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I

5. ANALYSES OF REFERENCE MATERIALS

The usefulness of the SEM images and EDS spectra provided for particles
in this catalog is enhanced by comparison with similar data products obtained
for comparably sized particles of known composition. Accordingly, the next
several pages summarize data acquired by SEM examination of reference par-
ticles under the same conditions used in the preliminary examination of par-
ticles from the stratospheric dust collections. Each reference particle
represents material which has proven useful as a reference (which may be
distinct from an analytical standard) in SEM and/or electron microprobe work
at JSC or elsewhere. Included in this group are several members of the
excellent series of microprobe standards prepared by Eugene Jarosewich
(Smithsonian Institution) and identified by their USNM numbers. Other
materials will be added to our reference suite in future catalogs. However,
those included here provide a sampling of minerals common in meteorites
(olivine, pyroxene, ilmenite) or their ablation products (magnetite). In
addition, resonable analogs of stratospheric volcanic ash (rhyolite glass,
sodic plagioclase) are included.

For completeness, the currently accepted bulk composition (expressed
as oxide weight percent) of each reference particle is also provided. The
EDS spectra included in this catalog are of quality equal to that which is
routinely obtained in other state-of-the-art SEM laboratories. However,
well-known geometrical and differential matrix effects prevent these raw
spectra from being interpreted as quantitative analyses. Hence, we have
avoided the use of peak-height ratios as diagnostic compositional indicators.
Further work on comparison of reference particle spectra with sample particle
spectra may later permit semi-quantitative compositional information to be

inferred for the sample particles. (The Cu artifact peaks noted in the
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"CATALOG FORMAT" section above also appear in some of the reference particle
spectra.)

In addition to the EDS spectra of whole reference particles, a typical
EDS spectrum is presented for each of three standard minerals prepared as
polished grain mounts (San Carlos olivine, USNM 111312/444; diopside
JLC-99-63; Kakanui hornblende, USNM 143965). Analyses of these optically
flat surfaces eliminate inter-sample geometrical variations so that effects
of detection Timits and compositional variations, in general, on relative
peak heights in the raw spectra can be more readily assessed. Even so,
the polished-grain spectra should not be over-interpreted because no cor-
rections have been attempted for atomic number, absorption, or fluorescence
effects. The spectra are presented simply as additional aids to the mean-
ingful use of the sample particle EDS spectra. Investigators who might
wish to compare performance characteristics of their EDS analytical systems
with those of the system used by CDPET in preparing these catalog data
should contact Curator/Cosmic Dust at the address given in section 6. A

short-term loan of a polished-grain mineral standard can then be arranged.
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1258 - Note: Pages xv-
SAN CARLOS xxii missing from
OLIVINE original.
(USNM 111312/444)
COUNTS | ISt
MG i
. FE
/J J J J
.8 ENERGY (KEV) 18,0
. . WEIGHT %
5102 T'IOZ A]203 CY’203 F9203 FeO Ni0 MnO MgO Ca0 Nazo K20 H20 TOTAL
40.81 - - = - 9.55 0.37 0.14 49.42 <0.05 - - - 100.29
2608
DIOPSIDE
JLC
ﬂ 99-63
e
COUNTS S ’
cA
NG,
AL
\ CR FE
7 T J
B¢ ENERGY (KEV) 18,
WEIGHT %
$i0, Ti0, Al,03 Cr,03 Fe,03 Fed Ni0 MnO M0  Ca0 Nay0 “K,0 H,0  TOTAL
51.93 0.46 6.31 0.96 1.80 2.34 0.04 0.07 16.05 18.64 1.39 - - 99.99
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1858 -

KAKANUI
HORNBLENDE
(USNM 143965)
“ A
CAUNTS S r
cA
FE
= HL
K 1]
MC v
T J
8,8 ENERCY (KEV) 18,8
WEIGHT %
Si0, Ti0, Al1,03 Crp0; Fe,03 Fe0 Ni0 MnO  Mg0  Ca0 Na,0 K,0 TOTAL
40.37 4.72 14.90 - 3.30 7.95 - 0.09 12.80 10.30 2.60 2.05 0.94 100.02
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6. SAMPLE REQUESTS
Scientists desiring to perform detailed research on particles described

in this catalog should apply in writing to:

Curator/Cosmic Dust Telephone: (713) 483-3274

Code SN2

NASA/Johnson Space Center

Houston, Texas 77058

U.S.A.
Sample requests should refer to specific particle identification numbers and
should describe the research being proposed as well as the qualifications and
facilities of the investigator making the request. Additionally, requests
for particles not yet passed through preliminary examination will be consid-
ered if the requester can demonstrate a strong need for them. NASA will
arrange for a review of the scientific merits of each request and will inform
the requester of the results. Approval of a sample request does not imply

or include funding for the proposed research. Questions about NASA funding

should be directed to:

Discipline Scientist, Planetary Materials

Code EL-4

NASA Headquarters

Washington, D.C. 20546
Although foreign scientists are welcome to request samples, NASA cannot
provide funds to be spent outside the U.S.A. by citizens of other countries.

