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Figure S. Lower hemisphere stereographic projection of poles to
cleavage (circles), joints (dots), and basalt dikes (squares) in the

Cordiner Peaks.

Structural studies were made at previously un-
visited localities on Rosser Ridge and at Jackson
Peak, in the Cordiner Peaks, to determine the struc-
tural control of dike emplacement. The major struc-
tures in the area are a gently plunging, north north -
east-trending anticline on the western end of Rosser
Ridge (fig. 3), and an adjoining syncline whose axis
passes through Jackson Peak. Coarse to locally fine-
spaced cleavage is pervasively developed in the upper
Paleozoic tillitic Gale Mudstone (fig. 4) that com-
prises most of the Cordiner Peaks. The cleavage ap-
proximately parallels axial planes of major folds and
is believed to have been produced by an axial plane
slip during Triassic(?) folding.

A moderately well developed system of joints in
the Cordiner Peaks shows approximate orthogonal
symmetry to the major folds. The geometric relation-
ship of cleavage and jointing to the axis of major
folding is seen in fig. 5, which shows plots of stereo-
graphic projections of poles to the measured planar
structures (a joint set that parallels the cleavage,
from which it is generally indistinguishable in the
field, is not plotted in fig. 5). As seen in the diagram,
the basalt dikes dip steeply, mostly toward the south-
east, and trend about N. 45'E. Their poles cluster
rather closely but distinctly apart from pole clusters
of cleavage planes and slightly apart from steep
east-west joints. The structural control of dike em-
placement here is uncertain Dike orientations may
be poorly related to the east-west jointing, but they
could be related to theoretical, early shear joint direc-

tions (de Sitter, 1956) that are now inco'-picuous in
the much more strongly developed orthogonal sys-
tem of joints.

Further geochemical and petrological studies of
the Dufek contact rocks and of the Cordiner 'Peaks
dike rocks are being carried out at U.S. Geological
Survey laboratories. This research was supported by
National Science Foundation grant AG-238.
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Geology and petrography of rocks from
the floor of the Ross Sea near

Ross Island

SAMUEL B. TREVES, JON G. RINEHART, and
RONALD POCHON

Department of Geology
University of Nebraska
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During the 1973-1974 austral summer, rocks hat
became entangled in fish and animal traps set on
the floor of the Ross Sea were collected by Dr.
A. DeVries, Scripps Institution of Oceanography, and
his assistants, from two of their fishing sites. These

Mr. Rinehart's address is Phillips Petroleum Co., Bartles-
ville, Oklahoma 74003. Dr. Pochon's address is Ogallala,
Nebraska 69153.
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sites were located on the annual ice about a kilometer
southwest of McMurdo Station where the water is
about 150 meters deep. We are grateful to Dr.
DeV:ies and to his assistants for their help in col-
lecting the specimens described 'below.

Two hundred and ninety-two granules and pebbles
were collected and studied. Ninety percent of the
rocks were rounded or subrounded; 95 percent
showed some evidence of an organic, calcareous in-
crustation; none showed any glacial striae or grooves.
Volcanic rocks (table 1) constitute most of the col-
lection. Of the various kinds of volcanic rocks, black
vesicular aphyric basalt, tuff, and black and red
scoria account for 75 percent of the total. Non-
volcanic rocks, a grey gneiss, and a grey granite,
represent less than 1 percent of the sample (table 2).

In an attempt to further characterize the rocks,
some were studied in thin section. The modal analyses
of 11 basalts are presented in table 3 and descriptions
of six thin sections of various tuffs are presented in
table 4. These data indicate that the basalts are
olivine-augite basalts and augite-olivine 'basalts, and
that the tuffs are mixed tuffs.	 -

The volcanic rocks, in hand specimen and in thin
section, all resemble the volcanic rocks that occur in
the Ross Island volcanic province. All except one of
the volcanic rocks occur on Black and White islands,
on Minna Bluff, on Brown Peninsula, and on Mount
Discovery; they may therefore have been carried to
the place where they were collected by ice moving
from the south to the north. The exception is the
black anorthoclase trachyte (table 2), which has been
referred to as kenyte, antarctic kenyte, etc., by various
investigators (Smith, 1954; Treves, 1962). This rock
occurs only to the north of the collecting site, at

Table 1. Summary of rock types dredged from the Ross Sea.

Rock type
	 Percent

Basalt
	 73.7

Trachyte	 2.7
Pyroclastics	 22.9
Other	 0.7

Table 2. Varietal rock types dredged from the Ross Sea.

Rock name
	 Percent*

Black and red scoria	 21.6
Black and red olivine scoria

	
3.1

Black pyroxene scoria	 0.7
Black aphyric basalt
	 1.4

Black olivine basalt
	 0.7

Black pyroxene basalt
	 0.7

Black plagioclase basalt
	 0.7

Black vesicular aphyric basalt
	 30.8

Black vesicular olivine basalt
	 3.4

Black vesicular olivine-pyroxene basalt
	8.6

Black vesicular pyroxene basalt
	

2.0
Grey trachyte	 2.0
Black anorthoclase trachyte	 0.7
Brown lapilli tuff
	

4.8
Brown vitric tuff
	

7.9
Brown vitric-lithic tuff
	

7.2
Brown vitric-crystal tuff

	
1.0

Brown mixed tuff
	

2.0
Grey gneiss	 0.3
Grey granite	 0.3

* Based on the identification of 292 pebbles and boulders.

