole of their length between m and. H, a
distance of 15 miles. These hills form a narrow promontory abou.t tw? miles in
breadth with steep, sometimes almost vertical, sides. They lie six miles or so
north of the Northern Foothills.

New Harbour Height (H) (Fig. 13).

At the extreme eastern foot of the hill H, or New Harbour Height, specimens
(730, 731) of hornblende-schist and gneiss were obtained. The gneiss belongs to the
dark variety, the structure-lines dipping at an angle of 30° to the north-east. About

Oathedral Rodks, . B,

Fra. 14,~Looxi®a vp THR FERRAR GraciER, NORTHEEN FoOTHILIA ON THR LRFT, UATHEDBAL ROCES NBAR THE
OENTRE, AND THS Kvusa: HIills ON THE RIGHT.

& mile west of this point, where a small hanging glacier on the south side of the hill
oceurs, the dip suddenly changes to one of 20° to the west. The dip is emphasised by
the fact that the snow always lies only in sheltered hollows. The hanging glacier lies
on what appears to be a fault.

Below the hill D,

Below m at the western end of the Lower Kukri Hills a white crystalline limestone
occurs, and the bedding-planes of this rock dip to the north-east at 70°. The apparent
. thickness is about 1000 feet, and the strike is N.W.—S.E. Between this white
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limestone and the dark folisted gneiss at the east end, a long stretch of the valley-
side appears to be gneiss with foliation-planes dipping to the west, and therefore to
~ agree with that met with on the south side of the valley near G, (Fig. 14). The white

limestone (728) abuts upon a grey augen-gneiss (727), but the actual junction could
not be examined as a hanging glacier lay upon it. -The augen-gneiss appears to be
part of the great mass which forms the lower and greater part of the hill and rises
to quite 4000 feet.

Below H,.

At Cape Bernacchi, 20 miles north of the Northern Foothills, the rock composing
the hill H, has apparently the same structure as that of New Harbour Height, or
the hill H, while the elongate hill %, is a replica of the portion.between H and m,
" and has structural planes dipping to the west. The rocks were not examined at
this spot, but the serrated outline and the trend of the snow-water channels point
to the structural lines being exactly parallel to those on the Lower Kukri Hills.

TeEE CATHEDRAL ROOKS.

These rocks lie 40 miles from the coast, and rise to heights of over 6000 feet,
The glacier-surface at their base is about 1500 feet above sea-level, and the
summits of the Royal Society Range, of which the Cathedral Rocks are the northern
extremity, rise to altitudes of over 12,000 feet dlrectly behind them. The Cathedral
Rocks slope steeply down to the Ferrar (lacier, and form its right bank for a
distance of 10 miles. They form three of the shoulders of the range just.mentioned,
and are separated by tributary glaciers which run out northward along narrow and
steep-sided valleys. 'These shoulders project as arétes from the main plateau of the
Royal Society Range. They are composed of gneiss, granite and dolerite, and may
be topped by small outliers of sandstone (Plate III and Section II, Plate VII). =

There is an exposure of gneiss at the foot of the central shoulder, which is
designated B, on the map. This exposure rises 500 and 600 feet above the ice
(Plate IV). The line dividing it from the granite is very sharp, and can be followed
for a distance of some 3 miles along the glacier. On the west it is hidden by
a sudden rise of the surface of the ice, and on the east is cut off by a boss of
diorite (715), which appears to have burst through from below.

The diorite forms the eastward half of this shoulder as well as the whole
lower portion of the eastern shoulder E,. The gneiss is overlain by a sheet of
pink granite, which, once known, is easily recognisable at a distance by the fact
that the latter forms screes, whereas the former produces a cliff. The upper
surface of the gneiss is a well-marked undulating line, cut off short on the east
where it meets the diorite. In certain other places several much sma.ller dykes
transgressing the gneiss were observed, Of these dykes some are grey granite and
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some are pink granite, and both kinds are more abundant towards the eastern
end of the exposure. Here the pink rock displays augen-structure (716), and
occasional isolated patches and wisps of the ordinary foliated gneiss were observed
in the middle of the masses of augen-rock. The dykes form a rough network
over the face of the gneiss, and their thicknesses vary from 6 inches to 12 feet.
The most prominent consists of a pink quartz-porphyry (709), cutting through the
gneiss perpendicularly to the foliation. The gneiss here is dark in colour, and its
alternating lamine are usually under a quarter of an inch in thickness. These
foliations are themselves folded into series of anticlinal or isoclinal folds, with
amplitudes of about 8 feet, the various bands remaining parallel.

Other specimens from later veins or dykes traversing the augen-rock may be
mentioned, namely :—

(1) A green actinolite-rock (725)
(2) A white pegmatite-vein (728).
(8) A thin seam containing mica-plates np to half-an-inch across.

|15
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CuarrEr V.-
THE GRANITES.

TnoueH granitic rocks had not been found ¢n situ in the Ross Sea area, the
frequency with which fragments had been dredged up by the various ships proved,
if not a wide distribution, at any rate a great local development of this kind of rock
in the area under consideration. If we neglect the occurrence in moraines such as
those found on the basaltic peninsula of Cape Adare or on the slopes of the volcano

JE——

F1e. 18.—~DOLERITE UPON GRANITR ON THE NORTH SIDE OF GRANTTE HARBOUS.

