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During the 1974-1975 austral summer we col-
lected rocks that had been entangled in fish and
animal traps set on the floor of the Ross Sea by
A. L. DeVries, Scripps Institution of Oceanog-
raphy, and his assistants. These traps were under
the annual ice about a kilometer southwest of
McMurdo Station where the water is about 500
meters deep. We are grateful to Dr. DeVries and
his assistants for their help in collecting the speci-
mens described below.

All of the specimens from this site were large
enough (15 to 70 millimeters in diameter) to be
identified megascopically. The results of our study
are presented in table 1. A representative suite of
clasts was studied in thin section (table 2). Our work
shows that all of the (.-lasts are rounded, indicating
that they were transported and/or worked; further,
all are volcanic rocks that probably were produced
in the Ross Sea area.

Very similar rocks occur on volcanic islands south
of the collection site. We therefore are unable to
indicate the direction of transport from our studies
of this collection. During the 1973-1974 season we
were able to postulate some southerly transport of
volcanic rocks to this localit y on the basis of the

Table 1. Petrography of sediment sample from
McMurdo Sound.

Description	 Percentage

Rounded, brown, mixed tuft	 14.2

Rounded, black, aphyric basalt	 12.2

Rounded, light brown, laminated t nfl	 10.1

Angular, brown-black scoria	 18.2

Rounded, black, vesicular olivine-
augite basalt	 8.1

Angular, black-brown scoria	 20.1

Rounded, brown. volcanic breccia	 6.1

Rounded, black, aphyric basalt	 4.0

Rounded, black vesicular, hornblende
basalt	 5.0

Rounded brown, mixed tuft	 2.0

100.0

occurrence of anorthoclase trachyte (Kenyte) in a
similar collection (Treves ci al., 1974).

Other submarine sediment samples were col-
lected ft)r us by Paul Dayton, G. Roubilliard, and
John Oliver, all of Scripps, while studying benthic
communities of McMurdo Sound. Samples from a
variety of depths were collected while scuba diving
in the Cape Armitage, Winter Quarters Bay, Hut
Point, Cinder Cones, Cape Evans, and Cape Royds
areas off Ross island, and offshore of New Har-
bor at the mouth of Taylor Valley. We are grateful
to the collectors for the specimens described below.

A collection of rock fragments from Cape Armi-
tage, averaging about 20 millimeters in diameter
and ranging from 60 to 10 millimeters, is des-
cribed in table 3. The collection was made at a
depth of 15 meters from a bedrock surface that is
an extension of the lower slopes of Observation
Hill. 'Thinsection analyses of the various varieties
are in table 4. Our data show that rocks at this site
come from Observation Hill and that the rocks have
been rounded probably as a result of wave action.

The next suite of specimens to be described was
collected from the Winter Quarters Bay area. Speci-
mens described in table 5 were coarse enough to
he identified megascopically. Specimen 13 (table 5)
was collected from a depth of 30 meters; the frag-
ments range in size from 10 to 22 millimeters, and
more than half were rounded. Specimen 14 (table
5) was collected from a depth of 20 meters; the
fragments range in size from 7 to 34 millimeters
in diameter, and two-thirds are rounded. Specimen
15 (table 5) was collected from a depth of 25 meters;
the fragments range in size from 10 to 70 milli-
meters, and 60 percent are angular. Specimen 16
(table 5) was collected from a depth of 30 meters:
the fragments range in size from 9 to 63 millimeters
in diameter, and 50 percent are angular. Specimen
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Table 2. Petrography of clasts from McMurdo Sound

Mineralogy

Plagioclase
Augite
Olivine
Opaque minerals
Glass
Apatite
Rock fragments

MS-i

23.4 (An 55)
18.8
2.4

20.6
35.0
TR

100.0

MS-2

29.8 (An 50)
5.8
3.0

17.8
43.6
TR

100.0

Percentages

	

MS-3	MS-4

-	29.8	(An 50)

	

0.3	4.8

	

3.0	2.2

	

5.0	37.6

	

87.2	25.6
-	TR

	

4.5	-

	

100.0	100.0

MS-5

11.0 (An 50)
1.6
3.8

37.0
46.6
TR

100.0

MS-6

6.8
2.0
0.5

2.8
87.6

0.3

100.0

MS-1, olivine-augite basalt; MS-2, olivine-augite basalt; MS-3, mixed tuff; MS-4, olivine-augite basalt; MS-5, olivine-augite basalt;
MS-6, mixed tuff.

