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154 ‘TERRA NOVA’ EXPEDITION

described in the first place by Jensen from specimens collected on the British
Antarctic Expedition, 1907-9, and re-described (p. 86) with an analysis by D. I.
Bothwell (p. 99, No. 26a) from material collected by Frank Debenham on the
Terra Nova Expedition.

The analysis of the Type B basalt (No. l392) shows slightly lower alkalies
than Types A and C but the more striking differences are a high content of H,0 lost
above 110°C. and the reversal of the Fe,0,:FeO relations, the Fe,O,; being in
excess of FeO. This and the lower alkali-content induce notable differences in
the calculated norms (Table VIIla), but in the ‘Niggli values’ the principal dif-
ferences are the much higher si, compared with the s: for Types A and C.

Plotted on the diagram based on variation of ‘Niggli values’ with si (this
volume No. 1, Fig. 5, p. 92) one finds Type B at si 110-5 coming very close to a
Cape Barne basalt [D24R] while types A and C at sz 102 and 97 respectively fall
on either side of the position of Jensen’s basalt from Cape Barne [J4] (except
for the fm value), and equally close to Prior’s ‘hornblende-basalt’ from Sulphur
Cones referred to above. As has been remarked already this ‘hornblende-basalt’
does not resemble, either in hand-specimen or thin section, the Type A and C
basalts, but, contrariwise, there is a fairly good resemblance between the ground-
mass of Prior’s ‘hornblende-basalt’ and that of the Type B olivine-basalt. It
may be that the siliceous sedimentary xenoliths which the Type B basalt has
partially digested has given the rock an abnormally high silica content and perhaps
the high H,0+4-110° and the oxidation of such a high proportion of the ferrous iron
in this basalt may be other effects of the same cause. A similar suggestion was
made to account for the unusual composition of the Mount Cis ‘trachyte’ (this
volume, No. 1, p. 93).

A description by Edgeworth David, Smeeth and Schofield of a pebble of a
porphyritic olivine-basalt collected by C. S. Borchgrevink from the beach at
Cape Adare in 1895 makes it probable that this specimen, though evidently much
weathered, is of a rock similar to the olivine-basalt Type C (see No. 2, p. 120).
However, the analyses (op. cit. p. 121, col. 1) of Borchgrevink’s specimens shows
very much higher MgO and CaO and much lower alkalies than in either the Type
C or the Types A and B analyses.

TABLE VIII. CHEMICAL ANALYSES, NORMS, ETC. OF OLIVINE-BASALTS

33.  Olivine-basalt, A. "II1.6".4.4. 100 yards N. of northern limit of snow
drift on Cape Adare. D. I. Bothwell, anal. [432=B.M. 1953, 91, 4 ]

34.  Olivine-basalt, B. IT (I11).5".”3.4. Bluff near the end of upper beach platform,
Cape Adare. D.I.Bothwell, anal. [392=B.M. 1953, 91, 40a].

35.  Porphyritic Olivine-basalt, C. 111.6.2(3).4. Cliff not far from Borchgrevink’s
Depot, Cape Adare. D. I. Bothwell, anal. [245=B.M. 1953, 91, 151].
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156 ‘TERRA NOVA’ EXPEDITION

In the =k diagram (No. 1, fig. 7, p. 95) the points corresponding to Types
A, C, and B (cols. 33, 35, and 34), fall (in that order) between No. 6, the trachy-
toid phonolite from Observation Hill, Ross Island, and No. 31 an olivine-basalt
[D2F] from ‘Black Hill’ in the Ferrar Glacier region on the mainland.

The new analyses fill a gap in the series in this diagram and lie smoothly
on a curve between the two points at its ends.

PHONOLITE AND TrACHYTOID PHONOLITES

The analysis given in column 36, Table IX, is of the remarkable phonolite
with the ‘variolitic structure’ found at 900 feet above sea-level at Cape Adare
[227]. This finds its nearest match among the analyses of volcanic rocks from
South Victoria Land in the trachytoid phonolite [188] from Cape Crozier, analysed
by G. T. Prior (No. 1, col. 3, Table Ia). Comparison of the two rocks shows,
however, that they bear no resemblance to each other in mineral composition.
Nothing comparable to this compact phonolite from Cape Adare has been described
among the Ross Island volcanics, so for the present it stands alone.

The analysed specimen of the trachytoid phonolite [584] is an erratic from
the plateau above Cape Adare. It is a rock of the same kind as one [231] collected
at 900 feet above sea-level on the Cape and described in this volume (No. 2, p. 125).
Its chemical analysis, given in column 37, Table IX, finds a tolerably close
match in an analysis by Prior of a ‘phonolitic trachyte’ from Scott Island [B.M.
87171, 973] quoted in column 4, Table Ia (No. 1, p. 37).

By comparison the analysis of the Cape Adare trachytoid phonolite shows
lower Al,0,; and FeO, but higher Fe,0, and more H,0 lost above 110°C. The
differences in the ‘Niggli values’ are in the same sense, that is lower al and fm
for the trachytoid phonolite but also it has higher alk, 32-5 as against 30."

In thin section the Scott Island rock and the Cape Adare trachytoid phono-
lite appear to be roughly similar in mineral composition. Comparison suggests
that there are more feldspar micro-insets in the Cape Adare rock, while in the
Scott Island ‘phonolitic trachyte’ of Prior there is more brown hornblende and
perhaps more magnetite (?), which occurs as occasional micro-insets as well as
in the groundmass.

M The ‘Niggli values’, and also the other values, except the analysis and the C.I.P.W. norms
given for the Scott Island phonolitic trachyte given in col. 4 of Tables Ic—f are incorrect. The correctly
calculated Niggli values are given in Table XII and corrections have also been supplied on a sheet
of Errata for No. 1. of this volume.
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158 ‘TERRA NOVA’ EXPEDITION

in the Oslo region, described by W. C. Braggger®. The modal mineral composi-
tion of the two rocks is also very similar but they differ notably in texture, the
hedrumite, a dyke, being a medium- to coarse-grained rock with trachytic struc-
ture, whereas the sodalite-trachyte is fine-grained and porphyritic. This contains
more nepheline than some hedrumites described by Breogger. The mode calcu-
lated by Bregger shows 7-3 per cent nepheline, and according to Johanssen ‘the
pyroxene is predominantly aegirite with subordinate aegirite-augite’;® also the
brown mica, lepidomelane, the predominant coloured mineral in the Skirstad
and Osto hedrumites is very subordinate (39;) to the pyroxene.