Mount Terror, there are two localities where granite has actually been found in
place. At the first; which has been called Granite Harbour, in latitude 77° 8., the
granite abounds ; though no other rock could be examined in the time available, a dark
rock was seen capping the granite (Fig. 15); that this is dolerite is almost certainly
proved by the plateau-like form of the hills on the side of the harbour
remote from our landing-place, and by the finding of dolerite-fragments on the
scree-slopes (see p. 54). The second locality is the Royal Society Range ; here the
granite has been examined at several spots over a distance of some 20 miles, and
appears to occupy an area of quite 200 square miles. This district may con-
veniently be subdivided into two areas—(1) the Snow Valley west of the Northern
Foothills, where the granite occurs in isolated hills, and no other kind of rock has
been seen ; (2) on the two sides of the Ferrar Glacier, where granite, and its relations
to the rocks both above and below, have been examined
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Granite Harrour (Fig. 15).

In this harbour there is a prominent headland some 500 feet high and two miles
long; in form it is distinctly like a bursting cabbage. Where a landing was made
the rock proved to be entirely granite. The rock-surface is absolutely bare of
snow, and is weathering under desert-conditions apparently analogous to those
described by WALTHER as obtaining in Sinai® The joints tend to be platy and
parallel to the surface, but the edges of the joint-blocks are ragged, and the curve
is usually convex downwards. In other places the joints are vertical; there the
> rock breaks up more rapidly, and produces talus-slopes which extend almost the
whole height of the cliff-face. Dark circular patches, in rows which are often
parallel to the joint-planes, are seen on the surface, and it came as a surprise to
find that the rock is coarsely crystalline.

The greater portion of the boss consists of a grey biotite-granite (129), and the
larger talus-slopes always follow certain veins or dykes which extend up the whole
face of the cliff. The centres of these veins consist of a coarse pink granitic rock
"(155) with idiomorphic crystals of red orthoclase up to half an inch in diameter,
but within a distance of some fifteen feet these phenocrysts become paler in colour,
the rock meanwhile becoming less porphyritic, and thirty feet from the centre it has
graded into the ordinary grey granite of the main mass of the boss. These pink
dykes are about one hundred yards apart; it is noteworthy that in many cases
the change from grey to pink is not quite gradual, but takes place in stages at
_ the joint-planes, thus suggesting multiple dykes. These stages of the passage are
marked by bands, a foot or so across, which become successively coarser and pinker
as one passes from the sides towards the centre.

Thin seams of micaceous schist (96), narrow black ba.salt-dykes (118), and
numerous other varieties of rock, were met with, and specimens of these were
collected during our hasty scramble ashore (see p. 126).

Tae Swow VALLEY WEST -0F THE NORTHERN FOOTHILLS.

In the area between the Foothills and the Royal 'Society Range, a district
which I have called the Snow Valley, isolated hills just raise their heads above
" the snow, and expose to View occasional masses of granite-blocks, which at first
sight would appear not to be in situ. There are five or six of such hillocks, with
summits about 3500 feet above sea-level, which form the watershed between the
Blue Glacier and the ice-cascade separating the hill G, from the hill Gs.

The points 7, 7, etc., on the map indicate the positions of these hillocks, but
of the. four only %, was visited ; it proves to consist of grey hornblende-biotite-
- granite (561, 562). The mass exposed is about 100 yards long, and rises 200 feet

* Walther, Abhand. math.-phys, Cl. d. k. siichs. Ges. Wiss., 1891, Bd. xvi, p. 864.
VOL, I, s F
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above the snow which surrounds it. When traced from west to east the rock
becomes finer grained. In places it encloses many vertical quartz-veins (560).

Near E,, at & height of 5000 feet, Mr. SKELTON obtained a specimen of grey
granite (626), and snother from a boss of rock just pesping above the snow. In
this exposure the joint-planes dip to the south, and, in places, kersantite-veins (625)
cross the mass,

From the 3500 feet Knoll,” ¢;, Mr. SkEuroN brought back a specimen of
a somewhat coarse-grained pink granite with phenocrysts of felspar up to a quarter
of an inch across (555, 556). The exposure is much weathered, and it is here that
the type (A) of hollowed rock™ with
the white (calcium carbonate) incrusta-
tion (554) occurs (Fig. 16). This will
be referred to later (see p. 88).

At ¢; Dr. Koprrrrrz got a speci-
men of dark grey hornblende-granite
(563) with idiomorphic crystals of
pink felspar up to one inch in length.
The height at which this exposure
I occurs i8 more than 8000 feet, and
the rock forms the eastern end of a
spur of the Royal Society Range.
The joint-surfaces are .conspicuously
developed, and are arranged as a
syncline with east - and - west axis.
f - Other specimens from this locality

F1a. 16.—HOmem>xAmummmm SNow Varrtey are a grey ,b,l otlte-augen-gnelss (564)
KEAR THR Rovar BocimTy RaNeE. and a doleritic rock (565).

Tae GraniTE Hiris BerweeN G, aNp G, (Prare IV).

The hill G; rises to a height of 3500 feet above sea-level; it is 1000 feet
above the level of the Snow Valley, and nearly 2000 feet above the ice in the
valley below. Eastwards the height decreases to 2000 feet, where this patch of
bare rock is separated from the gneiss of G, by the ice-cascade previously
mentioned. As a whole this G block is a series of rounded hills; as viewed from
the surface of the Ferrar Glacier (Fig. 43, p. 78), it has no very conspicuous valleys,
but presents an almost straight and even valley-wall.

