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15010 - 15011
Double Drive Tube

Station 9A

Figure 2:  Maturity index along 15011/15010 double
drive tube (Bogard et al 1981).

Mineralogical Mode for 15010
From McKay et al. 1980

depth 28 cm 34cm 40.5cm 46 cm 48 cm 54.5cm
Agglutinate 32.1% 26.7 29.2 26.2 21.9 20.6
Mare Basalt 12.5 13.3 12.1 15.5 12 11.4
KREEP Basalt 0.4 0.9 0.3 0.5 1.7 1.8
Breccia 7.5 7.8 8.3 8.9 7.8 11.3
Plagioclase 8.5 7.7 7.2 7.9 7.2 8.8
Pyroxene 22.5 29.9 26.8 27.3 30.8 27.1
Olivine 1.8 1.7 2.6 2.3 2.6 2.3
Ilmenite
Glass other 9.8 9.5 9.8 8.9 8.4 10.4

Figure 1:  Location of 15011/10, with Hadley Rille
in background (~ 1 km away!).  Perfect weather.
AS15-82-11159

Hadley Rille

15011/10

Introduction
Lunar core 15011/10 was collected near the edge of
the Hadley Rille (figure 1).  Surface soil samples 15531
and rake sample 15600 should be compared with the
top of 15011.  No chemistry is available.

The original observations obtained during dissection
are recorded in Newsletters #18 and 24

Petrography
Papike et al. (1982) gives an indepth summary of the
results obtained by the study of 15011/10, comparing
it with the deep drill core collected some distance away.
The maturity (Is/FeO) decreases with depth (figure 2).
McKay et al. (1980) gives the mode and average grain
size analysis which increases with depth (figure 3).
Walker and Papike (1981) and Griffiths et al. (1981)
carefully determined the modal mineralogy.
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Figure 4:  Normalized rare-earth-element diagram
for yellow glass found in 15010 (Delano et al.
1982).

Figure 5:  Photo of 15010,3189 before analysis.
S79-32007.

Figure 3:  Agglutinate content, mineral fragments
and average grain size as function of depth in
15011/10 double drive tube (Griffiths et al. 1981).

Two notable features of core 15011/10 are: 1) at a depth
of 41 cm there was an 8 mm diameter clod of yellow
glass (figures 5 and 6) and 2) at about the 50 cm level,
there was a 44 gram chunk of mare basalt (15010,3115)!

Chemistry
Blanchard received samples along the core, but no data
was published.  Presumably the top portion of the core
would be the same as surface soils 15531 or 15601.

The composition of the yellow glass clod found near
the bottom of the core has been determined by Delano
et al. (1982) and by Ebihara et al. (1992) (table 1).  It
is KREEP (figure 4).

Cosmogenic isotopes and exposure ages
Fruchter et al. (1981) determined the depth dependence
of 26Al (figure 9) and Nishiizumi et al. (1983)
determined  53Mn (figure  10).  Below about 10 cm the
26Al and 53Mn data agree with the Reedy-Arnold model
for cosmic-ray activation of an in-place core.  However
the excess activity in the top 10 cm means that
previously irradiated material has been added in the
past 10 m.y.

Other Studies
Bogard et al. (1980) determined the rare gas content
of sample along the whole core (figure 8).

Blandford et al. (1980) and Crozaz (1980) determined
the density of solar flare tracks (figure 11).

Processing
Double drive tube 15011/10 was driven all the way in
(figure 14).  Some material found on top of the core
“keeper” was found to have high 53Mn (see Nishiizumi
et al. 1983).

Allton (1979) performed the dissection of the core;
reported in Newsletters #18 and 24 (figures 12 and 13).
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Figure 6:  Photomicrograph of thin section of
15010,3189 (S79-33396 an 33401).  Scale about 2
mm.

Table 1.  Composition of 15010 yellow glass.

reference Delano82 Ebihara92
weight
SiO2 %
TiO2 4.2 (a)
Al2O3 9.5 (a)
FeO 18.9 (a)
MnO 0.24 (b)
MgO 9.3 (a)
CaO 9.5 (a)
Na2O 0.32 (a)
K2O 0.22 (a)
P2O5 0.22 (a)
S %
sum

Sc ppm 39 (b)
V 99 (b)
Cr 2121 (a)
Co 41 (b)
Ni 110 91.9 (c )
Cu
Zn 0.12 0.12 (c )
Ga
Ge ppb
As
Se 17 24 (c )
Rb 6.08 4.81 (c )
Sr
Y
Zr 460 (b)
Nb
Mo
Ru
Rh
Pd ppb 21 1.9 (c )
Ag ppb 0.8 0.16 (c )
Cd ppb 45 4.9 (c )
In ppb 1.7 0.73 (c )
Sn ppb
Sb ppb 2.5 1.3 (c )
Te ppb 39 2 (c )
Cs ppm 0.151 1.66 (c )
Ba 410 (b)
La 48.3 (b)
Ce 106 (b)
Pr
Nd 74 (b)
Sm 20.3 (b)
Eu 1.61 (b)
Gd
Tb 4.06 (b)
Dy 27.6 (b)
Ho
Er
Tm
Yb 15.6 (b)
Lu 2.35 (b)
Hf 12.6 (b)
Ta 2.3 (b)
W ppb
Re ppb 0.104 0.052 (c )
Os ppb 1.45 1.81 (c )
Ir ppb 4 (b) 1.48 1.21 (c )
Pt ppb
Au ppb 26 (b) 0.27 0.035 (c )
Th ppm 8.3 (b)
U ppm 3 (b) 2.48 2.13 (c )
technique:  (a) elec. Probe, (b) INAA, (c ) RNAA
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Figure 7:
Grain size
distribution (Graf
1993).
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Figure 8:  Rare gas content in 15011/10 (Bogard et
al. 1980).

Figure 11:  Tracks in 15010 (Crozaz 1980).

Figure 9:  26Al as function of depth in double
drive tube 15011/15010 taken near Hadley Rill
(Fruchter et al. 1981).

Figure 10:  54Mn as function of depth in 15011
(Nishiizumi et al. 1982).
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Figure 12:  Dissection of top portion of
15011/15010 douber drive tube (Nagle
1979).
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Figure 13:  Dissection of bottom portion of
15011/15010 double drive tube (Nagle 1979).
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Figure 14:  Double drive tube 15011/15010 was hammered in all the way !  AS15-82-11162.

Transcript 15010
CDR But you know, I don’t know, a double core – we may find
ourselves driving into bedrock if we’re not careful.
LMP  Yes, I’m afraid of that.
CDR  I bet I can do a good one right there.  And, I see some
white-colored albedo near the - -

- - -
LMP Pushing.  I’ll push a little more.
CDR Yes, Got a half a tube – oooh.  Good, nice.  You got
three-quarters?
LMP Yes.  It feels like it’s – hung up on a rock.
CDR Okay.  I got the picture.  Go ahead and hammer.  Rock
huh? No, it’s going in. You’re getting it.  There’s a full one.  Have
at it.  You are getting a couple inches a stroke.  Very nice. Ok.
There’s one and a half. Good. Doing good.  Notice when you’re
hitting it the whole ground around it raises up – for about an inch
anyway from the core.  You’ve got about three more smacks, and
you ought to have it all the way in.  Hey, good.  I’ll give you a
double core on that.  Good show.  Ok, I got the picture.  Ok. I got
the cap. Go ahead and pull back.
LMP  Yes. Yes, we went right through a rock.  No wonder it
was hard pounding.  Got the rock right in the bottom of the -.  I’m
not going to get too good a seal because – a portion of the rock –
you know.
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