TABLE IX. CHEMICAL ANALYSES, NORMS, ETC. OF PHONOLITES

36. Phonolite. '11.6.1.4.

900 feet above sea-level, Cape Adare.
D. I. Bothwell, anal. [227=B.M. 1953, 91, 316].

37.  Trachytoid phonolite. “I1.76.1.4.
Erratic from plateau on the top of Cape Adare.
D. I. Bothwell, anal. [684=B.M. 1953, 90, 57].
38. Sodalite-trachyte. II'.(5)6.1'4.

Boulder from the ‘agglomerate’ on northern face of cliff, Cape Adare.
D. I. Bothwell, anal. [670=B.M. 1953, 90, 82].

TABLE IX
a b
CHEMICAL ANALYSES C.I.P.W. NormMs
36 37 38 36 37 | 38
SiO, 56-2 55-5 59-2 Q — — —
TiO, 0-2 0-6 0-2 or 31-14 22-80 33-36
Al O, 18-7 18:2 17-5 ab 26-86 40-87 37-20
Fe, 0,4 3:0 39 39 an — 1-67 —
FeO 1-8 3:0 2-1 ne 21-51 15-05 11-64
MnO 0-2 0-2 0-2 hl — — 0-47
MgO 0-3 0-9 0-4 ac 8-78 — 7-39
CaO 1-6 3-6 1-6 ns 0-73 — —
Na,O 9-4 8-1 8:2 di 6:5 7-98 6-18
K,o 5-3 3-9 5-6 wo — 2-78 —
H,0+ 2-7 1-2 0-6 ol 0-51 — 0:35
20— 0-3 0-3 0-1 mt — 5-57 1-86
PO, 0-1 0-2 0-1 il 0-46 1-22 0-46
Ccl’ — — 0-3 ap 0-23 0-50 0-34
ToTaLs 99-8 99-6 100-0

M Bregger (W. C.). Die Eruptivgesteine des Kristianiagebietes. III. Das Ganggefolge des
Laurdalits. 1898, pp. 185-6, and p. 192.

@ Johannsen (A.). A descriptive petrography of the igneous rocks. Vol. 4 (1938), p. 26.
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160 ‘TERRA NOVA’ EXPEDITION

The ferromagnesian constituent is represented by an aegirine which is present
in considerable quantity (probably nearly 259, of the whole bulk). It exhibits
brownish-green to bluish-green pleochroism with a small extinction angle. It is
uniformly distributed in minute angular patches moulded on the feldspars with
here and there a tendency to an elongated prismatic habit. In places it shows
ophitic structure on a small scale. The only porphyritic constituents are a few
rounded grains of this same aegirine and a few large grains of magnetite.

As accessory constituents there are a number of minute flakes of a brown
biotite, some needles of apatite included in the feldspars, a few zircons and a little
magnetite.”’

Among the many pebbles collected from Ridley Beach (this volume, No. 2,
p- 138) are two of phonolitic trachytes [355, 369] whose mineral composition and
structure agrees fairly well with the above description of Borchgrevink’s speci-
men, probably also a pebble picked up on the shore (op. cit. 1896, p. 468), but
the high SiO, in the chemical analysis implies that in this case the rock is ‘satu-
rated’ and nepheline is absent from the norm.

TABLE X. CHEMICAL ANALYSES, NORMS, ETC. OF SANIDINITE AND TRACHYTE
39.  Sanidinite. (I)I1.5.1.(3)4.
Boulder from the ‘agglomerate’ on northern face of cliff, Cape Adare.
D. 1. Bothwell, anal. [686=B.M. 1953, 90(95)].
40.  Trachyte, Edgeworth David, Smeeth and Schofield, 1896. Washington,
1917, p. 430.

Pebble collected by C. E. Borchgrevink, 1895, from the beach at
Cape Adare. J. A. Schofield, anal.

TABLE X
a b
CHEMICAL ANALYSES C.I.P.W. Norms

39 40 39 40
Si0, 60-6 61-01 Q — 0-84
TiO, 0-5 — or 319 31-14
ALO, 17-3 16-62 ab 46-56 49-78
Fe,0, 1-9 355 an 1-12 334
FeO 4-3 2-81 ne 557 —
MnO 0-2 ‘ 0-55 di 9-20* 6-63
MgO 0-4 | 0-06 wo — 2-20
CaO 2:5 3-27 hy — —
Na,O 6-7 ’ 5-92 en — —
K,O 5-4 5-22
H,0+110 0-3 1-13 ol 1-74* —
H,0— 0-2 — mt 2:76 5-10
PO, 0-1 tr. il 09 —
Cl 0-03 tr. hm — —
less O for Cl ap 0-27 —

ToTAL 100-1 100-14 The di has CaSiO, 4-43 and MgSiO; 1-0:

*the ol is fayalite, Fe,Si0,.
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162 ‘TERRA NOVA’ EXPEDITION

In the calculation of mineral composition from the bulk analysis below the
mica is taken as almost pure annite which corresponds to the Fe-Biotite of Burri’s
conventional mica in the equivalent norm calculations.

The amphibole was found to have o’ just above 1-716 and below 1:717 and
y" near 1-737 with extinction angle ¢=y 14°. The pleochroism is intense; o’
cinnamon buff, y’ dusky olive-green. Owing to the high absorption a satisfactory
measurement of the refractive index y’ is difficult to obtain. These properties
indicate that the amphibole is probably referable to hastingsite and the high
refractive indices point to its being near the ferrohastingsite end of this series as
interpreted by Winchell.

A good example of a hastingsite with high refractive indices and high iron
content quoted by Winchell ® is a ferrohastingsite from rapakivigranite at
Uuksunjoki, Salmi area, Finland: for which a=1-702, cy=12°, 2V very
small, and pleochroism, « pale greenish brown, 8 dark greenish brown, y bluish
green. The analysis of this amphibole shows Fe,0; 5-0, FeO 26-64, MgO 1-07.
(Sahama, @). Tt is noteworthy that in the same rock the biotite has @ and y near
1-730 with 2V=22°, '

For the composition of the feldspar we have the analysis by Mr. D. 1. Both-
well referred to above. The sample was slightly impure and after allowing for
this the composition arrived at was Or:Ab:An=36:62-6:1-4.

A further, rather rough, guide to the mineral composition of the sanidinite
is provided by the relative proportions of feldspar to two fractions of magnetic
coloured minerals as obtained in the magnetic separation used in preparing the
feldspar sample for analysis. The separation was not originally made on a quanti-
tative basis but the separate fractions were weighed later and showed:—

Non-magnetic; feldspar, 79-39,
moderately magnetic; amphibole and biotite, 17-2
most magnetic; magnetite, etc., 3-5

On calculating the ‘basis’ components from the analysis of the feldspar it
was found that the ratio of Ne:Kp was 1-85. This is very close to the same
ratio Ne:Kp for the sanidinite (Table X, col. 39) which is 1-88.