The specimens (557, 558) from near the summit of G, are all of hornblende-
granite with large pink porphyritic erystals of orthoclase. It is here that type B of
hollowed crystalline rock is found, and owing to the rapid weathering the ground

* Ferrar, Geol. Mag., Deoc. V, 1805, vol. ii, p. 190.
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around is covered with large loose fragments of felspar. At the foot of Gy, 1500
feet above sea-level, the felspars in the rock are even larger than those on the
summit, and a dark dyke (714)
(see p. 181) with phenoerysts of
hornblende up to two inches long
" is exposed a few feet above the
ice. In addition, below this * dark
dyke,” there is a green band of a
fine-grained rock (732) about five
feet thick. The dark dyke pro-
duces a dark patch on the hillside,
which, owing to the contrast, can
be seen at least 10 miles away.
On the opposite side of the glacier,
above d,, there are three or four
gimilar patches which, though
larger, are probably due fo a
similar occurrence of dykes.

Camel’s Hump,

Tae Caroeprar Rocks.

These rocks already referred to
(see p. 30) form a very imposing
triple headland on the south side
of the Ferrar Glacier, and are as
important as they are picturesque,
for here, there seems no doubt, is
contained the whole history of the
Royal Society Range. At the base, .
as already stated, is banded gneiss,
Above it, and divided sharply from
it, 18 the granite, which must be
about 4000 feet thick. Above the
granite is a sheet of dolerite, which
is rendered conspicuous by its
weathering back faster than the
granite and leaving a prominemt | . T
ledge. Upon the dark dolerite- — ~
sheet is a yellow cap, presumably of ssndstone, which forms the summits of all.
three headlands (Fig. 17). (See Sections I and II, Plate VIL)

B,

P16, 17.—DOLEEITE-CLIFR STANDING BACK PROM THE EDGE OF THE GRANIT® oF OATHEDEAL ROCRE.

Oathedral Rools.

r 2
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At the foot of E,, dykes of fine-grained pink (711) and grey (710) granite force
their way into the gneiss and blend with the sheet of granite. East of the
shoulder E,, a tongue of granitic rock ends the gneissic exposure, as if here bursting
through from below. At the edge this tongue i3 mainly pink in colour, and
occasionally there are large patches of almost pure pink-felspar-rock in it. When
traced eastward it passes into a dioribe, becoming gradually darker in colour (715)
and coarser in texture, while well-formed black crystals of hornblende appear and -
incresse in size up to a quarter of an inch in diameter.

The relation of this rock to the granite making up the hill G; cannot be traced
~ owing to the great mass of snow in the Descent Pass, but the sharp dividing line
between the granite and the dark-coloured dolerite above it can be followed round all
three shoulders and across to the tabular hill E, and thence along the east side of
the South Arm for a distance of more than 10 miles, keeping almost exactly the
same level all the way. This sheet-like mode of occurrence of the granite appears
to be a constant feature in this area and is seen over the whole south side of the

Upper Kukri Hills (Fig. 18).

Tae Kurri Hiuis.

The Kukri Hills project as a wedge into the depression where the ice from the -
South Arm meets that flowing east from the inland plateau. From them granite
has been actually obtained at three spots, namely, (1) the western extremity below D,
(2) near the middle of the south side below D,, and (3) the eastern end of the upper
portion below the peak D, (See Section III, Plate VIL)

The hill D, as seen from the south, shows about 2000 feet of dark rock
(dolerite) occupying the whole of the cliffs, which fall sheer to the level of the ice,
here about 3000 feet above sea-level. In the middle of this great mass of dark rock .
are three large triangular masses of a light-coloured rock which are plainly visible
eight miles away. At the western foot of D is a still larger mass of pale rock which
must be 1000 feet thick at least. Viewed from the north and west, this rock, which
proved to be a pink granite, could be seen sending tongues into the columnar dolerite,
and the junction of the two (699, 700, see p. 128) was seen to be quite irregular ;
it is quite clear that the granite is here the later intrusion. The joint-planes of the
granite dip to the north-east at an angle of nearly 30°; the grasite (701), though
generally pink in colour, has occasional dark-grey masses (702- 703) locally contained
in it.

The .eastern end of Solitary Rock (Dg) shows four bands of rock with -regular
horizontal junctions. Two of these bands are dark-brown and two are light-yellow
in colour, and the alternation of the colours suggests that the rocks are like those
seen on the north side of the North Fork, where yellow and black bands oeccur in
the same order and with similar thickness.
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. When the Kukri Hills are observed from Knob Head Mountain, or from the
gummit of Descent Pass, they present an almost sheer wall facing south. This wall is
broken at regular intervals by glaciers, which usually occupy hanging valleys. At the.
mouth of each valley there is a well-marked junction of dark-coloured and light-
coloured rock, and in places the colours alternate regularly as before. The hill D
contains a straight yellow band near its summit which is formed by a dark rock. The
yellow band continues. towards the east, and gives to the hill D, a tabular outline.
On the hill D, it is only represented by a small outlier. Below this yellow band on

Fm 18.—Tae Hosrzorrst Urregn Summm OF THR GRANITE ON THB SOUTH SID® OF THB KUkrr Hinrs,

the hill D, there is a horizontal black band about 1000 feet thick, which appears to be
part of the dolerite of D, and this black band extends eastwards beneath the yellow
outlier of D, Below the black band there is an attenuated wedge of yellow rock,

which begins about the middle of the cliff D;, and, rising slightly, reaches the top of
the cliff-face a little to the east of D, This yellow wedge shows prominent joint-planes
which dip to the east, and appears to weather in quite a different way to the outliers
on the summits of D, and D, It is possible that this is part of the intrusive granite
"of the promontory D. Below this again is a second dark band, which was subsequently
proved to consist of dolerite (704). This, too, is a part of the D mass, and maintains.
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& uniform thickness of about 2000 feet. As it rises to the eastward it forms the
highest third of the hill Dy and caps the hill 1,