It should be noted that particles Tabelled W7029C have already been

allocated for research and, thus, are not available from the inventory

summarized in this catalog. Again, preliminary examination data for this

allocated mount are included for completeness.

XXV
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i
SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
8x9 I TL Gray to Black D/SV Cc?
ROGR1
888

NASA JSC

5] COSHMIC DUST PROGRAM

V78231

COUNTS
NG
AL
S CA cu
) cR 1y f\Fe
B8 ENERCY (KEV) ’ 18,8

139



W7029l17

(o]
0 0)]
wn
(@]
(qV]
Q
©
w
SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
8 S 0 Gray to Black M TCA?
R8?781
SBpa
NASA JSC
COSMIC DUST PROGRAM
V7823]
AL
COUNTS
J cu
8,8 ENERCY (KEV) 18,8

140



W702918

S-82-29585

SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
8 E/S TL CL/Yellow-Gray
RO8B1
888 1
NASA JSC
COSHIC DUST PROGRAN
v7829]
COUNTS S|
NG
AL
/[) U‘\, S CA cU
8,8 ’

ENERGY (KEV)

18,9
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SIZE SHAPE

TRANS.

6 S

258

COUNTS

T

RO9B1

W702919

COLOR

CL/Pale Yellow

S-82-29584

LUSTER  TYPE COMMENTS

v ? A0S with Mg, Si?

AL

MG | S

NASA JSC
COSHIC DUST PROGRAM
V78231

cu

8,8

ENERCY

(KEV) 18,8

142



W7029I110

S-82-29583

SIZE SHAPE TRANS. ‘ COLOR LUSTER TYPE COMMENTS
5 S T CL/Pale Yellow V A0S
R1881
2588 T
NASA JSC
AL COSHIC DUST PROGRAN
¥7829]
COUNTS
cu
8.8 ENERCY (KEV) (8,8

143



[q\]
(o]
wn
(o]
(qV]
&
(e0)
%)
SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
6 S TL Dk. Red-Brown V TCA?
R1181
68 7

NASA JSC

COSMIC DUST PROGRAN

V78231

4
UNTS
COUNT o
!
ﬁ i
| I
; 3
8.8 ENERGY (KEV) 8.8

W7029I111

144



W7029l112

@
w0
(0]
(V]
Q
[o0]
%)
SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
9 S TL CL/Pale Yellow-Gray A0S
R1281
4800
NASA JSC
COSHMIC DUST PROGRAN
W78231
-1
COUNTS
QUN oL
Y
,—»J \"'\' " 5 ¥ —" N ~
8.8 ENERGY (KEY) 18,8

145



W7029114

&
[o0]
w
»
(qV]
Q
P
w
SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
6 S 0 Black M Cc?
R1401
Spgp

NASA JSC

COSHIC DUST PROGRAM

v7829]

COUNTS FE
J MI

] e B e e
8.8 ENERCY (KEV) 18,9

146



W7029115

S-82-29579

SIZE SHAPE  TRANS. COLOR LUSTER  TYPE COMMENTS
7x10 I 0 Dk. Gray to Black D/SV ?
R1581
2589 a
NASA JSC
COSMIC DUST PROGRAM
V7829]
COUNTS AL
W
8,0 ENERCY (KEY) te.8

147



W7029116

(00}
N~
(p]
(@]
(QV]
Q
(00]
%)
SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
10 E/T 0/TL? Smoky Gray D/SV ?
R1681
860 T

NASA JSC

COSMIC DUST PROGRAM

| V78231

COUNTS SJ
. FE
S
w NI [ CU
7 9/ T :J

8.8 ENERGY (KEV) 8.8

148



W7029I117

N~
N~
w
(o]
Al
&
[e0)
o
SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
7 S 0/TL? Dk. Brown ) C?
R1781
1800
NASA JSC
COSHIC DUST PROGRAM
w7823]
~ SJ
COUNTS
FE
1 MG
} AL
/
/
CA
cu
8.6 ENERGY (KEV) 8.8

149



W7029118

COMMENTS

w
N~
w
»
(qV]
&
(00]
s
SIZE SHAPE TRANS. COLOR LUSTER TYPE
17 S i CL/Pale Yellow V c?
R1881
1258 1
NASA JSC
COSHIC DUST PROGRAM
V70231
COUNTS
OUN ‘.
ME
"
CA
FE
cu
8.8 ENERCY (KEV) 18.8

150



SIZE SHAPE

8 S

2568

COUNTS

W7029119

-

©
N~
w0
(o]
(q\V]
a
0
w
COLOR LUSTER TYPE COMMENTS
Gray to Black D/SM ?
R1981
(
NASA JSC
COSHIC DUST PROGRAN
V78231
AL
MM
8.8 ENERGY (KEV) 10.9

151



W7029120

<

[

(]

(@]

(QV]

Q

o

w
SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
8x9 I 0 Dk. Brown to Black M ? Rich in Tow-atomic

number elements?