On starting to calculate the mineral composition from the ‘basis’ of the
sanidinite it was decided to keep this Ne:Kp ratio as close as practicable to near
1-85-1-88, and this controlled the relative proportions of Ne to be allotted to
the amphibole and pyroxene and of Kp to the biotite. The pyroxene was known
to be aegirine-augite (p. 132). The biotite is to be calculated on Burri’s formula

) Winchell (A. N.). Elements of optical mineralogy, Part 11, 4th ed., 1951, p. 435.
@ Sahama (Th. G.). Rapakivi amphibole from Uuksunjoki, Salmi area. Bull. Com. Geol.
Finlande, 1947, No. 140, pp. 159-162.
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164 ‘TERRA NOVA’ EXPEDITION

TABLE XI

CALCULATED COMPOSITION OF THE SANDINITE

Mineral composition | Kp | Ne | Hl | Cal | Cs | ¥Fs | Fo Fa | Cp | Ru | Q | Totals
derived from Basis
18-9:/35-5/0-1 | 0-7 1332008 4-9|0-2|0-3[33-4| 100-1
LW—/
64 Fe-Ha+3-2 Ac - 36| - - 112 1 1-2 2-4 - - |12 9-6
4-8 Fe-Bi 1-81 - - - - - 2-7 | - - 103 4-8
1 Sodalite - 10901 — - - - - - - 1-0
0-41lm[+0-1Q] - - - - - - 0-3* - 102 - 0-5
0-8Mt[+0-4Q] - - - - - 108 0-4 - - 1-2
2-6 Wo-0-3 Tit - - - - 121] - - - 101707 2-9
1-2 An - - - 107| - - - - 105 1-2
285 Or 17-1 - - - - - - - |11-4| 285
49-5 Ab - 1297 - - - - - — 119-8] 495
1-3 Ne - 113 - - - - - - - 1-3
0-2Cp - - - - - - - 02| - - 0-2
100-24+0-5Q - - - - - - - - - - -
—0-5Q - - _ _ _ - _ _ ~ —0-5 _
18-9/35-5, 011 0-7 33|20 5-8 0-210-3133-4| 100-2*

* (-1 Fa in excess of the 4-9 available was added to avoid awkward arithmetic in calculating
the hornblende, magnetite and ilmenite.

The Niggli values of all the analyses of the volcanic rocks from both Cape
Adare and the Ross Archipelago are set out in Table XII in order of decreasing
si. It will be noticed that gz values differ from those given for analyses
of Ross Archipelago volcanics in Tables I-VI in No. 1 of this volume. Those
values were calculated incorrectly. The correct values are as now given in the
last column but two of Table XII.

The collected analyses have been studied afresh using the variation diagram,
the Q-L.-M diagram and others illustrated in Figures 5-8 of the report on the
Ross Island volcanics. In addition use has been made of a method employed
by C. Burri in his recent study of the petrochemistry of the rocks of the Cape
Verde Islands. This method introduced by A. Rittmann in 1933 plots on rect-
angular co-ordinates the ‘Silicification-grade’ (Si°) against the ‘Acidity-grade’
(Az°). These quantities, as defined by Rittmann, are calculated from the equa-
tions:

81 81
= ——— W al>alk; or Si° = —— if al<alk
100+4alk 1004-3al+alk

81 )