Table 3. Modal analyses of dredged basalts.

Minerals	 McM-1 McM-2 McM-4 McM-5 McM— McM— McM— Mc	Mc McM— McM-
16	65	104	Md—i Md-2	109	181

Olivine	 14	15	9
	

8	1	8	4	5	10	13	10
Plagioclase	 30	20	23

	
27	32	21	28	29	35	33	32

Augite	 8	4	8
	

11	9	18	3	11	13	21	8
Opaque minerals	 12	13	9

	
8	7	14	4	9	5	11	7

Groundmass	 28*	47*	41
	

43	40	40	61	33	36	23*	38
Calcite	 4	1	10

	
3	3	-	-	-	 -	-

Chlorite	 3	-	-	 7	-	 -	-	-
Iddingsite	 -	-	 -	13	-	-	-
Serpentine

*Includes glass.
McM-1 = olivine-augite basalt; McM-2 = olivine-augite basalt; McM-4 = olivine-augite basalt; McM-5 = augite-olivine

basalt; McM-16 =augite-olivine basalt; McM-65 =augite-olivine basalt; McM-104=olivine-augite basalt; McMd-1 =augite-
olivine basalt; McMd-2 =augite-olivine basalt; McM-109 =augite-olivine basalt; McM-181 =olivine-augite basalt.
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Table 4. Petrography of dredged tuffs.

McM1-63	McMI-81	McM1-82	McM1-94	McMI-103

Matrix	Glassy, palagonitic Glassy, palagonitic Glassy, palagonitic

Rock fragments	Olivine basalt
Diabase
Dunite
Oxidized basalt
Amygdaloidal basalt

Mineral fragments Hornblende
Olivine
Augite
Plagioclase

Vesicular basalt
Olivine-augite

basalt
Palagonitic,

basaltic glass
Augite basalt
Olivine
Augite
Quartz

Olivine-augite
basalt

Vesicular, basaltic
glass

Amygdaloidal basalt
Scoria
Olivine
Augite
Opaque minerals

Glassy, palagonitic,
vesicular

Olivine-augite
basalt

Augite scoria
Amygdaloidal

olivine-augite

Olivine
Augite
Plagioclase
Opaque minerals
Microcline (?)
Kaersutite

Glassy, palagonitic,
vesicular

Olivine-augite
basalt

Augite (zoned)
Olivine
Plagioclase
Opaque minerals

Others	 Shell fragments (?)

McM1-63 = mixed palagonitic tuff; McMl-81 = mixed palagonitic tuff; McMI-82 = mixed palagonitic tuff; Mc MI-94 =
mixed palagonitic tuff; McMI-103 = mixed palagonitic tuff.

Cape Royds, at Cape Evans, and on the flanks and
the summit of Mount Erebus. Its presence to the
south of the only places where it crops out suggests
past southward movement of ice in the Ross Sea
area in the vicinity of Ross Island.

The volcanic rocks from the bottom of the Ross
Sea are more altered than those that occur in outcrop.
Iddingsite, chlorite, serpentine, and calcite are com-
paratively rare in the rocks collected from outcrops,
but are common in the study suite.

The almost complete lack of other kinds of rocks
than volcanics is somewhat surprising as morainal
materials on the older ice of the Ross Sea area usually
contain more plutonic, more metamorphic, and even
more sedimentary rocks. This feature of the collec-
tion may be a reflection of the size of the opening
in the trap, which was about 5 centimeters in
diameter. If so, all that is indicated by the composi-
tional bias is the composition of pebble and granule-
sized material at the bottom of the Ross Sea near
McMurdo Sound.

This research was 'done while in the course of pur-
suing investigations under National Science Founda-
tion grant GV-36950.
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DSDP leg 35: Bellingshausen Sea

C. D. HOLLISTER
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Glomar Challenger, in leg 35 of the Deep Sea
Drilling Project (DSDP), drilled at four sites during
March and April 1974 in the Southeast Pacific
Basin off the west antarctic coast. There were 8 days
of pipe-in-hole during the 47-day cruise; numerous
mechanical failures, strong currents, heavy winds and
sea swells, frequent snow squalls and icebergs, and
dense fog hampered operations. The U.S. Antarctic
Research Program vessel Hero provided ice and
weather reconnaissance throughout the leg 35 period.
A summary of results obtained at each drill site
follows:

Igneous rocks. Fresh basaltic rock was recovered
from the bottom of holes 322 and 323 (fig.) on
the Bellingshausen Abyssal Plain. Rocks from bç)th
holes essentially are bimineralic, with intermediate
plagioclase somewhat more abundant than augi tic
pyroxene. The lack of olivine suggests a tho1eitic
composition. The rock at hole 322 is considered a
submarine extrusive, probably not much older than
the overlying Miocene sediments. The rock at hole

154	 ANTARCTIC JOURNAL


