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Figure 1: Map of station 8, Apollo 17.

Figure 2: Trench at Apollo 17, station 8. AS17-142-21723.

Introduction

The trench samples at station 8, Apollo 17, are
numbered in reverse order — with 78420 the deepest.
This trench is one of the best that astronauts were able
to dig (Mitchell et al. 1973). It was about 25 cm deep
(figure 2). 78420 was from the bottom 10 cm, 78440
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was from the depth of 6 to 15 cm, 78460 was from 1 to
6 cm and 78480 was a surface sample from top 1 cm.

The samples from this trench proved useful to study
the effect of solar flare and cosmic ray irradiation.
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Figure 3: Composition of trench soils 78420 etc.
compared with that of other Apollo soil samples.

Petrography
The maturity of 78421, 78441, 78261 and 78281 is 1/

FeO =92, 77, 83 and 82, respectively, and the average
grain size is 51, 47 and 48 microns (Morris 1978, Graf
1993). The deepest sample, 78421, is a very mature
soil, and contains a abundance of agglutinates (68%).

The modal mineralogy was determined by Heiken and
McKay (1974) and the 4 — 10 mm coarse-fine fraction
was cataloged by Meyer (1973).

Glass (1976) studied the glass. Irving et al. (1974)
studied orthopyroxene-plagioclase grains from 78442
and 78422.

Chemistry
The chemical composition of the trench samples are

similar to one another and to the other soil samples
collected at station 8 (tables 1 —4). Notably, the heavy
rare-earth-elements are depleted compared to other
mare or highland soils at Apollo 17 (figure 5).
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Figure 4: Carbon content and maturity index of
trench soils 78420 etc. compared with that of other
Apollo soils.

Moore et al. (1974) determined 165 ppm carbon for
78421, 155 ppm for 78441, 180 ppm for 78461, and
180 ppm for 78481 (figure 4). Petrowski et al. (1974)
determined 142 ppm carbon, 101 ppm nitrogen and 67
ppm hydrogen for surface soil 78421.

Modal content of soil 78421 (90-150 micron).

From Heiken and McKay 1974.

78421
Agglutinates 62.6
Basalt 5.7
Breccia 10.9
Anorthosite 0.9
Norite
Gabbro
Plagioclase 7.3
Pyroxene 9
Olivine 0.6
IImenite
Orange glass 0.6
Glass other 2.2
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1993, data from King).
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Other Studies

e Rancitelli et al. (1974) found high Co in the surface
=T s sample due to the recent solar flare.
el [ e PR
chondrite '?5051

Durrani and Hwang (1975) produced “glow curves”
for samples from different depths in this trench (figure
7).

10

Goswami and Lal (1974) studied the nuclear tracks
Sl caused by solar-cosmic rays (figure 8).

laCe PrNd Sm Eu Gd Tb Dy Ho & Tm Yb Lu Note that the number density at the bottom of the trench
is only slightly less than at the surface.

Figure 5: Normalized rare-earth-element diagram
for 78421, compared with mare and highland soils.

Cosmogenic isotopes and exposure ages

Rancitelli et al. (1974) determined the cosmic-ray-
induced activity of "Be = 370 dpm/kg, **Na = 244
dpm/kg, Al = 257 dpm/kg, “Sc = 59 dpm/kg, ¥V =
34 dpm/kg, *Mn = 264 dpm/kg and *Co = 606 dpm/
kg for 78481 - and for 78421 the activity of *Na =39
dpm/kg, Al = 55 dpm/kg, *Sc =9.3 dpm/kg.
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Figure 7: Glow curve for Apollo 17 samples (Duranni and Huang 1974).
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tracks in mineral grains (Goswami and Lal 1974).
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Table 1. Chemical composition of 78421.

reference Korotev92 Philpotts74  Rancitelli74  Baedecker74 Miller74
weight

SiO2 % 44.7 (a)
TiO2 3.8 (a)
Al203 17.4 (a)
FeO 12.4 12.6 (a) 12.6 (a) 12.2 (a)
MnO 0.18 (a) 0.164 (a)
MgO 12.4 (a)
CaO 11.8 (a)
Na20 0.376 0.392 (a) 0.43 (a) 0.43 (a)
K20 0.093 (b) 0.1 (c)