si-Fal+fm+tcfalk s 100

o




TABLE XII. ‘NIGGLI VALUES’ OF VOLCANIC ROCKS OF SOUTH VICTORIA LAND

| | ] I
si al | fm ¢ jak | k  mg | ti p. |c¢/fm| qz, | Si® | Az°
Sanidinite, C. Adare 233 |36-3 |18-6| 9-8 135-2 0-345 — 14 |0-2 [0-525| -8 10-97 |0-70
‘Trachyte’, C. Adare . 218 |35 20 [12-5 32-5 0-37 |0-02 |n.d. |nd. 0-625-12 0-95 0-69
Phonolite trachytic, Mt. Cis H. 205 (33-3 [28-7| 7-9 30-2 0-38 |0-19 |3-7 [0-8310-275|-15-8/0-93 |0-67
‘Sodalite-trachyte’, C. Adare DIB. 204 |35-5 |18-6| 6-0 |39-75/0-313/0-11 |0-62[0-2 [0-32 [-42 |0-83 [0-67
Phonolitic trachyte, Mt. Cis D.I.B. 203 33 27 8:5131-5 [0-41 [0-15 [3-3 [0-2 |0-315[-23 |0-90 0-67
Phonolitic trachyte, Brown I.. GT.P. 1200 [45 6 5 |43-510-33 |0-13 |0-8 - |0-83 |-74 (0-73 |0-67
Trachytoid phonolite, C. Crozier G.T.P. [192-840 14 6:539-50-3210-1 |[1-0 {0-1 0-465-65 [0-75 |0-66
Phonolite, C. Adare DIB. 190 [37-2 |14-8| 5-9 42-2 0-27 [0-095{0-6 |0-2 |0-4 |-63-80-75 0-655
Kenyte (Jensen), C. Evans .. H. 180 36-3 |21-1|9-3 [33-2 |0-29 0-27 |3-2 ~ [0-44 1-52-8/0-77 [0-64
‘Leucite-Kenyte’ (Prior), C. Royds GT.P. |180 |39 20 11 30 [0-26 0-31 | — - 10-54 40 0-82 10-64
Vitrophyric Kenyte, C. Evans H 178-5/36 22 11 31-50-29 0-23 13-3 - |0-47 |-47-5/0-79 [0-64
Trachytoid phonolite, C. Adare . DIB. (175 (33-6 |21-8|12-1 [32-5 |0-24 [0-225/1-5 |0-2 0-55 |-65 (0-76 0-64
‘Phonolitic trachyte’ (Prior), Scott I. GT.P. 172 {35-3 |23 11-6 30 [0-24 0-1 |1-5 !0-17/0-5 |48 |0-78 |0-63
Kenyte, C. Evans 172 |36 20 11-8 32 10-29 10-25: - - [0-59 [-56 |0-755[0-63
Trachytoid phonolite, Hut Pt. 169 37 18 11 3¢ 10-28 |0-36 |3-1 |0-04/0-61 |-67 |0-72 0-63
Kenyte-pumice, Mt. Erebus . 158 |34 24-2| 85 33-2 10-24 0-21 | - - 10-35 |-74-8/0-68 0-61
Trachytoid phonolite, C. Bird. 148 32-5 |27 |14 [26-5 10-25 0-3 13-0 10-34/0-52 |-58 [0-72 0-60
Plagioclase-Kenyte, Turk’s . 126 |29 31 22 |18 10-26 0-57 |5-2 |0-1 0-74 |-46 [0-73 |0-56
. ‘Kulaitic Basalt’, C. Bird | 122 33-4 /130 |23-4 13-2 |0-25 |0-47 |1-7 |tr. (0-78 |-31 |0-80 [0-55
. Basalt, Little Razorback L. .. | 118 |24 38 [22-5 145 0-21 0-39 10-55|1-6510-59 |-40 (0-75 [0-54
Hornblende-basalt (Prior), Mt. Terror TP 1116 [29-5 132-5120 |18 10-24 0-34 |1-2 [0-880-61 -56 |0-675/0-54
Olivine-basalt B., C. Adare DJIB. {110-523-1 139-124-7 |13-1 |0-19 0-4 |5-9 |1-3 0-71 [41-6/0-73 |0-525
Basalt, Cape Barne DIB. 110 24 138 24 14 |0-2210-385/0-561-7 0-63 |46 |0-7050-52
Olivine-basalt A, C. Adare .. DIB. 102 22-75/37-2124 |16 [0-23 0-38 |5-7 |11 |0-64 62 |0-62 |0-505
Hornblende-basalt, Hut Pt. Pen. GT.P. (100 |23-2 [40-5(23-2 |13-2 [0-23 |0-41 |0-18|0-02|0-57 |-52-80-65 |0-50
Basalt, C. Barne H. 100 121-6 |46-2|21-75]10-4 |0-23 |0-48 | 0-86|0-01 0-47 |-41-6/0-70 [0-50
Olivine-basalt, C., C. Adare ... D.ILB. 97 120-7 (41 |24-5 13-5 |0-21 0-44 |6-5 |1-080-60 |-57 |0-63 0-49
Olivine-basalt, Cheyenne Crater 3 AWW% 91 119 48 25 8 0-21 0-48 |06 - 051 |41 10-69 0-47
‘Leucite-tephrite’ (Jensen), Hut Pt. Pen. H. 89-3/17-4 |51 [25-8 | 6-3 |0-30 |0-55 |0-73|0-08|0-51 |-35-9/0-71 |0-47
Olivine-basalt, Taylor Valley D.1.B. 89-118 50 |23 87 0-2510-46 |0-84|0-05/0-46 |-45-7/0-72 |0-47
Olivine-basalt, Hut Pt. Pen. .. GT.P. 87 |18 49-5123-5 |9 0-27 |0-55 |0-8 [0-05(0-475|49 |0-64 0-46
‘Limburgite’ (Jensen), Mt. Erebus B.&W. | 87 11:7 [57-5[26:4 | 4-6 [0-19 0-75 {0-34{0-03|0-46 -31-4/0-73 |0-46
Olivine-basalt, Hut Pt. Pen. GTP. |8 |18 50 |23 9 0-260-57 [0-75]0-04|0-46 |-50 [0-63 |0-46

* Abbreviations of analysts’ names:—
B. & W. = Burrows and Walkom. H. = Hogarth.
D.I.B. = D. 1. Bothwell. J.D.E. = J. D. Easton.
GT.P. = G. T. Prior N.E.B. N. E. Butcher.
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166 ‘TERRA NOVA’ EXPEDITION

Plotting the analyses on this Si°-Az° diagram shows that apart from the
first five analyses in Table XII all the analyses can be regarded as belonging
to a single series.

The sanidinite from the agglomerate at Cape Adare, the analysis of the ‘tra-
chyte’ described by Edgeworth David and others, and the two analyses of the
‘Mount Cis’ phonolitic trachyte are rather widely separated from the rest. The
peculiar composition of these Mount Cis rocks with their xenoliths of partly digested
sediments has been commented on earlier (this volume, p. 25 and p. 93). The
analysis of the sodalite-trachyte (38), which is also from the agglomerate at Cape
Adare, also has slightly high Si° and Az° relative to the main body of the volcanics.

Otherwise only two other analyses lie a little apart owing to their slightly
high Si°. These are a ‘Kulaitic basalt’ (22) described by Jensen, and Prior’s
type ‘leucite-kenyte’ (16).

Apart from this slight divergence nothing new has been observed to indicate
that any real significance should be attached to the author’s suggestion that the
lavas of Mount Erebus itself do not fall in the same differentiation series as the
“Hut Point Peninsula—Cape Bird lavas’ (this vol.,, p. 93). It appears rather
that the Ross Archipelago lavas and the Cape Adare lavas can be treated together
as one series.

The Si°~Az° diagram brings out another point that may be of interest. Burri
in his study of the petrochemistry of the Cape Verde Islands was led to distinguish:
a series (III) of extremely undersaturated and often melilite-bearing rocks; a
series (I1) of feldspathoid-rich rocks; and two series (Ia and Ib) of basaltic-trachytic
and basaltic-phonolitic rocks. The Si°-~Az° diagram for the South Victoria
Land volcanics shows a distribution of points comparable with the series Ib,
basaltic-phonolitic series, of the Cape Verde Islands. Following up -this sug-
gestion by plotting the Niggli values for this series on the variation diagram for
the Ross Archipelago volcanics (this vol., fig. 5) one finds a good general agreement
between the two. The agreement is better than that between the variation
diagrams for the Ross Archipelago and the Tristan da Cunha volcanics plotted
by Burri and Niggli as a representative of an assemblage of Atlantic type, which
as previously remarked (this volume No. 1, p. 93) show a general similarity.

Rocks of these different series which have similar Niggli values have not been
found, on examination of their thin sections, to resemble each other closely in
mineral composition and texture but, in spite of that, the above comparisons as
regards the petrochemistry do add to the evidence that the South Victoria Land
volcanics belong to the ‘Atlantic type’. It would be very interesting to make
similar comparisons with voleanic rocks from Mount Kenya and Mount Kilimanjaro
in particular and from the Rift Valley in general whenever sufficient analyses of
rocks from these areas are available.
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Fig. 1. Map of Terra Nova Bay Region.
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170 ‘TERRA NOVA’ EXPEDITION

rather than as plates and grains and though frequently penetrated by feldspar
laths, the two minerals are fairly evenly distributed and both are immersed in,
or wrapped around by, the coloured mesostasis. Specimen No. 1817 is similar
to this.

