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Proceedings of the Fifty-eighth Annual Meeting of the Mineralogical Society of America
in Seattle, Washington

Lennv W. FrNcsn. SrcRrrnnv

The fifty-eighth annual meeting of the Society was
held on November 6-9, 1977, in Seattle, Washington.
There were five sessions in petrology, two in mineral-
ogy, and a symposium, "Spectroscopy of Rock-
Forming Minerals," arranged by Donald R. Peacor.
The sessions were integrated with those of the Geo-
logical Society of America and its other affiliated
societies.

The retiring president, F. Donald Bloss, addressed
the Society on November 8 on the subject, "The
Spindle Stage: A Turning Point for Optical Crystal-
lography."r The annual luncheon of the Society fol-
lowed the address of President Bloss. The Roebling
Medal was awarded to Professor Raimond Castaing,
who was introduced by Klaus Keil. The Mineral-
ogical Society of America Award was given to J. G.
Liou, who was introduced by W. Gary Ernst.

At the annual business meeting, reports were pre-
sented by the Secretary, the Treasurer, and the Edi-
tor. The results of the election and Council actions
were announced.

1977 Council Actions

The second meeting of the 1977 Council was held
on May 28, 1977, and the third meeting was held on
November 6, 1977 . The principal actions of the 1977
Council are as follows:

Awards

The Council voted to award the Roebling Medal
for 1978 to James B. Thompson, Jr. The Mineral-
ogical Society of America Award for 1978 will be
given to J. Stephen Huebner.

Nominations of Officers for 1979

The following slate of elective officers for 1979,
based on recommendations from the Nominating
Committee for Officers (Philip M. Orville, Chairman)
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was chosen by the Council and will appear on the
ballot in 1978:

President: David R. Wones, Virginia Polytech-
nic Institute and Staie University

Vice President: W. Gary Ernst, University of Califor-
nia at Los Angeles

Secretary: Not on the 1979 ballot
Treasurer: Malcolm Ross, U. S. Geological Sur-

vey
Councillors: (1979-1981) Two to be elected

Richard A. Yund, Brown University
Daniel F. Weill, University of Ore-
gon
H. Catherine Skinner, Yale Univer-
sity
George Fisher, Johns Hopkins Uni-
versity

Fellowship

The Council elected members to Fellowship, based
on the recommendations of the Nominating Com-
mittee for Fellows (Howard Day, Chairman). The
new fellows are:

Robert Berner
Philippa Black
Tomas Feininger
Lawrence Grossman
John Grover
H. G. Huckenholz
Claude Levv

J. G. Liou
Robert McCallister
Henry Meyer
Friedrich Seifert
Ronald Sorem
Kenneth Towe
Richard Yund

Journal of Petrology Honorary Board of Editors

James B. Thompson, Jr., was appointed by MSA
to this board for a term beginning in 1978. David R.
Wones has been appointed to a term to begin in 1979.

Publications

Paul Ribbe has been appointed to a new position
as Managing Editor of the Short Course notes for a
term of three years. Council also authorized the dedi-
cation of a regular issue of The American Mineral-
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Necrology

Members that have
listed below:

Alfred W. Allen
Ian Campbell
Karl F. Chudoba
Richard J. Davis
Joseph W. Greig

6 l l

died since the last report are

Ralph J. Holmes
Herbert O'Daniel
Philip Read
Robert W. Schnabel
Neal Yedlin

Lnnnv W. FrNcrn
Secretarv

ogist as a Festschrift to Professors Frondel and Hurl-
but.. Paul B. Moore and David B. Stewart are to
organize this issue.

Kraus Fund Award

The Council voted to present the Kraus Fund
Award for 1977 to Louise Levien, State University of
New York at Stony Brook.

Actions of the 1978 Council

The first meeting of the 1978 Council was held on
November 9,1978.

The Council approved the budgets for the Society
and, Mineralogical Abstracts, and reappointed Brian
Mason as Editor and A. F. Spilhaus, Jr., as Executive
Secretary. Kathleen Krafft was appointed Managing
Editor.