Below D, another light-coloured rock, a grey biotite-granite (708), protrudes
through the ice, and may be followed for & distance of over 10 miles along the side of
the valley. The upper surface of the gramte is very well marked and forms an almost
horizontal straight line, but near the hill D, it becomes somewhat undulating (Fig. 18).
This granite forms the greater part of D,, and finally forms the summit of the hill m.
It is probably at least 4000 feet thick. Below D, the junction of the lower dolerite
with the grey granite is 500 feet above the ice, as measured with an aneroid barometer,
and about 3000 feet above sea-level, and it would seem that the surface of the granite
slopes west at an angle of about 2°. This spot is five miles east of the pink granite
at D, eight miles N.N.W. of the granite at Cathedral rocks, and ten miles N.W. of
the granite at G

Grey augen-gneiss forms the base of D,, and was again encountered at the foot
of m (727). At this last-mentioned spot, as stated in the foregoing chapter, the
augen-gneiss adjoins the metamorphic limestone, but a glacier completely covers their
junction. From a distance it Was seen that the junction must occur just where the
higher and western part of the Kukri Hills ends and the lower and more uniform
eastern part begins. The angen-rock must be more than 8000 feet below the
dolerite-granite junction and at least eight miles east of the hill Dy

From a consideration of the above it would seem that the grey granite of these
hills is older than the dolerite which rests upon its even upper surface, but that the
pink granite of D is intrusive and later than the dolerite.

Ixn MoORAINES.

Fifty miles inland, at a height of 4000 feet above sea-level, small and large
boulders of both grey and pink granite (693) were found on the side of Beacon Height
West. They were resting upon a surface of the Beacon Sandstome. The spot where
these fragments occur is some distance up one of the Dry Valleys. As the land south
of the Dry Valleys rises to over 7000 feet in height, it is possible that among these
peaks granite occurs at a greater elevation than 4000 feet, and has been brought
down to its present place upon the sandstone by the ice which once occupied
the valleys. _

On the slope of Knob Head Mountain (B,) there were huge boulders of granite
at a height of 4000 feet above the sea, but no granite was found in the upper
part of the mountain itself. About one-third of the material of the moraines in
the South Arm consists of granite- bloc.ks and all varieties appear to be there
represented.
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CrarrEr VI

Tﬁ.E BEACON SANDSTONE FORMATION.

Tar existence of fossiliferous sedimentary rocks in South Victoria Land has been
- considered probable ever since HLM.B. ¢ Challenger ’ dredged up sandstones, limestones
and shales® in a high southern latitude, but as it was thought that the coastal belt
of the land was composed entirely { of volcanic rocks, there was little to encourage
the hope that fossiliferous strata would be met with in the course of the ° Discovery’
Expedition. ‘ '

In dredging off Coulman Island several small fragments of a white granular
quartz-grit were brought up, and when just south of the conical Mount Melbourne a
tabular mountain, Mount Nansen, was seen, our hopes of finding sandstone were raised
to a very high piteb. This mountain showed well-marked horizontal structure, and steep
gcarp-alopes which vividly recalled Table Mountain at Cape Town in South Africa.
Further south, in about latitude 75° 57/, many tebular hills with black caps could
be seen fronting the sea, and the possibility of such tabular mountains being composed
of plateau-basalt had to be considered. However, when the ‘ Discovery’ anchored on
the south extremity of Ross Island, the Western Mountains (the Royal Society Range
of our present nomenclature) were seen to be made up of differently coloured horizontal
bands which run from end to end of the range. These rock-belts are well brought
out in some of the photographs, and at a distance of 50 miles the contrasts of colour
were more obvious than in any of the photographs taken close at hand.

Lieut. A. B. ARMITAGE'S pioneer-journey through. these mountains proved that
horizontal structure and plateau-features are extremely constant. The specimens
(628, 630, 639-642) he bronght back included a sandstone which is somewhat like
the Millstone Grit of the top of Ingleborough in Yorkshire, and suggested the
probability of the existence of fossiliferous sediments in the district.

Lieut. ArMrTAGE reported that the sandstones attained a height of nearly 8000 feet
and were accessible at & spot 60 miles inland on the very edge of the Inland-ice. The
photographs taken by Lieut. R. 'W. SKELTON on this journey (Fig. 19) showed that the

sandstone has a marked effect on the scenery, and the name Beacon Sandstone Forma-
tion, which I propose to give to the deposit, is derived from the remarkable mountains
B, and B, to which Lient. ArMITAGE has given the name Beacon Heights.

Accordingly Captain Scorr arranged that I should go with him as far as the

edge of the Inland-ice and do as much geological work as was possible on the return
* Murray, Geol. Mag,, Dec. IV, 1898, vol, v, p. 270; Prior, Mineralogical Magazine, 1899, vol. xii,

P. 81, note.
"t Gregory, ‘ Nature,’ 1901, vol, lxiii, p. 809.
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journey. A second attempt had to be made, owing to the sledges breaking down
on the first, and, even then, bad weather confined the parties to their tents for a
period of six and a half days; when the weather had moderated I had but one month

. in which to examine the 600 square miles of new country.

