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PETROLOGY OF CLASTS IN BRECCIA 67915, Edwin Roedder, U.S. Geol.
Survey, Washington, D.C. 20244, and P.W. Weiblen, Dept. Geocl. & Geophys., Univ
Minn., Minneapolos, Minn. 55455

Rock 67915 is a 2.6-kg feldspathic polymict B4 breccia (dark matrix,
light clasts (1)) from Outhouse Rock at Sta. 11. It shows two large ill-de-
fined whiter areas in a darker gray matrix; on the sawn surface the color con-
trast is greatly enhanced, but both these parts are themselves made of small-
er clasts. No individual crystals are recognizable to the eye.

Forty-two probe mounts were made from various clasts in this complex
polymict breccia. Although these clasts are quite variable in appearance,
they are surprisingly similar in composition (2). The complex nature of the
rock makes quantitative estimation of clast peopulation hazardous at best, but
~95% of the rock consists of clasts ranging in composition from gabbroic to
troctolitic anorthosite, set in a matrix of similar composition. Most clasts
consist of crystal fragments of plagioclase and less abundant pyroxene and/
or olivine embedded in a matrix of finer fragments of these same three miner-
als. Individual homogeneous clasts are generally only a millimeter or less
in size. With a few exceptions, both opaque minerals and K-rich areas are
either very scarce or completely absent in both clasts and matrix. One gen-
eralization is that the clasts made of fine crystal fragments tend to be
either quartz- or olivine-normative gabbroic anorthosite, whereas those with
coarser crystals are more commonly troctolitic anorthosite. Although the
compositional range for the bulk of the clasts is rather small, the range of
textural states is large, as is the range of shock metamorphic effects.

These features will be described in greater detail in a later paper by anoth-
er consortium member (B.N. Powell).

The gabbroic anorthosite clasts have been described previously (2). Most
of the troctolitic anorthosite exists in three textural categories. The most
common, presumably metamorphic in origin, consists of plagioclase and less
abundant olivine fragments, > 100 um, set in a granoblastic matrix of finer
grained plagioclase (Ang3; anal. 1; Fig. 1). About 10% of the matrix con-
sists of olivine (Foyg-ggs anal. 2) in 10-um grains, mainly along plagioclase
grain boundaries. A second type, much less common, consists of lathlike de-
cussate plagioclase (~Ang4) and interstitial olivine (~Fo72); it resembles
the basalts in texture (Fig. 2), and may have formed from rapid quenching of
impact-generated troctolitic liquids. A third type occurs as a relatively
large clast in 67915, 12, and consists of large, equant subhedral plagioclase
crystals (Angs) set in a matrix of surprisingly iron-rich interstitial oli-
vine (Fogg)-. Although both minerals are badly fractured (Fig. 5) and in part
sheared by impact shock, the original texture appears to be of cumulus origin.

The remaining 5% of the clasts in 67915 include a wide variety of rock
types; several unique clasts may be of meteoritic origin (2). In addition to
these individual, unique clasts, there are clasts of sodic ferrogabbro, mare
basalt, and peridotite, judging from mineral analyses of the phases present.
No additional clasts of the distinctive sodic ferrogabbro described earlier
(2) have been found, but sheared concentrations of mineral fragments, (plagi-
oclase ~Ab34, ferropigeonite -~Fsgg, and cristobalite), presumably from this

rock type, are present in several samples of the breccia. The total guantity
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of sodic ferrogabbro in 67915 cannot be large, however, as it is very high in
K70, and the whole rock is extremely low in K30 (3).

Basalt clasts are a relatively rare component. Although most apparent
basalt clasts prove to be troctolites with decussate textureat least one
small one is a normal mare basalt in texture and mineralogy, complete with
high-K plagioclase and late stage concentrations of K and Ba. If this is tru-
ly a fragment of mare basalt, it raises several problems, in particular as to
its age of formation.