Committees :
The Council voted to abolish the Committee on

Public Education and Information. The report of the
Committee on Committees (P. J. Wyllie, Chairman)
was approved with changes.

Copyright

The Council voted several changes to conform with
the new copyright law. The Editor is to obtain written
transfer of copyright from an author before final
acceptance of a manuscript. The Society will also
participate, on a trial basis, in the Copyright Clear-
ance Center, Inc.

Report of the Secret*y fior 1971

Results of the Election

The results of the 1977 election are as follows:

President: Peter J. Wyllie (1978)
Vice President: David R. Wones (1978)
Secretary: Larry W. Finger (1978-1979)
Councillors: Arden Albee (1978-1980)

Bernard Evans (1978-1980)

Membership Statistics

As of October 1977, there were 2373 members.
divided as follows: Members, 1420; Student Mem-
bers, 401; Fellows, 543; and Honorary Fellows, 9.
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Report of the Treasurer for 1977

This report covers the period January l, 1977
through December. 31,1977, denoted FY 1977. The
financial data for FY 1977 are presented in Table I '

(balance sheet) and Table 2 (statement of income and
expense). The figures have been audited by Touche
Ross and Company, and in their opinion present an
accurate accountirig of the Society's financial posi-

Table I . Mineralogical Society of America balance sheet, FY 1977

D e c . 3 I ,

L976

D e c .  3 1 ,
L977

Cwent Aseets:

Cash - checking Accout3
cash - savings Accouts

Investrent Fud at cost **

Investnents -  S. Cen. BeII  Bond

Investnents - G@dyear stock
Receivables - C6tqers
Prepaid Expense

Total  Assets

Clnrent Linbtlities:

Accoutg Paya.ble - Traae

Min. Abstr. , /Jn].  of  Petr.

Other Paya.bles
Prepaid Dues
Prepaid Subscriptions

fotal  Lia.bi l i t ies

Net North:

General operating Fual

Rerclving Fud

Endownt Fud

Menbership Agsistance Fud

Kraus crystallographic Fud

Total ,Equity Fuils

Total  Liabi l i t ies & capital

I  Includes $1,384 transfer fron

sqholarship Fual

** Investnent FBd at ltarket

s  57 ,6e5 $  38 ,977
ro ,527 s2 ,sog

359,8t0 359,829
4 , 9 7 7  4 , 9 7 7

1 0 , 9 5 0  1 0 , 9 5 0
1 5 , 9 1 5  1 4 , 5 8 5

1 , 2 9 A  L , 1 5 4

I  47r ,L62 S 493,582

I  2 r , 5 9 5  I  2 3 . 4 8 1
3 , 7 9 5  9 , 7 2 0
2 , I 5 !  2 , 7 7 6

25,780 27 .LAA
5r ,550 53 . ' t6O

I  lo5 ,s71 $  t r5 ,92r

S 54 i27a S 67 '313
4 , 5 7 4  3 , 8 9 6

254,?23 2g4,5OO
6 , 1 9 4  5 . 5 9 3

L5.5224 14 ,359

s  355,291 $  376,661

I  41L, r62  $  493,s82

$ 4O1,s9o $ 385,880
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Table 2. Mineralogical Society of America statement of income
and exDense. FY 1977
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Table 2. (continued)

D e c .  3 1 ,
t976

D e c .  3 I ,
r977

2 , 4 a O
4 ,  I O O

5 2
( 3 , 9 9 s  ) '
5 ,La4

992
1 , 0 r 8
L , 6 2 L

$  4 7 , 4 3 3

$  L 4 , 7 4 5

3 1 9
2 , 5 ' 7 L
2 , 5 1 0

390
2 , O 3 2

900
1 , 1 0 8
2 , 9 4 5
r , 4 0 3

2 a , 9 2 5
2 A , O 7 r

$  8 5 4

3 , 6 6 0
667

s  5 , r 9 1
3 2 , 0 7 A

$  1 0 , 1 6 4

l o ,L72

7 ,4AO

530
(406)