Res81
125
NASA JSC
COSHIC DUST PROGRAN
V78231
COUNTS FE
3
. S
Cu
.{
8.8 ENERY (KEV) 8.2

152



MOUNT W7029J
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W7029J2

<
(V]
(QV]
(@]
(qV]
Q
o
w
SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
13 S T Amber Vv ? Rich in Tow-atomic
number elements?
58281
EBB{
NASA JSC
COSMIC DUST PROGRAN
J7823J
COUNTS Sl
cu
|
1
- > <4
8.8 ENERGY (KEV) 8.8

154



W7029J3

v
QY]
A
o
AN
o
°
%)
SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
20x21 E/I 0/TL Dk. Red-Brown to Black D/V TCA?
Sp381
3008

NASA JSC
COSHIC QJUST PROGRAM
w7823J

COUNTS Cu

8.0 ENERGY (KEV) 10,8
155



W7029J4

S-82-29226

.
SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
3 S TL/T CL/Pale Gray Vv % Associated with
W7029J5.
58481
868 —
NASA JSC
COSMIC DUST PROGRAM
V7829
COUNTS AL CA
. S
4 cu
H K%kawdeJ
8.8 ENERGY (KEV) 16.8

156



W7029J5

$-82-29227

SIZE SHAPE TRANS. COLOR LUSTER  TYPE COMMENTS
5 S TL/T CL/Pale Yellow-Gray Vv A0S Associated with
W7029J4.
58581
6600

NASA JSC

COSHIC DUST PROGRAM

W7823J

COUNTS AL

N A

T

8.8 ENERGY (KEV) 8.8

157



W7029J8

e0]
Al
A
»
A
&
®
w
SIZE SHAPE TRANS. COLOR LUSTER  TYPE COMMENTS
5 S 0 Black M C?
58881

NASA JSC

COSHIC DUST PROGRAH

¥7823J

NTS
COUNT FE
S
,/*"'J .

8.8 ENERGY (KEV) 6.8

158



W7029J10

S-82-29229

SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
12x17 I TL Pale Yellow-Gray SV C?
51881
1258
NASA JSC
COSMIC DUST PROGRAA
W78239J
- SI
COUNTS
. ME
LJ CA FE cu
8.8 ENERGY (KEV) 8.8

159



W7029J11

()
(69
(QV]
(0]
(qV]
N
o
1%
SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
8 S T/TL CL/Pale Yellow V AOS Associated with
W7029J12.

S11et
18888 -

NASA JSC
COSHIC DUST PROGRAM
V7823J

COUNTS aL

8.8 ENERCY (KEV) 18.8
160



W7029J12

COLOR LUSTER  TYPE

Amber v ?

S-82-29231

COMMENTS

Associated with

W7029J11; Similar

to W7029J2.

SIZE SHAPE  TRANS
4 S T
51261
508
COUNTS

|

NASA JSC
COSHIC JUST PROGRAM

cu

v7823J

8.8

ENERCY (KEV)

(8.8

161



W7029J13

S-82-29232

SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
8 S T/TL CL/Pale Yellow v AQS
51381
166888 —

NASA JSC

COSHIC DUST PROGRAM

W7823J

COUNTS
AL

- . N
8.8 ENERGY (KEV) 188 162



W7029J14

SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
8 E/S T/TL CL/Pale Yellow V A0S? Broken AQS?
S1481
5880
NASA JSC
COSMIC DUST PROGRAN
v7823J
| AL
COUNTS

/)Jt» _ A

7

8.g ENERCY (KEV) 18.8

163



W7029J15

<
™
(QV]
(0]
(qV]
&
e
wn
SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
10 S T/ATL CL/Pale Yellow v A0S
51581
18808
NASA JSET
COSHIC DUST PROGRAM
V76234
COUNTS AL
/—J L’\'M‘ T T e J
8.8 ENERCY (KEV) 18.8

164



W7029J16

S-82-29235

SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
5x9 I 0 Black D/SM C?
51681
8668

NASA JSC

COSHIC DUST PROGRAM

¥7823J

UNTS
COUNT FE

I

8.8

ENEREY (KEV) 8.8

165



SIZE SHAPE

TRANS.

4x7 I

0

51881

W7029J18

S-82-29238

W7029J19.

888

COUNTS

sl

NASA JSC
COSHIC DUST PROEGRAM
v7823J

FE

COLOR LUSTER TYPE COMMENTS

LA Aen

8.0

F 3 — |

ENERGY (KEV) 18.4

Brown to Black D/SV & Fragment related to

166



W7029J19

5-82-29237

SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS

4x4 I 0 Brown to Black D/SV C Fragment related to
W7029J18.

51961

869

NASA JSC
COSHIC DUST PROGRAM
v7823J

COUNTS

SI

HE

FE
cu

8.8 ENERGY (KEV) 18.8
167



W7029J20

©
(a2
Al
(@]
A
Q
(e0)
%)
SIZE SHAPE TRANS. COLOR LUSTER TYPE COMMENTS
4x6 I 0 Gray to Black D C Fragment related to
W7029J918, 19.
S2pat
808 1

NASA JSC

COSMIC DUST PROGRAM

V7823J

i SI
COUNTS
FE
it
S
L« CA
NI J\ CU
, —
8.8 ENERGY (KEV) 8.8
NASA-JSC

168
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