From what we had seen on the way out, plateau-dolerite would be found
overlying the Beacon Sandstone. The latter was not exposed at Depdt Nunatak,
but in the moraine at the foot of the rock I found abundant sandstone blocks, and
the majority of these were locally blackened by carbonaceous matter (748, 744).

. None of these blocks contained fossils, other than the small lenticles of carbonaceous

material which I thought suggestive of organic origin. These were our firs
evidences of Antarctic life in the geological past, and as my companions, KENNAR
(P. O.) and WrLLER (A. B.) spread out our sodden gear in the sun under the lee of
' the nunatak, hopes indeed ran
high, and all looked forward
to the joy of further new dis-
coveries. _

Next day therefore found
the camp near the foot of the
hill B,, where three hundred
feet or so of the sandstone
could be seen cropping out
below the overlying dolerite.
Imagine my delight when,
arriving with bag and hammer
at the rock-face, I found thin,
black, irregular bands in a
pure white sandstone. Though
Fae. 19'_D0m;;:: ;?m]:ﬁox Susparons the bands were two hundred

feet below the capping dolerite,
their carbonaceous material was much charred ; hence, after collecting a few specimens,
we left this promising locality, perhaps prematurely, and moved diagonally down
the valley to the vast exposures of the Inland Forts. Here I had hoped to find
better specimens, but - neither here nor elsewhere did we meet with anything
nearly so good as at our first locality near the dolerite-junction. The sandstone
of these Inland Forts is quite 2000 feet thick, and, though we carefully sought
for its base, no indications of that base or of the relations to the underlying rocks
could be found. .

The Beacon Sandstone is also present at the foot of Knob Head Mountain, which
is over 30 miles to the east of Depét Nupatak and about 8000 feet lower. The
localities at which the Beacon Sandstone was examined will therefore be considered
in turn, in the order in which we came to them.
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Below the Hill B,

From a position on the side of the hill B, we could see some miles away
striking alternations of dark and light bands just peeping up from below the brown
rock of ay  The dark bands are comspicuously paler than the overlying rock
(dolerite) and are presumably carbonaceous ssndstone. If we take this into con-
sxderatlon and the fact that carbonaceous sandstone is found in the Dep6t Nunatak
moraine, and bands of it occur below B,, it would seem that only the upper portions
of the Beacon Sandstone are fossiliferous.

The Beacon Sandstone at B, is locally disrupted by the dolerite, but the
horizontal beddilig is not materially disturbed, except at one place where huge
magses of the sandstone have been bodily upraised. One of these dislocated masses is
100 feet thick and a quarter of a mile long. Tt contains many small black iron-stained
nodules (668), which are set in & matrix of -very coarse quartz-grains. Of the 300 feet
exposed near the camp, the major part is a pure, even-grained, coarse sandstone.

False bedding or current-bedding is displayed, and locally there are discontinuous
bands of quartz-pebbles (678, 674). The pebble-bands appear and disappear quite
suddenly in the ‘ordinary sandstone, and they are never more than four inches
thick ; the pebbles themselves vary from the size of a sparrow’s egg to that of a
hen’s egg, and quite 99 per cent. consist of vein-quartz or quartzite (672). Some-
times the pebbles are very sparsely scattered, and a bed 12 feet thick may contain
only a single pebble. The quartzite (quartz-schist) pebble (675) was found under
such circumstances and measures 8 X 5% 4 inches. The sandstone-blocks of Depdt
Nunatak display abundent lenticular pieces of yellow mudstone up to two inches in
length, but these lenticles were not observed elsewhere.

The carbonaceous matter (748-762) only occurs in the lowest hundred of the 300
feet exposed ; the carbonaceous bands, like the pebble-bands, are there discontinnons,
and often follow the intricacies of the current-bedding. The black bands commonly range
from an eighth to a quarter of an inch in thickness ; some of them were found to extend
horizontally for quite 100 yards, others disappear completely within a very few feet.

Near this spot the sandstone is partially calcareous, and a blue limestone-band
formed a conspicudus shelf projecting from the cliff-face. Just below this was a
well-marked band of -pebbles set in incoherent sand, or in sand only slightly
cemented by carbonaceous matter. The following sequence, in order of superposition,
will give some idea of the nature of the Beacon Sandstone at this spot.

Top. (7) 200 feet—almost pure sandstone with occasional pebbles (665)
(6) 2 feet—band containing carbonaceous substance (745-762)
(5) 12 feet—eandstone with brown bands
(4) 12 feet—hard white sendstone with a three-inch sbrip of fibrous
" mineral (wollastonite) (876)
(8) 12 feet—hlack shale and shaly sandstone (754)
(2) 6 inches—limestone-band (671)
Botfom. (1) 6 feet—black shale (754)
YOL, I, S B [63
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The carbonaceous band (6) had been slickensided and baked to such an extent
that it has proved impossible to determine the fossils which it contains (see report by
Mr. E. A. Newell Arber, on p. 48).

Tee Intawp Forts (Fig. 20).