P205

S %

sum

Sc ppm  36.7 374 (a) 37 (a)
\Y

Cr 2270 2390 (a) 2100 (a)
Co 51.4 36.9 (a) 36 (a)
Ni 240 240 (a) 254 (d)
Cu

Zn 29.2 (d)
Ga 4.95 (d)
Ge ppb 442 (d)
As

Se

Rb 2.04 (b)

Sr 170 180 (a) 152 (b)

Y

Zr 170 200 (a) 171 (b) 152 (a)
Nb

Mo

Ru

Rh

Pd ppb

Ag ppb

Cd ppb 46 (d)
In ppb 2.8 (d)
Sn ppb

Sb ppb

Te ppb

Cs ppm

Ba 104 97 (a) 112 (b)

La 7.92 8.43 (a)

Ce 21.9 241 (a) 244 (b) 25 (a)
Pr

Nd 16 21 (a) 18.5 (b)
Sm 5.69 5.93 (a) 5.96 (b)
Eu 1.31 1.36 (a) 1.35 (b)
Gd 8.04 (b)
Tb 1.43 1.36 (a) 1.6 (a)
Dy 9.14 (b)

Ho

Er 5.32 (b)

Tm

Yb 4.94 5.2 (a) 5.01 (b) 5.4 (a)
Lu 0.699 0.714 (a) 0.758 (b)

Hf 5.13 5.45 (a) 5.1 (a)
Ta 0.8 0.8 (a) 0.79 (a)
W ppb

Re ppb

Os ppb

Ir ppb 9.5 10.3 (a) 9.7 (d)
Pt ppb

Au ppb 3 5.4 (a) 3.4 (d)
Thppm 1.25 1.2 (a) 1.58 (c) 1.3 (a)
U ppm 0.35 0.34 (a) 0.41 (c)

technique: (a) INAA, (b) IDMS, (c ) radiation cout., (d) RNAA

1.4 (@)
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Table 2. Chemical composition of 78441. Table 3. Chemical composition of 78461

reference Korotev92 Philpotts74 Baedecker74 Miller74 reference Korotev92 Philpotts74 Baedecker74 Miller74
weight weight

Si02 % 44 (a) Si02 % 42.6 (a)
TiO2 3.2 (a) TiO2 3.5 (a)
AI203 17.2 (a) Al203 16 (a)
FeO 121 (a) 12.3 (a) 123 (a) FeO 11.9 (a) 12.6 (a) 12.9 (a)
MnO 0.19 (a) 0.17 (a) MnO 0.18 (a) 0.16 (a)
MgO 10.9 (a) MgO 11.1 (a)
Ca0 11 (a) CaO 11 (a)
Na20 0.386 (a) 0.43 (a) 0.5 (a) Na20 0.381 (a) 0.42 (a) 0.41 (a)
K20 0.097 (b) K20 0.093 (b)

P205 P205

S % S %

sum sum

Scppm  35.1 (a) 35 (a) Sc ppm 34.8 (a) 36 (a)

\ \

Cr 2210 (a) 2100 (a) Cr 2230 (a) 2100 (a)

Co 34.6 (a) 35 (a) Co 31.7 (a) 37 (a)

Ni 230 (a) 290 (c) Ni 230 (a) 256 (c)

Cu Cu

Zn 28.8 (c) Zn 28 (c)

Ga 51 (c) Ga 4.96 (c)

Ge ppb 467 (c) Ge ppb 446 (c)

As As

Se Se

Rb 2.15 (b) Rb 2.01 (b)

Sr 180 (a) 149 (b) Sr 220 (a) 149 (b)

Y Y

Zr 210 (a) 196 (b) Zr 190 (a) 166 (b) 165 (a)

Nb Nb

Mo Mo

Ru Ru

Rh Rh

Pd ppb Pd ppb

Ag ppb Ag ppb

Cd ppb 38 (c) Cd ppb 40 (c)

In ppb 25 (c) In ppb 2.8 (c)

Sn ppb Sn ppb

Sb ppb Sb ppb

Te ppb Te ppb

Cs ppm Cs ppm

Ba 107 (a) 113 (b) Ba 132 (a) 109 (b)

