General Disclaimer

One or more of the Following Statements may affect this Document

e This document has been reproduced from the best copy furnished by the
organizational source. It is being released in the interest of making available as
much information as possible.

e This document may contain data, which exceeds the sheet parameters. It was
furnished in this condition by the organizational source and is the best copy
available.

e This document may contain tone-on-tone or color graphs, charts and/or pictures,
which have been reproduced in black and white.

e This document is paginated as submitted by the original source.

e Portions of this document are not fully legible due to the historical nature of some
of the material. However, it is the best reproduction available from the original
submission.

Produced by the NASA Center for Aerospace Information (CASI)



7.7-1062 18
GT\} -/5 Jf/g':{. /

“Made available under NASA sponsorsh
Six Month Progress Report s the interest of early and wide dis-
semination of Earth Resnurces Survey
NASA Grant NSG-9051 Program information and without liability
{07 any use made thereot,”

Title: Electron Microprobe Study of Lunar and Planetary Zoned
Plagioclase Feldspars

Submitted by: Dr. Robert K. Smith
Principal Investigator
University of Southern Colcrado
Pueblo, Colorado 81001

To: Dr. Gary Lofgren
NASA Technical Officer
Johnson Space Center
Houston, Texas 77058

Grant Period: February 1, 1977 -
July 1, 1977

Date: July 15, 1977

(E77-10218) FLECTRCN MICROPROBE STUDY OF N77-31572
LUNAE AND PLANETAEY ZCNED FLAGIOCLASE

FELDSPABRS Prcgress Report, 1 Feb. = Jul.

1977 (Sou*thern Coclcradc Univ., Pueblo.) Unclas

11 p HC 07 /MF AO1 CsCL 08G G3s43 00218



oo b

uss, Government

| RACARNR ANDRIA o NINCA
‘KI‘:-PL?-. o - 'u.\TF.- I N T T N T L.
7O SNE-77-M121 July 12, 1977 SN6:BSmith:es:7-12-77:3816 J

cc

To: SN6/Gary Lofgren

erom: SNG6/Bob Smith

SIGNATURE

Bob Smith

U276 Month Progress Report, NASA Grant NSG-9051

Electron Microprobe Study of Lunar and Planetary Zoned Plagioclase Feldspars Progress
Report

1. Research Personnel

During the first six months the principal investigater, Robert K. Smith, was engaged
in directing and implementing the overall project for 50% of his time during February-
May, 1977 and 100% of his time during June and July, 1977. During this time Michael R.
Florez and Gilbert K. Hernandez, both senior geology students, and Donald L. Whitley,

a junior geology student, served as research assistants. In addition, Don Whitley
accompanied Dr. Smith to the Johnson Space Center during July, 1977.

2. Equipment Acquired and Installed

The existing heitz Ortholux-Pol petrographic microscope was upgraded to the present
study by the addition of the following photographic accessories: aristophot stand with
dust cover, shutter with carrier, adapter ring, light collars (upper and lower),

" bellows carrier, mirror reflex housing, magnifier 6x, film holder (polaroid), filter
UG4, eyepiece 6.3x, vertical illuminator, objective 20x, and exposure meter.

3. Electron Microprobe Studies

While on a NASA-ASEE Summer Faculty Fellowship, during the summer of 197€, electron
microprobe data was collected on K, Ca, and Na from 15 zoned plagioclases in 12 thin
sections. Of these 12 thin sections, three were selected for analysis by a new
technique for collecting and presenting areal electron microprobe data at the Colorado
School of Mines. This new technique utilizes a computerized real-time data collection
system that gathers x-ray photon counts from the microprobe spectrometers as the
microprobe electron beam scans the specimen surface. After appropriate data processing
the computer draws elemental concentration contour maps from two dimensional data
matrices collected for each element. In most cases concentration contour maps were made
of Ca, Al, Fe, Si, and Na. Typical elemental concentration contour maps (Appendix) of
analyzed zoned plagioclase feldspars exhibit detailed information on: (1) irregular
crystal face growth rate patterns, (2) major and minor zone boundaries, (3) lateral
compositional variations within zones, (4) differential growth rates on various crystal
— faces, and {5) compositional variations along twin planes. Such maps will be utilized
in comparing compositional variations between optical methods and traverse line microprobe
data collected during the summer of 1976. In addition, all traverse line microprobe
data have been plotted to scale with the original photomicrographs (Appendix).
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4. Petrographic Studies

A1l 12 thin sections have been described petrographically and optical data on
individual zoned plagioclases begun (Appendix A).

5. Summary

The following table summarizes all completed work to date.