Five miles west of the Inland Forts, at the spot marked <y, on the map, the
cliff forming the north side of the glacier is composed of two rocks, s yellow one
below and a dark one above. The junction as usual is regular and almost
horizontal. On examination the yellow rock proved to be sandstone. The
only accessible part was the base of the cliff where the rock is a sandstone barren
of fossils. It is sabdivisible into a series of alternate yellow and white beds, and
a few pebble-patches were
noted. The following section
from the level of the ice up-
wards, shows the order of
succession ;—

Top. (4) 100 fest—brown col-
amnar rock
(dolerite)
(8) 100 feet—yellow
sandstone
(2) 100 feet—uniformly
light - coloured

sandstone
AR i i it o Botfom. (1) 100 feeb—a yellow
Fast Groin Round Mount, 0, and much banded
F1a. 20.~Tae INLAND FoRTS. SANDSTONE CAPPED BY DOLERITE, sandstone.

At the Inland Forts, where the hills are at about the same level as those
below 7., 2000 feet of the Beacon SBandstone are exposed, and of this nearly
1500 feet have been examined. The Forts are four conspicuous hills mainly
composed of sandstone, but they are capped by dolerite (Fig. 20). They are separated
by well-marked cols through which the ice once forced its way northwards into the
adjoining drainage-system. The exposure is well illustrated by the photographs of
this side of the valley. The sandstone is part of a great deposit which is buried
westwards beneath the Inland-ice and determines the distinctive features of
the mountains on each side of the main valley of the Ferrar Glacier.

Extending southwards from C; and C; are two ridges of similar sand-
stone. These ridges bave rounded outlines and resemble groins buil against a
sea-wall to break the force of the waves. Though now abov® the level of the
ice, they formerly acted like groins and thus collected rock-material on their
westward side. These ridges, which I have termed thé West and the East
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Groin respectively, are low and attenuated spurs of the horizontally bedded
sandstone, which is here cut into cirques. The groins- afford the most easily
accessible exposures of sandstone in the whole region. The slope was seldom
too steep to be climbed, and, as the horizontal structure is well etched out by
denudation, any particular bed may be traced along the whole length of the
ridge. " Here, too, the rock was a white or yellowish sandstone with not so
much as-a sign of a shale or & limestone-band. 8o far as could be ascertained,
only one “of its horizons contained organic remains, and these of a most doubtful
nature. These were found on West Groin, where the surface of a sandstone-bed
was covered by what appeared to be cylindrical casts of
.gome organism (763-767). Possibly these cylinders may
be entirely a result of weathering, but, as they are all of
much the same diameter and cross and intercross in all
- directions, I thought at the time that they are probably
more than this, and I still think that they may be of organic .
origin. There is no sign of actual structure in the bound-
aries of the cylinders, but there is usually a slight depression
parallel to, and close along, their sides, The length of the
cylinders varies from six inches to three feet, and the
dismeter is usually about half an inch; they project nearly
half an inch above the smooth surface of the surrounding
sandstone. 4

At another spot on West Groin, .800 feet above - the
level of the ice, there occurred an impression (763, 764) on
the surface of the sandstone. This appeared as a shallow
hollow, somewhat like the imprint of a flat crooked stick
with a blunt rounded end (Fig. 21). The impression was an
eighth of an inch deep, two inches wide, and one and & Fi. 31 —Txreession oy Sasp-
half feet long. Along the central line there are two markings Tam & Wser Guout. Corx
parallel to the outer boundary and about a quarter of an o
inch apart. These run nearly the whole length of the impression, and on either
gide of them are rows of rather deeper pits about a quarter of an inch apart,
. which alternate on the two sides of the central lines (see note by Mr. E. A. Newell
* Arber, on p. 48).

Sundry other, but smaller, rod-like markings (765-769) occur on other specimens,
and with the same alternate pits, and I am inclined to think that these impressions
are, at least remotely, derived from bodies with organic structure. One of the smaller
impressions, which are 6 inches to 1 foot long and sbout half an inch across, still
retains fragmentary remains of dark carbonaceous matter. The following table of the
succession, from the bottom of West Groin to the top of ite corresponding hill, shows
‘how uniform is the Beacon Sandstone Formation.

G 2
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Top.  (14) 100 feet—dolerite, which caps the sandstone
(18) 200 feet—yellow sandstone
(12) 100 feet—sandstone with occasional yellow bands
(11) 100 feet—sandstone with ferruginous concretions (677)
(10) 200 feet—yellow sandstone
( 9) 100 feet—sandstone with cylindrical casts (764—767)
( 8) 200 feet—yellow sandstone with ferruginous concretions
( 7) 50 feet—white sandstone
( 6) 200 feet—yellowish sandstone
( 5) 100 feet—marble-like sandstone (679)
( 4) 50 feet—nearly white sandstone
( 8) 10 feet—stalagmitic sandstone (678)
( 2) 60 feet—almost white sandstone
Botiom. (1) 80 feet—variegated brown and yellow sandstone (hard).

The variegated brown sandstone (1) at the base appeared to be altered to a slight
extent ; it is harder than most of the higher beds, and the ferruginous concretions in
it are sometimes two feet across. They are flattened horizontally, and are sometimes
joined together.

The stalagmitic sandstone (3) is so called because stalagmites stand out between
successive beds on the rock-face, and it would appear that the rock had been locally
hardened by infiltration. It is made up of alternate hard and soft layers which are
each about a foot thick.

The marble-like sandstone (5) (679} was harder than that above and below, and
locally its surface has a superficial glaze. The ferruginous concretions (11) (677) in
the upper band often weather out as balls up to a foot in diameter; sometimes,
however, the concretions have disintegrated faster than the rocks in which they were
imbedded and have left spherical hollows.

Fmveer Mountary (B) (Fig. 22).