17 (table 5) was collected from a depth of 25 meters;
the fragments range in size from 8 to 41 millimeters
in diameter, and 50 percent are angular.

Thin sections of a representative group of basalts
from Winter Quarters Bay are described in table 6.
Sand and granule-sized sediment samples are

Table 3. Petrography of sediment from Cape Armitage area.

Description	 Percentage

Angular, platy, gray trachyte	 5.4
Rounded, platy, gray trachyte	 38.6
Rounded, platy, light-gray trachyte	 6. 1
Rounded, vesicular, yellow-brown to

red-brown, glassy trachyte	 13.3
Rounded, pumiceous, yellow-gray to

brown-gray trachyte	 22.1
Rounded, glassy-pumiceous, dark-brown

to brownish-black trachyte	 14.5

100.0

Table 4. Petrography of trachyte clasts from
Cape Armitage area.

Mineralogy	CA-1 CA-2 CA-3 CA-4 CA-5

Oligoclase	 11.3	10.9	23.5	8.6	25.8
Anorthoclase	-	-	-	-	64.8
Glass	 75.7	76.8	71.6	73.2	1.0
Augite	 5.2	5.4	0.9	4.6	-
Kaersutite	 4.3	1.5	-	-	6.4
Opaque minerals	1.7	1.8	2.2	2.9	2.0
Apatite	 TR	0.9	0.9	0.9	-
Microlites	 -	2.7	0.9	9.8	-

100.0	100.0	100.0	100.0	100.0

CA-I, glassy, gray trachyte; CA-2, glassy, brown trachyte;
CA-3, pumiceous, brown trachyte; CA-4, pumiceous, black
trachyte; CA-5, gray trachyte.
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described in table 7. These samples are primarily
volcanic sands and gravels. The depths at which
they were collected follow: specimen 5, 5 meters;
specimen 6, 15 meters; specimen 7, 30 meters;
specimen 8, 20 meters; specimen 9, 25 meters;
specimen 10, 25 meters; specimen 11, 30 meters,
specimen 12, 25 meters.

The basalts, trachytes, tuffs, dunite, glass, plagio-
clase, olivine, augite, and kaersutite described in
tables 5, 6, and 7 are similar to materials that occur
on Hut Point Peninsula and so may have a very
local origin. The gray granitic rocks of table 6 and
the sandstone and granite fragments of table 7,
however, do not occur on Ross Island except as
glacial erratics. The nearest outcrop of granitic
rocks of this type is in southern Victoria Land
where it occurs as part of the basement complex.
Sandstones like those found here occur on top of
the granitic rocks and constitute the Beacon Group.
To transport the granite and sandstone from the

Table 5. Petrography of sediment sample
from Winter Quarters Bay.

Description	WQ-13 WQ-14 WQ-15 WQ-16 WQ-17

Black, olivine-augite
basalt	 16.5	-	29.9	49.1	25.6

Black, aphyric basalt	33.4	53.2	14.5	20.3	63.4
Black, augite basalt	9.6	13.6	-	13.5	-
Black, kaersutite

basalt	 -	-	3.7 -	-
Black, olivine basalt	-	-	24.0	-
Red-brown to black

scoria	 14.3	26.8	9.6	15.6	7.3
Gray trachyte	26.2	-	2.4	-	3.7
Brown mixed tuff	-	6.7	5.8 -	-
Green-brown dunite -	-	-	1.5	-
Gray granitic rock	-	-	0.5	-	-

100.0	100.0	100.0	100.0	100.0
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Table 6. Petrography of clasts from
Winter Quarters Bay area.

Percentages
Mineralogy	WQ-1	WQ-2 WQ-3 WQ-4

Plagioclase	 12.0	16.7	2.8	34.7
(AN 50) (AN 55)	(AN 50)

Augite	 15.0	32.3	4.8	17.8
Kaersutite	 1.3	-	0.9	-
Olivine	 -	12.6	3.8	5.1
Apatite	 TR	TR	-	TR
Opaque minerals	18.0	4.7	1.9	2.5
Glass	 53.7	33.9	85.8	39.9

WQ-1, augite-kaersutite basalt; WQ-2, olivine-augite basalt;
WQ-3, scoria; WQ-4, olivine-augite basalt.

Transantarctic Mountains of southern Victoria
Land to the vicinity of Ross Island requires ice
movement from the southeast quadrant.

The mixture of angular and rounded fragments
of rock in these samples probably indicates that
some of the rocks were transported by ice from
other parts of Ross Island (north to south ice move-
ment) or from outcrops of similar volcanic rocks
on Black and White Island, on Minna Bluff, on
Brown Peninsula, etc. (south-to-north ice move-
ment).