Another example [1783] is a fine-grained aphyric basalt, iron-grey to
olivaceous black in colour and has frequent roughly spherical vesicles of which
the majority appear to be empty, while some very small ‘druses’ are filled by
green chloritic material. The thin section shows a few small insets of a colourless
pyroxene and some micro-insets of plagioclase. The pyroxene is enstatite with
optic axial angle near 90°, indicating about 209 FeSiO,. The plagioclase of
some of the micro-insets is bytownite near Ang,, but the feldspar laths of the
groundmass are labradorite-bytownite with a range from Ang, to An,, to judge
from extinction angles measured on the universal stage.

In this rock the plagioclase laths are very sharply defined. They penetrate
and are partly enclosed by the colourless augite crystals of the groundmass. Inter-
stices are filled by dark ‘glass’ which, in very thin section, has a brownish drab
colour and is crowded with minute opaque globules and a few black rod-like
bodies. Very noticeable in the section of this specimen are circular areas filled
with black ‘glass’ like that of the interstitial mesostasis and in these have
crystallized slender, sometimes curved, laths of feldspar, and similarly slender
and skeletal, augite prisms. Small vesicles within these spherical bodies are
filled by pale green chlorite. A typical example of one of these spherical mesos-
tasis-filled vesicles measures 1-5 mm. in diameter. (Pl 1, fig. 4). Other ex-
amples filled by a lighter coloured mesostasis occur also in No. 1823. Similar
mesostasis-filled amygdules have been described from the tholeiite of the Coley
Hill dike, nr. Newcastle, Northumberland.®

Another specimen to be mentioned is a fine-grained, deep greyish-olive basalt
with some very small ‘druses’ filled by white zeolitic material but not otherwise
vesicular. Green material resembling celadonite coats one part of the specimen
[1836].

There are rare micro-insets of plagioclase and a few small insets of pyroxene.
The pyroxene insets are of two kinds. Many are augite, with c:y 41° and 2V
70° to 756° the others, less frequent, are nearly uniaxial pigeonite. Both py-
roxenes are colourless in thin section. The texture of the groundmass is inter-
sertal (pl. 1, fig. 2). It consists of small laths of labradorite (about Ang,), granular
pyroxene, frequent very small grains of magnetite (?) and a mesostasis of bire-
fringent material, which may be cryptocrystalline quartz-feldspar aggregate. Its

() Holmes (A.), and Harwood (H. F.). The tholeiite dikes of the North of England. Min.
Mag., 1929, Vol. 22, pl. 2, fig. 4, and p. 31.
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vesicles of the greyish-olive microspherulitic specimens (D. p. 171). In this last
group apophyllite also is present, and is readily recognized by the pearly cleavage
surfaces displayed. It is associated also with fibrous natrolite.

The above description shows that these fine-grained vesicular rocks have
much in common as regards both mineral composition and texture. It seems
probable that they are closely related to one another and are probably all derived
from the same rock formation.

Petrographically they are similar to tholeiites. Comparison with thin sec-
tions of typical tholeiites from well known localities confirms this. For instance
there is a striking resemblance between the fine-grained, greyish-olive ‘basalt’
1836] (p. 170) and a specimen of tholeiite from the Acklington dike at Debdon
near Rothbury, Northumberland. A further point of resemblance with the
tholeiites of the north of England is the presence in the fine-grained ‘basalt’ [1783]
of spherical vesicles filled with the dark mesostasis described above (p. 170).
Precisely similar spherical vesicles were described from the Tynemouth dike by
Sir J. J. H. Teall in 1889,), and, more recently, they have been recorded and
figured by Holmes and Harwood in the Coley Hill dike, a tholeiite of Acklington
type.®® Teall noted the spherical form and also the fact that the plagioclase
laths lie tangentially to the surface of the spheres and he gave the explanation
of these structures. They are bubbles formed after the crystallization of the insets
and feldspar laths and before the consolidation of the groundmass. The mesos-
tasis oozed into some of the bubbles completely filling some and partially filling
others. In the Antarctic counterpart [1783] some of the bubbles contain no
mesostasis. These are lined with chlorite but may be otherwise empty.

Another point that calls for special remark is the identification of small
insets of pigeonite together with insets of augite in specimen 1836, and of small
insets of orthopyroxene near enstatite in specimens 1783 and 1785 and in the
microspherulitic ‘basalts’ (D. p. 171).

The early formation of enstatite or hypersthene in tholeiites is well known.
Holmes and Harwood (op. cit. p. 29 and p. 31) have recorded it as ‘rare stumpy
prisms’ in the Acklington dike referred to above, and the Coley Hill dike is a
similar type. On the other hand the presence of insets of pigeonite in effusive
rocks is exceptionally rare as noted by Hess.® H. Kuno™® described it as insets
in the pyroxene-andesites of the Hakone volcano, Honshu, Japan, where its pre-

() Teall (J. J. H.). On the amygdaloids of the Tynemouth dyke. Geol. Mag., 1889, dec. 3,
Vol. 6, pp. 481-3, pl. 14.

2 Holmes (A.) and Harwood (H. F.). Min. Mag., 1929, Vol. 22, p. 31 and pl. 2, fig. 4.

3) Hess (H. H.). Pyroxenes of common mafic magmas. Amer. Min., 1941, Vol. 26, p. 533.

4 Kuno (H.). Preliminary note on the occurrence of pigeonite as phenocrysts in some py-
roxene-andesites fromm Hakone voleano. Journ. Geol. Soc. Japan (Tokyo), 1935, Vol. 42, pp. 39—44.
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[II.  VOLCANIC ROCKS FOUND AS ERRATICS IN THE
TERRA NOVA BAY REGION

Several small erratics of volcanic rocks were found by Priestley in the moraines
of the Boomerang and Campbell Glaciers. Some were collected at Camp 7 on
19th Jan. 1912, a few at the nunatak at the entrance of the Boomerang Glacier,
and a few more further out near Inexpressible Island (see map, fig. 1). The
Campbell Glacier commences ‘on the neck between Mount Dickason and Mount
Melbourne’™ Priestley found a granite ridge covered with erratics among which
olivine-basalt was very common, and a nunatak up the glacier was found to
consist ‘of red and black basalt, being quite clearly the southernmost outlier in
this region of the volcanic series’ [of Mount Melbourne].

The Boomerang Glacier is a tributary of the Campbell Glacier coming in on
its westward side with walls of granite and schist but in its upper course it bends
north-east and is probably fed by ice which comes from between Mount Dickason
and Mount Melbourne as in the case of the Campbell Glacier (op. cit. p. 61).