s 21,259

7,592
4, t6 I
6 , t93

r , 1 7 6

s t9,L22

3 , 7 5 5

I  2 2 , A 7 7

!__lf44g,

$  3 5 , 5 6 0
2 , 4 3 6
4 , 1 8 0

4L4
2 , r 4 7
6 , 2 2 O
r , 4 2 4

2 2 4
r , o 9 4

$  5 3 , 6 9 9

$  1 4 , 1 0 0
5  , 4 7 O

398
2 , O O 3
r , 2 7 o

2 , 2 4 5
1 , 5 0 0

46L
2 , L 4 5
3 , 1 6 7

3 2 , 4 7 4
3 0 , 8 r 0

s  2  , 0 6 4

3 , 6 6 0
3 ,  3 6 8
2 , 6 9 9

2 A  t A 1 3

s  4 0 , 5 6 4

$  2 , 3 1 9
2 I I

2  , 5 5 4
2 , 7 2 7
5 ,  3 0 8
6  , 3 9 7

685
3 , 9 2 2

2 4
( 2 0  )

s  24 , r27

89
5  , 7 6 2
5  , 7 I 8

2 ,25O
20

s 20 ,449

4,  355

$ 24 ,805

$ (67s)

D e c .  3 1 ,

L977

sr21  ,780

s  2 . 0 o 0
1 5 , 0 3 1

2 , 2 2 4
1 , 0 0 9

54,2LO
24,55L

3,699
1 , 6 8 3
6 , 8 6 1

922
a , 7 9 r

5 3 7
1 , 5 9 3

729
255

$ r 2 4 , r 9 9
26.454

s150,653

s  2 8 , 8 7 3

D e c .  3 I ,

r976

OPERATTON OF AMERTCAII I'IINERAL,OGIST
SOCIETY OPERATIONS

fncme:

D u e s - F e I I o s s & M e d b e r s
Students
! r r e
Prior Years

fnvestrent Fud Incore
Transfer frq llrd()m. (! D & I)
Savings & Short Tem Inveshent
Mai l ing Llst  Sa]es
Miscellaneous Incone

Total Income

Eopnae:

Indirect Administrative Costs :
Salar ies
List Maintenace
Telephone
Postage
Computer
Mai l ing Lists
senices & Suppl ies
Professional Seryice6
Tlave1 & Off ic ial
Annual & Coucil Meetings
Miscel laneous Expense

Sub-tota1
I€ss: Allocation on above

Baldce Al.located to Menb.

Menbership services:
Scient i f ic Meetings
Dues & Contlibutions
Awards
lfunlcership DirecCory

Total Menbelship Costs
Menber Subscr. Costs

Total Ekpense

ErceBB of Ircile oDe" Wense

Incme:

subscrlptions
Page charges
Reprints
Author Alteration Charges
Back Issues
Royalt ies
Advertising
Miscel,lileous

Total Incme

Eapffie:

Editor ial  OffLce:
Honorariu
salarLes
&<penges
Aravel

Publlcation dd Diatribution :

ContrbsLtion & Set-up
Printing & tilai,ling
Author Alterations
Mvertising

Reprints
Salaries
LLst Maintenilce
Cmputer
Back Issue Hudling
Seryices & Supplies
Prcrction & Miscellileous

Total Direct Costs
Indirect Costs

Total Expense

I{EI.IBER SI'BSCRIPTION COSTS

ENDOWMEIT FAND

Ircore:

Contributions
New Life Menberships

Investrent PortfoLio

Total Income

Ecpenae:

Ir Div,/ht. rncone transferred
Llfe Menber Dues trilsferred

Total Er<pense

TNCREASE (DECREASE) IN FTJIID

IRAUS CRIST. FUND

Inam:

c@tlyear Dividentts

Savlngs Interest
Trilsfer frd Scholarship Fud

Total. Incqe

Eipenee:

Grilt-in-Aial

$ 67 .851 S S3,300
24,995 24 .520

9 , 5 9 3  5 , 6 1 5
L,324 808
3 , 6 0 8  3 . 0 8 4

8I9 e26
3,  34r  3  .439
4,611 188

s115,042

$  2 . o o o
L2,249

3,422
674

54,342
25,  l lS

6 , 7 4 A
70

7,945

L . 4 7 2
L , 4 2 e
I  ,198

s r 2 3 , 8 0 5
2 4 , 3 I 5

$ I48 ,120

s  3 2 , 0 7 8

REVOLVTNG FAND

Incone:

Special  Papet Sales
Guitle hk, High Temp. Reprint
Sholt Course I Notes
Short Course II Notes
Short Course fff Notes
Short Course fV Registration
Short Coulse fV Notes
Decemial Index
Investrent fnc@e
Miscel laneous

Total Incore

Eepenae:

Decennial Index
Shod Course II Notes Printing
Short Coulse III Adninistration
Short Coulse I I I  Notes Print ing
Short Course fV Adninlstlatl-on
Short Course fV Notes Printing
Storage e Mailing
Prorction

Total  Di lect co6t6

Indlrect CoatE

Total ExIEnse

INCREASE (DECREASE} IN FUIID

s r85
r t2oo

t2o ,2?o t

$  ( 18 ,835 )

a
s 730

1 , 5 0 0
7 ,847

$  l o , r 7 7

s , t a 4  6 , 2 2 0
4 ,  I 0 0  4 , 1 8 0

9 9 ,254 I  t0 .4oo

I  ( 28 , r r 9 ) s  ( 223 )

s 480
r84

r , 254

s  1 ,918

I , 6 9 7

s  1 ,597

s 440

0M3 -@4X / 7 8 / 0506-06 I 2$00. 50

Total Expense $
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Eapenae:

Menbership Assistace $ --

Total Expense $ --

Report of the MSA Financial Advisory Committee for
r977

The action of the stock market during 1977 can
only be described as indecisive to poor. The Dow
Jones Industrial Average declined by l7.3Vo during
1977. The MSA portfolio resisted the market trend,
however, and declined by only 3.9Vo from a market
value of $401,590.33 at the close of 1976 to
$385,880.55 at the close of 1977. This stability is
gratifying.

Table I lists the individual stocks and bonds within
the portfolio and the market evaluation of each as of
December 30, 1977 . The total of dividends and inter-
est received in 1977 was $20,549.83 (Table 2). A

Table L MSA investment portfolio

Portfo 1 io
Market Value

r2130/ 77

SENIOR SECURITIES

comerc ia l  Cred i t  Co.  Notes ,  8 .4 t  $  15 ,000.00  g  1s ,22S,00
Dig i t r l  Equ lpnent ,  conv .  deb. ,  4 .5 t  10 ,000.00  r0 ,150.00
Georg ia  Power  Co. ,  l s t  Mtg . ,7 .625\  25 ,550.00  29 ,487.50
Ingerso l l  Rsd,  $2 .35  cv ,  p fd .  10 ,406.80  7 ,875,00
In t1 .  Bmk Recm.  Dev. ,  8 .15 t  15 ,022.50  14 ,906.25
Truscont .  Gas P ipe  L ine ,  4 .87St  14 ,968.00  17 ,600.00
U.S.  S tee l ,  sub .  deb.  cv . ,  5 ,75 t  10 ,000.00  7 ,?62.50
U.S.  Treasu4r  Notes ,  8 ,0 t  50 ,004.69  30 ,506, f0

s 1 3 0 , 9 5 1 . 9 9  $ r 3 3 , s r 2 . 3 5

Table 2. (continued)

D e c .  3 I ,
r975

MEMBERSEIP ASSISTAIICE FUND

$ 4L2

Total Incone F 4L2

D e c . 3 1 ,

L97' l

f rcone:

Bond Interest $  4 r3

s 413

9 1 4

$ 1 4

*Negative val.ues in parentheses

tion. A copy of the full audit report is on file at the
Society's business omce at 1909 K Street, N.W.,
Washington, D.C. 20006.