Two sediment samples were collected from the
Hut Point area. The first, described in table 8, was
collected from a depth of 30 meters. The fragments
in this specimen range from 10 to 70 millimeters
in diameter. All are angular and are clearly de-
rived from outcrops that constitute the west end of
Hut Point. Similar rock crops out on the submarine
slope off Hut Point. The angularity of the speci-
mens suggests little transport and a very local
source. A thinsection study (table 9) of one of the
aphyric basalts confirms this conclusion.

The second sample, described in table 10, was
collected from a depth of 25 meters near a sponge
spicule mat. The sample consisted of sand and
gravel-sized fragments. Unlike the first specimen,
the second sample is quite varied. The mineral
component was derived from basaltic rocks. The

Table 8. Petrography of sediment sample from Hut Point area.

Description	 Percentage

Angular, black to gray-black, aphyric basalt	77.4
Angular, black to gray, vesicular, aphyric basalt	10.1
Angular, red scoria	 2.3
Angular, black to gray, glassy aphyric basalt	10.2

100.0

Table 7. Petrography of sediment samples from Winter Quarters Bay.

Description	WQ-5	WQ-6	WQ-7	WQ-8	WQ-9	WQ-10	WQ-1 I	WQ-12

Minerals
quartz
plagioclase
olivine
augite
kaersutite

Basalts
aphyric basalt
olivine basalt
plagioclase basalt
plagioclase-augite basalt
augite basalt
olivine-augite basalt

Trachyte
t rachyte
kaersutite trachyte
glassy trachyte
anorthoclase trachyte

Others
glass
sandstone
granite
scrap
schist
dun ite
tuft

-	9.2	3.4
3.0	5.5	4.1
5.6	5.5	8.2

6.9	3.7
	

12.2
11.2	12.9	14.3
25.1	11.1	18.4
11.6	11.1
	

4.2
-	9.2
	

8.2
7.9	7.3
	

10.2

-	24.0
	

2.1
11.5	-	2.1
5.9	-

6.9	3.7
	

6.3
-	1.8
	

2.1
-	1.8

2.1
2.1

100.0	100.0	100.0

2.9
3.7

	

5.9
	1.9

	

2.9
	0.9

0.7

	

53.8
	

17.2

	

3.7
	

2.9

	

5.9
	

3.9

	

4.4
	

36.6
7.7
4.8

	

5.9
	

9.6

	

0.7
	

2.4

	

4.4	11.5

	

2.9	-

	

0.7	0.4

	

100.0	100.0

0.8

	

5.2
	

1.6

	

3.4
	

6.0

	

3.0
	

8.5
	

7.4

	

13.8
	

4.8
	

12.1

	

24.1	16.9
	

28.4

	

3.4
	

37.3
	

17.3

	

0.9
	

0.8

	

3.0
	

0.8

	

15.5
	10.1
	

6.2

	

2.9
	

0.4

2.0

	

27.4
	

16.9
	

17.0
0.4

2.6
3.6

	

100.0
	100.0	100.0



Table 9. Petrography of basalt from Hut Point area.

Minerals	 Percentage

Olivine	 4.5
Augite	 17.5
Plagioclase	 24.5
Opaque minerals	 22.0
Glass	 31.5
Apatite	 TR

100.0

Table 10. Petrography of sediment sample from Hut Point area.

Description	 Percentages

Minerals	 9.7
plagioclase	 2.0
pyroxene	 3.1
olivine	 4.6

Basalt	 73.0
plagioclase basalt	 1.5
olivine pyroxene basalt	 42.9
pyroxene basalt	 28.6

Trachvte	 16.4
hornblende trachyte	 8.2
pyroxene trach y te	 5.6
anorthoclase trachyte	 2.6

Other rocks	 1.0
granite	 L0

100.0 100.0

tion study of one of the clasts (table 13) confirms
this conclusion.

Seven sediment samples were collected from
various depths in the Cape Royds area. Specimens
CR8 through CR10 (table 14) were collected from
depths of 40, 25, and 25 meters, respectively, and
consist of rounded granules and pebbles of
minerals and rocks that were derived from Cape
Royds or the lower slopes of Mount Erebus. Thin-
section descriptions of three of the clasts (table 15)
confirm this observation. The shell fragments are
also derived locally and represent reworked or-
ganic remains.

The long, gentle, submarine slopes that stretch
seaward from Cape Royds are covered with rippled
sediment, a feature that explains the high per-
centage of rounded clasts in these samples.