Distant observations by Ferrar and others have indicated that Mount Mel-
bourne consists of volcanic rocks® but it has never been reached. Specimens
collected on the Southern Cross Expedition labelled ‘Newnes Land’ were thought
to have come from Mount Melbourne, presumably coastal cliffs, but the specimens
arrived in London unlabelled and their localities were only guessed at by Lieutenant
Colbeck and L. Bernacchi by comparisons with their own specimens and from
memory. Such material cannot be regarded as trustworthy samples. The
erratics from the Boomerang-Campbell moraines collected by Priestley thus
provide the first reliable samples of the rocks of the Mount Melbourne volcanic
centre.

Seven of the erratics collected are basalts. One (1496), hematite-red in
colour, is fine-grained, and slightly scoriaceous and contains some inclusions
consisting of granular quartz. These resemble fragments of Beacon Sandstone.
A fresher example probably of the same kind of basalt is from the nunatak at
the entrance of Boomerang Glacier (1500 J). This is a very fine-grained, slightly
vesicular black basalt. It has abundant micro-insets of plagioclase, olivine, and
augite in a black, extremely fine-grained base of feldspar microliths, grains of
magnetite, and pyroxene and some doubtful interstitial glass.

(M Priestley (R. E.). Physiography (Robertson Bay and Terra Nova Bay Regions). Brit.
(Terra Nova) Ant. Exp. 1910-1913, 1923, p. 59.

) See this volume, footnote, p. 111.
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176 ‘TERRA NOVA’ EXPEDITION

One of the basalts of the Boomerang—Campbell moraine (Camp 7, 19/1/12)
is a trachybasalt, perhaps comparable to mugearite (1511). It is fine-grained,
aphanitic, and slate-olive in colour. This contains some micro-insets of plagio-
clase and augite, and small magnetites in a very fine-grained groundmass
of short laths of oligoclase (An,;), small magnetites, many bright, colourless,
little crystals of olivine and augite, abundant small cubes of magnetite and a
colourless interstitial base of alkali-feldspar.

There is one other specimen like this among the erratics from the Priestley
Glacier. :

Similar rocks are found among the pebbles on Ridley Beach (332, 333). One
of these is described (p. 139) as ‘either trachybasalt or tephrite’. It has a better
developed trachytic texture. Another rather similar pebble but definitely more

basic was described as an aphanitic basalt ‘perhaps near to the trachybasalts’
(372, p. 139).

Some of the basalt erratics described above (1304, 1503) were compared
with basalts from Hut Point Peninsula.

Another close similarity between specimens from the Hut Point Peninsula
and erratics from the Boomerang-Campbell moraines is found in a specimen of
basalt-tuff (1290, 1334). This is very similar to a tuff from ‘Boulder Cones’
(D28H), p. 15. Similar tuffs were also found by Priestley in the moraines of the
Murray Glacier and have been fully described (p. 145). The specimen from
the Boomerang-Campbell moraine contain precisely similar lapilli of yellow-glass
and basalt lapilli with a very fine-grained groundmass but they do not contain
the variety of lapilli found in the Murray Glacier tuffs. The glassy lapilli consist
of buff yellow to maize-yellow glass crowded with small spherical vesicles,
and also spheres of slightly darker yellow ‘glass’ showing a black cross between
crossed nicols. In addition there are frequent crystals of plagioclase and of
colourless olivine. Some of the spherical vesicles contain tufts of a colourless
mineral with positive elongation and refractive index less than balsam, probably
a zeolite.

Besides the erratics of olivine-basalts Priestley found a few of alkali-trachytes.
One of these (1500 H) was collected at the nunatak at the entrance to the Boome-
rang Glacier. The others were found among erratics on Inexpressible Island.

The specimen from the nunatak is a rounded pebble, deep olive-grey on a
freshly broken surface, and very slightly vesicular. It consists of small laths
and plates of alkali-feldspar with frequent small grains and prisms of pale green
pyroxene and very small magnetites. Some of the pyroxene is interstitial to the
feldspar laths, but there is also some rather turbid interstitial material and some
which is colourless and isotropie and so may be sodalite. The only micro-insets
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It is more fine-grained than any of the Ridley Beach alkali-trachyte pebbles
examined, but clearly related to them.

An erratic of kenyte (1312) found at Evans Coves is of considerable interest.

Numerous erratics of this readily recognizable porphyritic lava were recorded
by Edgeworth David and Priestley during the Shackleton Expedition on Cape
Roberts south of the entrance of Granite Harbour at about 20 to 30 feet above
sea-level. Their presence there was attributed to transport by floating ice from
Ross Island®.

Priestley found two kenyte boulders on the raised beach at Evans Coves
of which the specimen now described is one. It measures 2014 X 6 em., is roughly
elliptical in outline, and one side is discoloured as if it had lain in one position
for a long time. The other specimen was the size of a man’s head. The two
blocks of kenyte lay, the one at 80 and the other about 50 feet above sea-level.
At this level local erratics were almost wanting. Also nothing approaching
kenyte in composition or appearance was seen amongst the erratics found on the
foothills or on the moraines of the glaciers.®¥ Priestley concludes that the two
boulders of kenyte ‘came from the south in the neighbourhood of McMurdo Sound,
probably from one of the spurs of Mount Erebus itself, on a piece of floe ice or a
small berg which stranded on the beach before the recent elevation [of the beach]
had commenced’. (Priestley, op. cit. 1923, p. 56). This is an important piece
of evidence in support of Priestley’s opinion that the raised beach at Evans Coves
is very recent.

The identification of the boulder (1312) with kenytes described from Ross
Island is amply confirmed by the petrographical examination of the specimen.

A cut surface on the specimen shows abundant typical lozenge-shaped insets
of ‘anorthoclase’ up to 2 ¢cm. in cross-section in a black, slightly vesicular, glassy
base. The crystals have not weathered out much on the surface. In thin section
the glass is near cinnamon buff to pale pinkish buff. In addition to the
anorthoclase there are some pyroxene insets accompanied by small magnetites
and apatites and occasional small olivine crystals. In all these respects the
boulder closely resembles several of the glassy kenytes described from Ross Island.

W David (T. W. E.) and Priestley (R. E.), Brit. Ant. Exp. 1907-9, Geology, vol. 1, 1914, p. 82.