ﬁ ]
VE NE4 4
e e s Y A :
- e A 2 o o 4 § L / Y-2/-
i ¥ - | Z b L e fxop | 1 v |
o) U\{ oy wm A71 M
e . vie 1 2 .
- 4 . I ¥ =1~ - Ix T |
X L4 4 .h Y .HL-«\.V\ I [T L|xser| | orel ¢ | v H
Sl . % L0 L o
W (48 bpy L g N I S wivi ¢ (IR e et
e T 22 TS
Twiw R4 Ay xeotl i
ikt Y - NI L =Lxsez| | P | ) Sl S i 2
v i A L3 s & T Kegl ' ot IS O :
2 eu i tix] P-4l -
e £t D 2 el 1=L lrg | et | ) PO |1
B G Yo" v.ﬁh oty NILpY | 3Ma : ! Tl ;
N Q\Sﬁ.a SJM \\ bnw.uﬁ\ el I o
-.A\lJH. W T vr v?* v/ ?nm..ro‘.ﬁ
] I . B e TRELEL b e
s p 24 .\.‘ /L ¥ P ke * e XOh | W\r‘._w‘ — EF
L o 1914 I i<l [feaz| | e
e (w)? " o )¢/ AH2 14 .41
m..:..‘«..h\imu\fﬂ\ | BN R EAN Xt | e
e ¥ 2 . Ik SINL by ik [ oA V-big -1
Bl AP R G Y | aopy VL[S R TTRETE | Yo [T T
W\!rSsﬂv@E dw\\f—
o | @ |wez | £ v | &
et £ m-.\\ h
.xﬁ.d\ /* \Q b‘%\ m. Yoor | O Wz Z 9. N\
e e .:mw.l s il B 5 Bl
.N\\..\ \&.\ i | E Nig £09 -
— .4 £C Rkl IE M I H@Im |
J{ \v ..\5\\:\‘ W pamery T i
Nl POl i T EC Bt VIR Py vy S g o — aitel
5 Bt SNOILI3c g xs0z s $PLOHY o g EH,. o ¥
SiNIw. ) SAVLL Mnoino ) PIRLY L weva SCLCHY SALOM) Lusuww Ao |nivus wagM T4 rvny =t
49 | aa0ud w0 | ikery SYOMIMNL  svomain L LT | N I VITT I SRNINY
viWa a0l paviaONLAd | suaudp [13103v45y | OFEWIM  Gasinys fuonsiso o) 40 3] SO g ,
P Sy _— — - SR—— =N

el e s e ———



_ g A ; |
% ‘ | | 'g % P ;.;ﬁ ﬁ ﬁ ‘ [
o0 111
PP _ 2
D% ¢ x| 24|
V.&
2 @, Il i
T
s P ' =
Pl ..q..\.rs\ e ) O |y [ 14 o] 007 -1
e P HE - -1 w H —
sl il L | > o
LN -
Sevmy v | # e 2y
\.\ic\\‘.n;\.‘ n“‘ \..n.- 0 = N\ q Q wh ‘
e el e ll.l.ul.hl._
) yD . - o e In . i _
e o ¢ [ [ Ta EIAT oy |
.\.\. ecPE = Y I-1.
T 1o =1 v g
Nl EV\ - e , ey ﬁ - V.LW 2 ! h-d
Yo ¢y F i oy - il /
ss——— - S y W X0t A
e WP | | % e ] 4 ok f | 2 E4 I I FYERY
Vo 2 4< 0 A & bom ” o) i
s Y T S el
v.\ o p ey woor | 1 i i 2 o
e ol . i § H i il
s g n g kV‘ I..N.‘\_.‘w 4 .N._.mw X _ Y807 \ Rﬁ%\ _ «Q_\ * ~ QQ.\ :
. C Ay 27l = A\nw
/2 Lt i i
N 2 B i
Farew J 5 -i* e \ Yool ~ xnu\\ _ kﬁm.\ _ — .H.H—tl
Horner ( § ‘L D / ——
e A.NM TN ¢ : | Ixs%z ~ Gl | Yoy | | |'IL e 6z - 1/
/ UM F X 7 i
“2lA vy bop@ef g (KW ) |y, & (b v
..me».uw?[ﬂn .p.:ﬂuh..m: Fves ey S A ﬂéﬁ:t-ﬁ P22 L uapm Ivaamag e smer g 00 | SAMU  Kosewry i...m:
5 LV 2 ipipo ) ot .«.Now x:.mrﬂﬂ 0 sl soLoMd SoLopg [P0 £g M Pows N3y Vaow v
CoWh Moo ) @ Bt e AHO1T| SEOHIN | svoropy [POS1 a0 FEwZAMNL A T T A1yny 2. /5
viva 3e0Md Vooul3d |7 S Havip (r2153142Y | 035500INN| gac5 s (#0000 sosran, PH Doy go g
* - - L, St e ————— -~




It “'-"7—""“‘-""-"———"" ——

e )

Appendix

Photomicrograph, Petrographic Descrip
Line Data, and Ca Elemental Concentra

tion, Plotted Microprobe Traverse
tion Contour Map of M-600 Thin Section.
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