Several clasts of peridotite composition have been found. One of these
(Fige.3 and 4) consists mainly of augitic pyroxene (EngsWo3sFspp; anal. 3)
with a minor amount of exsolution resolvable (wt. % CaO varies from 15.4 to
18.2), olivine (Foge-62), plagioclase (Angz-g7), and ilmenite (MgO-2.97 wt. %).
Although badly shocked and polygonized, an original igneous texture is appar-
ent. Another very unusual clast of peridotite consists mainly of orthopyrox-
ene (opx) crystals (Fig. 6) containing perhaps 5% of oriented lamellae of
clinopyroxene (cpx) as much as 10 pum thick (Fig. 7). The size and large dif-
ference in composition between the cpx lamellae (Engj s5Wogp,.3FsS1g.2; anal. 4)
and the opx host (Engg 2We3 . 9FSjyg_ g; anal. 5; Fig. 8) suggest a relatively low
equilibration temperature, perhaps 1000°C (4). Several coarse crystals of
twinned but compositionally similar c¢px occur in the same clast; these, how-
ever, are uniform, i.e., lack lamellae (Fig. 9, made at same scale factors as
Fig. 8). Olivine (Fogg: anal. 6) and plagioclase (Ang3; anal. 7), plus minor
amounts of ilmenite (Mg0-3.71%), chromite, troilite, and 2.30% nickel iron
make up the balance. Embedded in the opx crystals are clots of small crystals
of plagioclase (Angj3) and olivine (Foy3). Fine intergrowths (Fig. 10) of opx
(Engp) and troilite occur throughout the clast, mainly interstitial to or com-
pletely within olivine grains. One large, strongly curved olivine grain ap-
pears to have been partly replaced with this intergrowth. 2 possibly impor-—
tant feature of both peridotite clasts is the relatively high K50 in' the plag-
ioclase (0.10-0.21%), in contrast with the bulk of the plagioclase in 67915,
in which K50 is below the detection limit (<0.05).

The question arises whether all the recognized rock types except the pos-
sible mare basalt could have been derived from a common parent by crystal
fractionation, as has been suggested (5,6), or whether they belong to two mag-
ma series (see references in 7). This problem is treated in a companion paper
by Weiblen and Powell in this volume.

(1) Wilshire, H.G., Stuart-Alexander, D.E., and Jackson, E.D., 1972, Petrolo-
gy and classification of the Apollo 16 samples (abst.): Lunar Science IV, p.
784-786, Lunar Sci. Inst., Houston

(2) Weiblen, P.W. and Roedder, Edwin, 1973, Petrology of melt inclusions in
Apollo samples 15598 and 62295, and of clasts in 67915 and several lunar
soils: Proc. Fourth Lunar Sci. Conf., v. 1, p. 681-703

(3) Rancitelli, L.I., Perkins, R.W., Felix, W.D., and Wogman, N.A., 1972,Pri-
mordial radionuclides in soils and rocks from the Apollo 16 site (abst.): Lun-
ar Science IV, p. 615-617, Lunar Sci. Inst., Houston

(4) Ross, Malcomb, Huebner, J.5., and Dowty, Eric, 1973, Delineation of the

one atmosphere augite-pigeonite miscibility gap for pyroxenes from lunar

© Lunar and Planetary Institute * Provided by the NASA Astrophysics Data System

643




644

PETROLOGY OF CLASTS IN BRECCIA 67915

Roedder, E., & Weiblen, P.W.

basalt 12021: Amer. Mineral., v. 58, p. 619-635

(5) Prinz, M., Dowty, E., Keil, K. and Bunch, T.E., 1973, Mineralogy, petrol-
ogy, and chemistry of the lithic fragments from Luna 20 fines: origin of the
cumulate ANT suite and its relation to high alumina and mare basalts: Geochim.
Cosmochim. Acta, v. 37, p. 979-1006

(6) Walker, D., Longhi, J., Grove, T.L., Stolper, E., and Hays, J.F., 1973,
Experimental petrology and origin of rocks from the Deseartes highlands: Proc.
Fourth Lunar Sci. Conf., v. 1, p. 1013-1032

(7) Roedder, E. and Weiblen, P.W., 1973, Petrology of some lithic fragments
from Luna 20: Geochim. Cosmochim. Acta, v. 37, p. 1031-1052

g

Typical mineral analyses from clasts in 67915
g (see text for details)
Anal. ki = 3. 4. 5. 6. T

SiO2 44.5 9.9 49.4 52.6 51.7 36.3 44.7
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10 - Reflected plain light. Bars in photos are 100 um. See text for details
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