78599 - 198 grams
78595 — 4.2 grams

71527 — 2.2 grams
Ilmenite Basalt
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Figure 1: Photos of sides of 78599. Sample is about 8 cm long. Top §73-21391; bottom is S73-21392.

Introduction

78599 is a fine-grained, olivine-microporphyritic Mineralogical Mode
ilmenite basalt similar to 71569, 71577 etc. (Warner et Olivi 78599 71595 71527
ivine 4.4 6.5 6.1

al. 1978). Pyroxene 454 424 46
Plagioclase 28.7 27 26.4

78599 is a rake sample collected as part of a large gr;_aques i6~3 ;749 ;673

: . 111Cca . .
comprehensive sample at station 8, Apollo 17 (figure Meostasis 1 07 07

3). 78595 and 71527 appear to have similar modes,

textures, pyroxene zoning and chemical compositions. o ] ]
71527 and 71569 were collected a mile away! olivine is often embayed. Pyroxene is chemically zoned
in a manner similar to 71569 (figure 4).

Petrography

78599 has a variolitic groundmass with occasional
olivine phenocrysts (figure 5). Ilmenite is acicular and

Detailed mineral analyses can be found in Warner et
al. (1976a,b), including armalcolite (table 2).
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Figure 2: Photos of 78599. Cube is I cm. top S73-21419; bottom S§73-21420
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Chemistry
Warner et al. (1975) and Rhodes et al. (1976) found L
that 78599 was similar in composition to 71569 (table
1). Trace element contents indicate 78599 and its x 78155
companion samples are Type A, ilmenite basalt (figures Rakg 5
7 and 8). Rake a:e;
785600-18, x 78135
78525-99
Radiogenic age dating
Nyquist et al. (1976) reported Rb, Sr and Sr¥7%¢, but N LRV
did not report an age. In general the age of Apollo 17 Trench samples)
ilmenite basalts is ~3.72 b.y. 78440 = 0
7846065 Bantae
78480

Lunar Sample Compendium

C Meyer 2011

Figure 3: Location of rake sample at station 8,

Apollo 17.
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Figure 4: Pyroxene and olivine composition of
78599, 71527 and 78595 (Warner et al. 1978).
Processing

There are 2 thin sections for 78599 and one each for
79595 and 71527.
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Figure 6: Composition of 78599 comnpared with
that of Apollo basalts.



Figure 5: Photomicrograph
of thin section 78599,6. 2.8
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Table 1. Chemical composition of 78599. Table 2. Chemical composition of 78595.

reference Rhodes76 Nyquist76 Warner75 reference Warner75

weight weight

SiO2 % 38.44 (a) SiO2 %

TiO2 12.52 (a) 13 (b) TiO2 128 (a)

A203 867 (a) 92 (b) A203 9 (a)

FeO 19.14  (a) 20.2  (b) FeO 19.9 (a)

MO 028 (a) 0234 (b) MnO 0.253 (a)

MgO 847 (a) 7.8 (b) MgO 91 (a)

CaO 10.48 (a) 10.4 (b) Ca0 ﬁ (@)

Na20 038 (a) 041 (b) Na20  0.387 (a)

K20 0.06 (a) 0.076  (b) K20 0.063 (a)

P205 0.04 (a) P205 '

S % 0.18 (a) S%

sum sum

Scppm 79 (b) 84 (b) Scppm 86 (a)

V 130 (b) Vv 121 (a)

Cr 2942 (a) 3421 (b) Cr 3031 (a)

ﬁp 184 (b) 206 (d) Co 205 (a)
: .

Cu ,C\lllu

Zn Zn

Ga Ga

Ge ppb

As 2: PP

Se Se

Rb 071 (c) 0.707 (c) Rb

Sr 190 (c) 190 (c) Sr

Y Y

Zr Zr

Nb Nb

Mo Mo

Ru Ru

Rh Rh

Pd ppb Pd ppb

Ag ppb Ag ppb

Cd ppb Cd ppb

In ppb In ppb

Sn ppb Sn ppb

Sb ppb Sb ppb

Te ppb Te ppb

Cs ppm Cs ppm

Ba 83 (c) Ba

La 645 (c) 71 (b)

Ce 237 (c) 27 (b) I{;Z @

Pr

Nd 258 (c) lF\’l::l

Sm (i () 102 (b)

Eu 212 (c) 22 (b ET ;Odg E:;

Gd 166 (c) Gd '

Tb 2.5 (b) Tb

Dy 188 (c) 16 (b) Dy 16 (a)

Ho Ho

Er 1.2  (c) Er

Tm Tm

Yb 102 (c) 9.4 (b) Yb 9.9 (a)

Lu 146  (b) 16 (b) Lu 14 (a)

Hf 101 (b) 9.6  (b) Hf '

Ta 2.1 (b) Ta

W ppb W ppb

Re ppb Re ppb

Os ppb Os ppb

Ir ppb Ir ppb

Pt ppb Pt ppb

Au ppb Au ppb

Th ppm Th ppm

U ppm U ppm

technique: (a) XRF, (b) INAA, (c ) IDMS technique: (a) INAA
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Table 3. Chemical composition of 71527.

reference Murali77

weight
Si02 %
TiO2
Al203
FeO
MnO
MgO
CaO
Na20
K20
P205
S %
sum

Sc ppm
\Y

Cr

Co

Ni

Cu

Zn

Ga

Ge ppb
As

Se

Rb

Sr

Y

Zr

Nb

Mo

Ru

Rh

Pd ppb
Ag ppb
Cd ppb
In ppb
Sn ppb
Sb ppb
Te ppb
Cs ppm
Ba

La

Ce

Pr

Nd

Sm

Eu

Gd

Tb

Dy

Ho

Er

Tm

Yb

Lu

Hf

Ta

W ppb
Re ppb
Os ppb
Ir ppb
Pt ppb
Au ppb
Th ppm
U ppm

12.8
9.1
19.3
0.255
10
101
0.42
0.066

77
100
2791
17

6.4

10.9
2.05

2.8

— © = ©

(a)
(a)
(a)
(a)
(a)
(a)
(a)
(a)

(a)
(a)

(a)

(a)
(a)

(a)
(a)
(a)
(a)
(a)

(a)
(a)
(a)
(a)
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Figure 7: Trace element characteristics of Apollo
17 basalts with 78599 shown.
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Figure 8: Normalized rare-earth-element diagram
for 78599 compared with A and B types of Apollo 17
basalt.

Table 2: Armalcolite in 78599 (Warner et al. 1976).

TiOo2 70.8 7.5 71.8 71.7 70
Al203  1.79 1.81 1.69 1.74 1.7
Cr203 1.84 2.09 1.56 1.46 2.18
FeO 16 16.4 16.6 16.7 16.8
MgO 7.6 7.6 6.6 7.2 7.3

technique: (a) INAA Cao 0.49 0.51 0.33 0.68 0.31
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