Before we entered the district of the Dry Valleys, the Beacon Sandstone was
examined near the foot of Finger Mountain ; though 10 miles south of the preceding
area, it .retains the same characters and appears to be barren of fossils throughout.
Near the contacts with the dolerite, variegated bands (635) have been produced. At
this spot the sandstone, like that at B, has been dislocated ; but again its genersl
horizontality has not been disturbed, notwithstanding that intrusive sheets of dolerite,
up to 500 feet thick, have forced their way along joints and bedding-planes.

Finger Mountain (B) contains a wedge of sandstone which separates two sheets
of dolerite (Flo' 22). One of these sheets caps the hill ; the other separates the wedge -
~ from the major portion of the sandstone which only just appears above the ice. The '
whole sequence occupies a cliff of about 500 feet high ; the wedge of sandstone is about
100 feet thick at its eastward extremify, whence it thins westwards and disappears
in a distance of about two miles. One bed of sandstone after another is cut out by
the dolerite as it transgresses them upwards to join the mass which caps the hills to
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the south of Finger Mountain. Immediately to the south of Finger Mountain the
wedge is considersbly thinner. It is exposed in the valley, which, cutting back,
produces the sharp spur marked &, b,

Again, on the north side of the glacier in Round Mountain (C;) is a wedge

of yellow rock, which is probably a similar sandstone, and is also caught up by
the dolerite in exactly the same way. This mountain, however, differs from Finger
Mountein in having a small sandstone-outlier which caps and protects the dolerite
at the summit.

Along the right bank of the Ferrar Glacier from B, to B the sandstone may
be seen above the level of the ice, but local disturbances prevent the upper surface
from appearing as a continuous line along this side.

F16. 2. —FrveEr MoOUNTAIN, WRDGR OF SANDSTONE IN THR DOLERITE.

Tee DRy Varieys (Plate V).

These two valleys lie on the south side of the Ferrar Glacier and on the
west side of the Beacon Heights (B,, B,). Both have vertical sides 500 feet high,
which suddenly give place above to less steep slopes as the surrounding mountains
are approached. Both are tributaries of the main valley. The smaller lies
immediately south of Finger Mountain, and, narrowing the while, trends due west
for a distance of two miles; at this point the valley suddenly turns southwards,
the ice which occupies it suddenly ends, and displays a bare, flat, stony bed. The
confining walls continually approach each other, and one mile above the ice-cliff
they suddenly come together in a veritable cul-de-sac.

The larger valley is about four miles long and also ends in a cliff Its sides
.are steep and parallel, and maintain the same height all the way round. The

x
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valley-bed here also is flat and free from ice; it is strewn with boulders of all sizes,
and is therefore exceedingly rough. The breadth is less than two miles, but near
the mouth, where it is joined by the smaller valley, it w1dens, and together they
open out into the main depression of the Ferrar Glacier.

The Beacon Sandstone on the north side of the smaller valley is most
accessible at & spot west of b;, where the usual sandstone is capped by dolerite.
About 300 feet are exposed, and the beds can be traced horizontally all round the
left side until cat off by the dolerite of the hill 2. The main mass of 2 is dolerite,
but & small exposure of sandstone is visible at its western foot. In the middle
of the mass there are two other narrow strips of sandstone, each about 20 feet
thick and half & mile long, which seem to have been caught up by the intrusion.
A% the west foot of this hill the Beacon Sandstone shows a new feature, for on the
under side of a large block there was a six-inch bed composed of angular quartz-
fragments (681). These pieces of quartz are fairly regular, almost cubic, and about
an inch long. They are set in a matrix of the usual sandstone, and it is worthy
of note that no rounded pebbles were here observed.

There are four very prominent buttresses south of &, which form the sides of
the larger valley, and in each of the buttresses two bands of yellow rock and two
of brown rock were seen alternating regularly. These alternations possibly represent
parts of once continuous intrusions of dolerite which follow the same bedding-planes
across the whole area. A similar arrangement also holds in the buttresses of the
eastern valley wall '

Tmﬁ Bracon HrreaTs (B,, By) (Plate V, and Section I, Plate VII).

On the western side of Beacon Height West (B,) there is & small outerop of
the Beacon Sandstone. This, as before, has horizontal bedding-planes. The bulk
of the rock is coarse, even-grained in texture, and almost white in colour. The
greater part of the mountain appears to consist of sandstone, for the lower 2000 feet
shows & yellow rock, with horizontal joints or bedding-planes, where the even -
covering of dark talus-products is wanting. The summit is a small cap of brown
rock, which is separated from a larger mass of the same brown rock by -a band of
yellow about 500 feet thick, also bedded horizontally. The larger mass of brown
rock is continued in the summit of B,, and even extends to the summit of Knob
Head Mountain further to the east.

The sandstone crops out as a small cliff on the side of this mountain (B,); there
the cylindrical rugosities (see p. 43) are again developed and appeared to be quite

* similar to those observed on West Groin. This outcrop was traced for a distance

of a quarter of a mile along the hillside, and the cliff is on an average 50 feet
high.




THE BEACON SANDSTONE AT KNOB HEAD MOUNTAIN. 47

Tae Terra Corra Mountains (Fig. 28).