2) The only other specimen with anorthoclase insets that has been found in the Terra Nova
Bay or Cape Adare Region is one collected on the Southern Cross Expedition at Cape Adare [B.M.
85752, 24]. This was deseribed by Prior (op. cit. 1903, p. 329) and re-described on p. 137 of this
volume, where it is noted that its feldspars, both in size and habit, are quite unlike those in the Mount
Erebus kenytes. Nor are they like the feldspars in the boulder from Evans Coves.



"JuefunyaIlq o 0} Woos sjred Joyjo gnqg ‘sse[d 9 Avul pue 93139USRW J0
O)JIUSWI[L JO SYIMO.IT [2IO[0NS PUE SPOI SUIBIUOD STYJ JO OWIOE  |BLI)RUL [RIIISII)UL
Jo uonpaodoxd [rewis ® ATUO ST OJOYJ, “SSOUOIY} Ul "WU. €()-() INOYR 9FRIDAR S|1®]
osepoorde[d oyJ, -sojgoudewr [[ews juoenbeiy ym 931ne omydiowolno[e puw
syje] ose[oo1de[d Jo SSLWPUNOLS POUIBIS-WNIPIW B Ul JURPUN|E ‘YISUd] U "W ¢
01 dn OUIAT[O JO $}OSUI SSO[IMO[OY JO 9SISU0D 03 Ud9s SI 31 odoosormomu 9y} Jopup)
'ss0I0® ‘W ¢ 03 dn sopises [eorroyds-1eou Auewl Yim ‘Inojoo utl A9I3-9A1j0 HIep
ST 9] "peseq-ouraijo onpurAydiod e st [($9)68 ‘€C6T "TW'd | uowmeds puooss v

‘POqLIOSOP MOU 9}I3InquIl] oY)
Ul URY} 90USOPIAd Ul oJ0W ST Iedsp[ej 0S 9jlLIOpRIQE] JO SYIB[ UIY) MOJ B SUIBIUOD
(g2 'd) ownjoA SIY) Ul POQLIOSOP B[USUIUIJ JUIOJ INJ UO SYOOY SSOIFIO0H UIOIJ BAR|
oY} PUR POUWIBU [[oM J0U OIB SOMIINUI[ §B USSUI( AQ PIQLIOSIP SHOOX YT,

‘JIOSH puB BLOJOIA UL
Inooo A[ises Aeuwr 9913INqUI] I[IUIS 9SIN0Y JO N SUOIJOUNSIP [BIALI} odB OSOY],
"PoINojoo I9YJI[ ST SSRWPUNOIS Y} JO SSB[F oY) pur 911}oUdeUW SSO[ IOYJel UIRIUOD
0} W9s AOY) PUB IB[NOISOA J0U ‘IoAdmoYy ‘ore suorypadxo AIOAOCOSK[ 9y} pue
$SOI) UIOYINOF oY} Yo Aq Pojoo[[oo suowideds PUBR[S] UIuel ] oyJ, ‘yoryeuwr
poo3 ® sl I0LLJ Aq POqLIOSOp PUB[ST UI[UeI] WO 9}ISINQUII] € Jnq puer BLIojdlA
INOQ UL OIOYMOS[O IO PUR[S] SSOY UIOIJ POLINSOP UOdq SBY OOI 1B[IWUIS ON

‘oudImquil] & SI Y0OI SIYJ,

‘9oudewl pue ouexolAd oy} uwvy)y
UoT)BZI[[eISAIO J9)%[ Jo ose[oorde[d Jo saje[d pajeSuoe se AJUo U9 SI PUB oIl AIoA
st 1edsp[ej] A[Uo oY, ‘SSoWNOIY} UL ‘W G()-() IMoqe oderose swsuid ouoxoild
oYL, 'sse[8 qrIp AYsnp ‘plqIng e Ul 9}}OUSRUW JO S[BISAI0 OIqnO pue 9jidne pnq
ofed jo swsiad [[ews ‘QuepuUN|e JO S)SISUOO SSRWPUNOIZ oyJ, ‘jueRpUNGE J0U INq
quonbaij oaxe A9y [, ‘Y33ue[ Ul ‘W GJ-() 03 dn pue ‘orgydioworpr ‘uorgoes uryj ur ssof
-IN0J09 ‘OUIAT[O 9( 0} 0A0Id 9SOy, 'SUS[-PULRY B YIIM UIIS 9( ULD SIASUL [[eUWS AT A
“JojJoWeIp Ul ‘WW [ 0} G.() SO[OISOA POUI[-SSB[3 ‘[[ewWS YjIm PO[PPLI pur ‘Inojod
ur Aorg-uoat ‘pouress-ouy LA st ( (c9)68 ‘€C6T "W'g) suowbads oy Jo au()

*JO1I)SIP JNOQIRE] 9}IURIY) oY} Ul
UMOUY I8 ‘NS UL I0 0I}RIIO ‘SOOI OTUBI[0A OU ‘UOIIPAdX[] UOje[yorYS 9y} U0 A9[
-}SOLIJ PUR PIAB(] Y3IoMaspr Aq s319q0y ade) uo pajrodal 93AUdY Jo SIIPNOY SUOS
woJj jrede ‘se 9S9I0jUl O[(RIIPISUOD JO oI€ AU, ‘ INOQqIe]] 9}IUBIY) 3¢ OIJBLID
‘SeA®], :S® PIISI] PUL YZG(] POIOGUINT ‘SOIJBIIO OTe 08Oy, "SIOO0I DTUBDO[OA JO SUIWI
-1ods Inoj sOpNOUI INOGIR 0}IURIY) WIOIJ SHO0I JO UOIJO[00 S UIBYUIQI(]

dNOYdVH HLINVYD LV SOLLVIYHd SV ANNOA SAD0d DINVITOA Al

6LI HdOAO0dUVH HILINVYD LV SOILVAYEH SV dANIOA SYMI0Y DINVOTIOA



180 ‘TERRA NOVA’ EXPEDITION

The two other specimens (1953, 86 (63, 66) ) are both of the same kind of
rock. They are vesicular, dark olive-grey rocks crowded with insets and groups
of insets of black augite and slightly smaller olive-yellow or browner stained
olivines. White specks in the medium-grained groundmass are due to small
feldspars. In thin section the olivines are colourless and up to 1 mm. in length,
the augites pale greyish vinaceous in colour range up to 5 mm. across. Both
are idiomorphic. The augite often occurs in groups of several crystals. The
groundmass is medium-grained and coarser grained than for most basalts. It
consists of laths of plagioclase with granular augite and frequent small magnetites.
This augite is unusual for its deep colour, near vinaceous purple. Interstitial
material is very small in amount and consists of still finer-grained feldspar, augite
and dusty opaque magnetite or ilmenite. In some parts of this interstitial material
the little pyroxenes occur as closely packed prisms in parallel position in the
birefringent base. The augites and the feldspars of the groundmass average
0-06 mm. in thickness, but there are many feldspars, perhaps to be described
as micro-insets, that are up to 0-15 mm. across.

