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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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