Specimens CR4 through CR7 (table 16) were col-
lected from depths of 25, 20, 20, and 25 meters,
respectively, and consist of sand-sized mineral and

Table 11. Petrography of sediment sample from the
Cinder Cones area.

Description	 Percentage

Glassy, vesicular, olivine-pyroxene basalt	97.1
Olivine	 1.4
Pyroxene	 1.5

100.0

basalts and trachyte, except for the anorthoclase
trachyte, occur on Ross Island in many places to
the north and south of the collection site, on vol-
canic islands to the south, and on the mainland
near Mount Discovery. The anorthoclase trachyte,
however, only occurs at Cape Evans, at Cape Royds,
and on the flanks of Mount Erebus. Transport
from north to south is thus indicated. The granite
resembles the basement rocks of southern Victoria
Land, indicating transport to this site from the
southwest or west.

The specimen (table 11) from the Cinder Cone
area, which is located on the west side of Hut Point
Peninsula, was collected from a depth of 5 meters
and consists of sand-sized volcanic fragments of
basalt and mineral grains (phenocrystic minerals)
that occur in the basalt. The fragments are clearly
derived from the outcrops that constitute the
Cinder Cones. No erratics occur in the sample.

A sample from a depth of 40 meters collected
from the long, gentle, submarine slope in front of
Scott's hut at Cape Evans consists entirely of anor-
thoclase trachyte (Ken yte) (table 12). It is clearly
derived from surface and submarine outcrops of
anorthoclase trachyte flows in this area. A thinsec-

Table 12. Petrography of sediment sample from
Cape Evans area.

Description	 Percentage

Rounded, black, vesicular, porphy ritic,
glassy, anorihoclase trachyte	 50

Rounded, black vesicular, porphyritic,
anorthoclase trachyte	 50

bOo

Table 13. Petrography of trachyte clast from Cape Evans area.

Mineralogy	 Percentage

Glass	 61.6
()ligoclase	 7.4
Anorthoclase	 21.9
Angite	 1.3
Kaersutite	 1.8
Olivine	 0.7
Opaque minerals	 5.3

100.0



rock fragments. Unlike the larger -sized clasts of
specimens CR8 through CR10, the exact source of
many of the fragments is difficult to determine.
The anorthoclase, glass, and anorthoclase trachyte
(Kenyte) are most likely local in origin, although
they may have been transported to this locality from
Cape Evans or the slopes of Mount Erebus. Other
varieties of trachyte and some basalt types occur on
the slopes of Mount Erebus, and basaltic rocks
occur nearby at Cape Barrie. Similar trachytes and
basalts also occur at Cape Bird and on Hut Point
Peninsula. Further, all of the rock and mineral
fragments identified in the sediment occur as clasts
and grains in the till that mantles some of the
Cape Royds area. Erratics clearly derived from

Table 15. Petrography of clasts from Cape Royds area.

Percentages
Minerals	 CR-I	CR-2	CR-3

Plagioclase	 49.8	47.3	17.4
(AN 65-45) (AN 28) (AN 25)

Anorthoclase	 -	27.8	35.3
Kaersutite	 -	6.5	-
Augite	 16.6	8.5	11.0
Olivine	 2.6	1.3	2.6
Glass	 11.4	1.3	18.4
Opaque	 19.6	7.5	15.3

	

100.0	100.0	100.0

CR-I, plagioclase-augite-olivine basalt; CR-2, anorthoclase
trachyte; CR-2, anorthoclase trachyte; CR-3, anorthoclase
trachyte.

Table 14. Petrography of sediment sample from
Cape Royds area.

southern Victoria Land are also common in this
Percentages	 till. Despite these complications, it is clear that

Description	 CR-8	CR-9	CR-10	the samples represent very local materials (anor-
thoclase and anorthoclase trachyte) that have beenAnorthoclase	 18.1	25.1	16.1
diluted by the addition of other volcanic rocks and

Glassy, anorthoclase trachyte	25.3	8.3	12.8	minerals that are characteristic of the McMurdo
Anorthoclase tra(hyte	 45.8	41.7	3.9	volcanic province and which occur to the north and
Pyroxene-anorthoclase trachyte	 62.5	south of the sample sites. The erratics-ortho
Trachyte	 4.8	-	3	clase, quartz, and granitic rocks-that occur in the
Vesicular trachyte	 6.0	18.6	3.3	sample constitute the basement rocks of the Trans
Volcanic breccia	 -	6.3	-	antarctic Mountains of southern Victoria Land. To
Shell fragments	 -	-	1.5	constitute a sample of this composition requires,

Description

Minerals
olivine
a ugite
hornblende
anorthoclase
orthoclase
plagioclase
quartz

Basalt
plagioclase basalt
olivine-py roxene basalt
pyroxene basalt
kaersutite basalt

Trachyte
anorthoclase trachyte
hornhlcnde trachyte
augite trachyte

Others
glass
granitic rocks
fossil fragments

100 0	 at minimum, ice movement from south to north,
or a more complex pattern of motion from north

Table 16. Petrography of sediment samples from Cape Royds area.