These two erratics must be very near in mineral composition to the rocks
described by A. Lacroix from Madagascar as ankaramite but the groundmass
of the erratics is coarser in grain-size. The rock described by C. Gagel from
Madeira as madeirite is also similar but it also has the finer-grained groundmass.
With this proviso on the grain-size of groundmass the two erratics may be described
provisionally as ankaramite.

Nothing like these rocks has been described from Ross Island or elsewhere
in South Victoria Land. That is, of course, not to say that such rocks do not
occur but in view of the records of kenyte erratics that indicate possible centres
of vulcanicity on the mainland (p. 196) one must regard a mainland source as
also possible for the erratics at Granite Harbour.

(0 A rather similar rock from S. Vicente, Cape Verde Islands has been described and figured
by G. M. Part.

Part (G. M.). Volecanic rocks from the Cape Verde Islands. Bull. Brit. Mus. (Nat. Hist.)
Min., 1950, vol. 1, no. 2, p. 60.
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182 ‘TERRA NOVA’ EXPEDITION

the kinds of rock represented with fuller descriptions of a few of the more interesting
ones.

Various collections of rocks outcropping above the ice in Marie Byrd Land
have now been made by parties operating during Admiral Byrd’s Expeditions
and later under the U.S.A. Antarctic I.G.Y. Project, 1957-1959.

One account of the petrography of these rocks has already appeared” and
others are expected in the near future. The rock exposures so far described are
all at great distances from the Bay of Whales. The nearest outcrops of which
the rocks have been described are Scott’s Nunataks (77° 13" S., 153° 20" W.)
where specimens of granites, granite-pegmatite, amphibolites and fine-grained
gneisses were collected by Amundsen’s party, and described by J. Schetelig in
1915.@

The most prevalent kinds of rock among the pebbles are fine-grained quartzites
and quartz-schists with muscovite developed in the matrix between the grains.
Many of these are greenish-grey, deep olive-grey to storm grey, in
colour and show some slight degree of foliation. This sometimes results in a
lenticular disposition of fine-grained material around the larger (0-3 mmm.) grains
of quartz. Great quantities of smaller quartz grains, with feldspar among them,
and abundant small but definite muscovite flakes make up the matrix (102).
Others of these greenish-grey quartzites contain a little biotite in addition to
muscovite. Occasionally quartz grains are over 1 mm. in diameter, but the average
in different specimens ranges from 0-15-0-5 mm.

A few pebbles of a cream-coloured, fine-grained quartz-schist with small

flakes of muscovite have patches of calcite developed intermittently along parallel
planes (1983).

Rocks of a somewhat lower grade of metamorphism are represented by
greenish-grey pebbles showing varying degrees of fissility. One of these (122)
consists of very fine-grained quartz with an abundant development of small
flakes of green chlorite and perhaps also muscovite. The grain-size of the quartz
averages about 0-02 mm. This appears to be a metamorphosed siltstone. The
more fissile of this group can be classified as phyllites.

Almost as frequent as the greenish-grey quartzite and quartz-schists are
very fine-grained olive-grey to brownish-drab quartzose rocks. Some of these
may be quartzites but those examined in thin sections appear to be metamorphosed
impure sandstones or siltstones. They are foliated and both biotite and muscovite

0 Anderson (V. H.). The petrography of some rocks from Marie Byrd Land, Antarctica.
Ohio State University Research Foundation Report. 825-2-Part 8, 1960.

2 Schetelig (J.). Report on rock-specimens collected on Roald Amundsen’s South Pole
Expedition. Videnskaps. Skrifter, Christiania, I.Mat. naturv. K1., 1915, No. 4.
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184 ‘TERRA NOVA’ EXPEDITION

Another pebble which contains fragments of glass with flow structure like
that just described contains also abundant “‘lapilli”’ of an opaque vesicular “‘glass”,
with angular fragments of quartz, some feldspar and an occasional pyroxene.
The hand-specimen, buffy-brown in colour, has the appearance of a detrital rock
but the abundance of glassy material seems to indicate that it is probably a tuff.
A remarkably constituent, however, is glauconite. This is present only as a few
rounded grains. Hitherto it has been recorded in South Victoria Land only
from the Beacon Sandstone.® This pebble (1982) was the second largest pebble
in the dredge. It measures 7x5x4 cm. and weighs 387 gms.

There is evidence in some of the pebbles that the quartz-porphyries just
described have, in places, been involved in metamorphism of rather low grade.
There are two pebbles which seem to indicate this. One of them (179), shows
in thin section idiomorphic and hypidiomorphic quartz and plagioclase, altered
orthoclase, and frequent flakes of tawny-olive biotite in a groundmass resembling
that of the quartz-porphyries, but with ragged flakes of ‘new’ biotite enclosing
the rounded quartz-grains of the groundmass and there developing sieve structure.
The other (141), perhaps in a further stage of metamorphism, shows turbid feld-
spars with sieve structure and some altered insets of biotite occasionally enclosing
epidote while the groundmass though still showing the same fabric as the quartz-
porphyries has its feldspar now represented by flakes of muscovite.

This evidence indicates that the quartz-feldspar-porphyries belong to an
early period in the history of this part of Antarctica probably earlier than the
Beacon Sandstone and perhaps as old as the more recent members of the Ross
System in South Victoria Land (i.e. Lower Palaeozoic).

Volecanic rocks such as might be similar in age to the volcanic rocks of Ross
Island and Cape Adare are very scarce in the dredged specimens: only seven
pebbles were found among over three hundred examined. One of these is an
olivine-free andesine-basalt (100); one may be mugearite (140); and a third (133)
is a hornblendic ‘trachyte’ with insets of sanidine and plagioclase, and occasional
dark brown hornblendes. It somewhat resembles some of trachytoid phonolites
of Inaccessible Island or of Great Razorback but contains less of the dark minerals
and none of the pyroxene insets that occur in these rocks (this volume, pp. 28 and
29).

The rock (100) provisionally named andesine-basalt has micro-insets of
augite and andesine in a turbid, brownish-black glassy groundmass crowded with
laths of plagioclase with low extinction angles indicating oligoclase-andesine.

) Stewart (D.). The petrography of the Beacon Sandstone of South Victoria Land. Amer.
Min. 1934, Vol. 19, p. 353.
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