La 9.09 (a) La 8.93 (a)

Ce 24.9 (a) 24.2 (b) 22 (a) Ce 25.9 (a) 23.2 (b) 29 (a)

Pr Pr

Nd 18 (a) 18.6 (b) Nd 18 (a) 17.6 (b)

Sm 6.29 (a) 6.08 (b) Sm 6.24 (a) 5.88 (b)

Eu 1.36 (a) 1.35 (b) 1.4 (a) Eu 1.33 (a) 1.31 (b) 1.3 (a)

Gd 8.04 (b) Gd 7.79 (b)

Tb 1.38 (a) 1.5 (a) Tb 1.41 (a) 1.6 (a)

Dy 9.18 (b) Dy 8.88 (b)

Ho Ho

Er 5.43 (b) Er 5.19 (b)

Tm Tm

Yb 5.14 (a) 5.17 (b) 4 (a) Yb 5.15 (a) 4.88 (b) 5 (a)

Lu 0.737 (a) 0.806 (b) Lu 0.734 (a) 0.78 (b)

Hf 5.07 (a) 5.1 (a) Hf 4.78 (a) 5 (a)

Ta 0.72 (a) 0.57 (a) Ta 0.8 (a) 0.74 (a)

W ppb W ppb

Re ppb Re ppb

Os ppb Os ppb

Ir ppb 9 (a) 9.9 (c) Ir ppb 9.5 (a) 9 (c)

Pt ppb Pt ppb

Au ppb 3.5 (a) 3.5 (c) Au ppb 4.4 (a) 3.3 (c)

Th ppm 1.4 (a) 21 (a) Thppm 1.34 (a) 1.3 (a)

U ppm 0.35 (a) U ppm 0.45 (a)

technique: (a) INAA, (b) IDMS, (c ) RNAA technique: (a) INAA, (b) IDMS, (c ) RNAA
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Table 4. Chemical composition of 78481

reference Korotev92 Philpotts74 Rancitelli74 Baedecker74 Miller74
weight

Sio2 % 43.2 (a)
TiO2 3 (a)
Al203 17 (a)
FeO 122 (a) 12.6 (a) 12 (a)
MnO 0.18 (a) 0.16 (a)
MgO 11.3 (a)
CaO 10.6 (a)
Na20 0.376 (a) 0.43 (a) 0.39 (a)
K20 0.095 (b) 0.114 (c)

P205

S %

sum

Scppm 358 (a) 36 (a)
\Y

Cr 2310 (a) 2100 (a)
Co 36.9 (a) 38 (a)
Ni 340 (a) 262 (d)
Cu

Zn 28.8 (d)
Ga 5.19 (d)
Ge ppb 509 (d)
As

Se

Rb 1.94 (b)

Sr 140 (a) 150 (b)

Y

Zr 150 (a) 202 (b)

Nb

Mo

Ru

Rh

Pd ppb

Ag ppb

Cd ppb 39 (d)
In ppb 4.5 (d)
Sn ppb

Sb ppb

Te ppb

Cs ppm

Ba 109 (a) 1M (b)

La 9.03 (a)

Ce 248 (a) 234 (b) 24 (a)
Pr

Nd 23 (a) 17.8 (
Sm 6.2 (a) 5.91 (
Eu 1.37 (a) 1.35 (
Gd 8.58 (
Tb 1.44 (a) 1.7 (a)
Dy 9.01 (b)

Ho

Er 53 (b)

Tm

Yb 524 (a) 499 (b) 5.3 (a)
Lu 0.715 (a) 0.762 (b)

Hf 5.07 (a) 5.6 (a)
Ta 0.82 (a) 0.68 (a)
W ppb

Re ppb

Os ppb

Ir ppb 13 (a) 10.4 (d)
Pt ppb

Au ppb 3.5 (a) 3.6 (d)
Th ppm 146 (a) 1.49 (c) 1.6 (a)
U ppm 0.29 (a) 0.39 (c)

technique: (a) INAA, (b) IDMS, (c ) radiation count., (d) RNAA

)
)
) 1.4 (a)
)
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