Percentages
CR-4	 CR-S	 CR-6	 CR-7

18.0	 26.4	 27.6	 22.7
0.4	 0.6
1.8	 2.0
0.2	 -

14.6	 18.6

10.6	 1.2
-	 0.3

53.2	 27.7
11.8	 2.0
11.0	 14.4
-	 11.3

47.6
30.4	 43.6
-	 2.0
-	 2.0

19.2	 2.0
19.0	 1.7
0.2	 -
-	 0.3

100.0	100.0	100.0	100.0

tIl I

	

6.0
	

0.4

	

2.0
	

1.0

	

10.0
	

18.8
0.6
5.6

44.0	 60.6

	

8,0
	

7.8

	

22.0
	

12.6

0.4

	

14.0
	

39.8

38.0	 13.0

	

38.0
	

13.0

100.0	100.0	100.0
	

100.0

m'7.



Data presented here are part of the Dry Valley
Drilling Project (DVDP) investigation of the geologic
history of southern Victoria Land. Analyzed

0.2
0.4

20.6

1.0
4.8

to south and from west or southwest to the east or
southeast.

Four sediment samples were obtained from the
New Harbor area. These samples are described in
table 17. All of the samples consist of sand-sized
material and were collected from a very gently
sloping to almost flat area. The depths at which
the samples were taken are as follows: NH!, 45
meters; NH2, 30 meters; NH3, 45 meters; NH4,
30 meters.

All of the minerals and rock fragments of the
samples, except the trachytes, have counterparts
in Taylor Valley. This suggests that most of the
sediment may have come from Taylor Valley. The
presence of trachyte in the samples and of anor-
thoclase trachyte (Kenyte) in the drift of Taylor
Valley indicates contributions from other source
areas. Outcrops of trachyte occur on Ross Island
to the east and to the north on the volcanic islands
and in the Mount Discovery area. The anorthoclase
trachyte, however, occurs only at Cape Royds and
Cape Evans and on the slopes of Mount Erebus.
To transport Kenyte from the outcrop area would
require ice movement from the east to the west and
invasion of the valleys by an ice sheet centered in
McMurdo Sound. Of course, a more complex series
of motions involving ice movement from north to

Table 17. Petrography of sediment samples from
New Harbor area.

Percentages
Description	 NH-1	NH-2	NH-3	NH-4

south and from south to north could, over a long
period, produce the same result.

Note that the granites, quartz arenites, and
dolerites, and hence the sources of many of the
mineral grains, also occur to the north and south
of Taylor Valley; thus it is impossible to locate the
exact source of this component of the sample.

In conclusion, these and similar data (Treves
et al., 1974) indicate that an ice sheet, probably
centered in McMurdo Sound, transported ma-
terials from the north to the south of Ross Island
toward the Ross Ice Shelf, and to the west of Ross
Island into Taylor Valley. That some of this acti-
vity probably took place in about the last 500,000
years is indicated by a potassium-argon date of
0.68 ±0.14 million years for the anorthoclase
trachyte (Kenyte) at Cape Royds (Treves, 1967,
1968).

This research was supported by National Science
Foundation grant Opp 72-05800.
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Minerals
quartz
microcline
orthoclase
plagioclase
perthite
biotite
hornblende
augite
olivine
opaque minerals

Basalt
plagioclase basalt
kaersutite basalt
olivine-pyroxene

basalt
pyroxene basalt

Trac byte
pyroxene trachyte
hornblende trachyte

Other
granite
diabase
sandstone
glass

8.4	5.2	10.6	12.8
0.6	1.0	0.4	0.4

14.2	2.3	2.1	16.2
9.4	15.9	14.9	9.2
0.6	1.6	1.7	1.0
-	-	0.4	-
4.0	-	-	1.4
8.4	2.3	3.0	8.4
1.0	1.6	0.9	0.4
5.0	-	-	1.6
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