The Terra Cotta Mounta.ms (Bs, By, B;) appear to be composed mainly of sand-
stone. They are abunduntly riddled by dykes of dolerite which appear to have had
considerable effect on the sandstone. The sandstone has s pale-pink tinge, and in
the distance the hills have a dull-red colour, which contrasts strikingly with the
dazzling snow and the yellow sandstone elsewhere. Some of the specimens from
the moraine show that the sandstone has been altered to quartzite (697). The
dykes will be mentioned in the next chapter when the dolerite-rocks are considered.

Krxos Hrap Mountavy (B;) (Plate V).

The last spot where the Sandstone Formation was examined is on the east side
of Knob Head, 830 miles from the South-west Arm or the hill B, and about
30 miles from the sea. Here
a small outerop, similar to
that on the west of Beacon
Height, is found at an eleva-
tion of about 3500 feet. At
a distance the whole lower j
portion of Knob Head Moun- . * §
tain appears to consist of the |
sandstone. The mountain,
like the Beacon Heights, has
a small cap of dark-coloured |
rock (dolerite), which is

separated from a larger.
- sheet below by a narrow F1qa. 23 —Teara Corrs MoUSTAINS, SEOWING DYR®S 0F DoLmmre.
and horizontal yellow band.
This similarity in the suromits of the three mountains makes it probable that all
are parts of the same two sheets of dolerite.

The sandstone-outcrop on Knob Head is less than a quarter of a mile long
and sbout 100 feet high. Here again one bed was observed to have, all over its
surface, cylindrical prominences like those deseribed on page 48. At this spot,
also, some beds contain alternate dark-coloured and light-coloured laminations, but
nowhere did the rock show bands at all like the black bands found near the foot
of B,, nor was there found any structure in these dark laminm which would
suggest organic life.
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APPENDIX TO CHAPTER VI
REPORT ON THE PLANT-REMAINS FROM THE BEACON SANDSTONE.

By E. A. NewerL Arer, M.A., F.L.8., F.G.8., University Demonstrator
in Paleobotany, Cambridge.

THE remains collected by the ¢ Discovery’ Antarctic Expedition, and regarded as
probably of the nature of fossil plants, are unfortunately of little value botanically.

The material was derived from two localities, viz., the hill B, in the South-west
Arm of the Ferrar Glacier, and the Inland Forts. The specimens of Beacon Sandstone,
containing much carbonaceous material, from the hill B; were collected by Mr. Ferrar
on the 12th and 13th of November, 1903, at a height of 50 feet above the level of
the ice (see p. 41). Several of these show fair-sized, carbonaceous impressions or
markings, which, in all probability, are of vegetable origin. One example somewhat
resembles in appearance a piece of petrified wood, but & microscopic section made
from this material has failed to show any trace of organic structure.

The specimens from the Inland Forts are pieces of a pale yellow sandstone,
obtained by Mr. Ferrar on November 16, 1903, at & spot some 800 feet up the West
Groin (see p. 43). Some of these show one or more series of irregular puckerings,
consisting of .slight pits or depressions, sometimes lined by a small amount of
carbonaceous material. It appears, however, to be impossible to form any opinion as
to whether these features are due to vegetable agency or otherwise.

The imperfect evidence presented by these specimens will nejther permit of any
opinion as to the botanical nature or affinities of the fossils themselves, nor of the .
geological age of the beds in which they occur. Their discovery may, however, be
regarded as affording indications that, at some period or other in geological time,
vegetation flourished so far south as latitude 774°. ~Such a conclusion is of great
geological interest, and is in harmony with the fact, now ascertained beyond doubt
by the discovery * of abundant evidence of varied vegetations belonging to several
different geological epochs, that the climate of the Antarctic, as of the Arctic regions,
has been much more genial at more than one period in the past than at the present
day.

* Nathorst, A. G., Sur la flore fossile des régions antarctiques, Compt. Rend. Acad. Sci.,1904; exxxviii, p. 1447,
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CoarrEr VIL
THE DOLERITES.

TrE doleritic type of rock has been found in practically the same localities as the
Beacon Sandstone, and it will, therefore, be convenient to consider the localities in

the same order as before. The dolerite of Dep6t Nunatak is the highest point from:

which rock of any kind has been collected in South Victoria Land. Dolerites occur here
at an elevation of 7000 feet, and, at the foot of Knob Head Mountain, about 30 miles
nearer the coast, they have also been seen only 8500 feet above sea-level. There is
no evidence of the presence
of surface-outpourings, and
as no vesicular or scoria-
ceous rocks were observed,
even in the moraines, it
would appear that these
rocks are wholly intrusive.

Drpor Nouwarax (A.)
(Figs. 24 & 25).

Lieutenant A. B.
ARrMITAGE on the first
journey through the Royal
Society Range obtained e
weathered  dolerite - frag- . - .]!'m’. 94.—Depdr NUNATAK, ' E
ments (632, 633) at Depbt _
Nunatak, and at the same time Engineer-Lieutenant R. W. SkrrToN photographed
- the parent rock which rises as a mass of great columns through the snow. The
rock (662) is an outlier, and protrudes through the snow at an elevation of about
6000 feet. The nunatak rises to a height of nearly 500 feet above the snow and
is exceedingly columnar throughout. Some of the columns are 12 feet in diameter
and, though broken, give the impression that they extend the whole height of the
clift. Depdt Nunatak is 60 miles from the coast and is entirely cut off from the
dolerite capping the sandstone eight miles to the east.

Tae Hizr B,

Here the dolerite caps the sandstone and produces a cliff which rises vertically
for more than 500 feet. This cliff forms the east side of the South-west Arm for
a length of ten miles. As before, the columns which' go to make np the sheet are
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