The total assets less liabilities of the Society are
$392,712, down 3.5 percent from December 31, 1976.
During FY 1977 the market value of the Investment
Fund decreased 3.9 percent. The MSA budget for FY
1978 was approved by Council on November 9,1977 .
This budget predicts a $7000 operating loss for FY
1978 caused by an.expected 7 percent increase in
salaries and other services. The Operating Fund,
which is invested with the Endowment Fund, now
stands at $67,313. This is surplus money accumulated
over the last several years and can be used in the
future to defray operating losses such as predicted for
FY 1978 or to balance the effect of inflation on our
investments.

The Revolving Fund shows a good profit from our
other publishing activities, Short Course notes and
lectures, sales of indices, etc. There is now an $1800
surplus invested plus a $36,000 inventory of books.
The Short Course program of the MSA is a resound-
ing success, administratively, scientifically, and finan-
cially. This is due to the great energy and competence
of those who contributed to the program over the
past 4 years and especially to Paul H. Ribbe, the
program editor.

The Mineralogical Society of America continues to
be in a sound financial position. In conclusion, I wish
to thank our professional accounting staff at the
MSA business office for their many services to our
Societv.

Mnt.cor-u Ross
Treasurer

Coi{l.loN SToCKS

200 Anericu Studard
200 Anerice Tel. € Tel.
200 Arsted Industries
100 CBS Inc.
200 Chessie Systen Inc.
100 Colt Industries
200 Continental Oil Co.
500 Dluond Shercck
200 Dresser Industries
400 El Paso Co.
125 Ford i lotor Co.
200 Hilton Hotels
200 Hospital Cor?. Anerica
300 Houstm Natural Gas

45 Intenational Business Machines
100 Intl. Minerals d Chenicals
300 foppers
400 Levi Strauss € Co.
3t8 MCA
200 McDemott, J. Ray
400 Melvil le Corp.
500 Middle south uti l i t ies
200 Northwest Industries
200 Overseas Shipholding Grcup
100 O{ens Coming Fiberglass
306 Pittston
400 Potlatch Cor?.
200 U.S.  S tee l
300 united Technologies Corp.
400 Woolworth, F. l l .
100 Xemx

l5K
l0K
35K
200
l5r
20K
t0K
50K

Cash Balece

TOTALS

< 700 iq

1 r , 0 8 6 . 4 6
6 ,864.87
5 , 7 5 2 . 5 0
8,  106.  00
4 , 7 I t . 7 S
7  , L 2 7  . 5 0
9,643.70
6 , 8 3 7 . 0 1
6 ,528.67
6 , 0 3 1 . 5 1
4 , 4 1 0 . 8 4
4,864.20
I  ,7O9.23

r 0 , 2 8 3 . 7 5
4 , 0 5 r  . 0 0
6,947 .80
8 , 3 3 5 . 8 9

1 1 , 3 7 5 . 2 5
8 , 9 3 9 .  0 0
8 , 2 s 1 . 4 9

6 , 8 5 7 . 6 8
5 , 4 4 1 .  l 8
6 ,52r .82

L O  , 2 4 7  . 3 3
1 l  1 0 <  7 1

9 , 4 6 3 . 4 8
7 ,892.99
9 , 7 9 8 .  1 8
5 , 4 r 5 , 0 0

$ 2 3 6 , 1 1 4 . 1 6

1  , 4 2 7  . 7 0

$368,493.8s

7 ,7OO.OO
1 2 , 1 0 0 . 0 0
1 r , 3 0 0 . 0 0
4,975.  00
6,475.00
4 , 8 0 0 . 0 0
6,000,  00
8 , 8 8 7 . 5 0
8 , 8 2 5 .  0 0
5 , 4 0 0 . 0 0
5 ,  7 r 8 .  7 5
5 , 2 0 0 . 0 0
5 ,  3 7 5 . 0 0
8 ,  r  3 7 .  S 0

12 ,307 .5O
4 , 0 7 5 . 0 0
6 , 8 2 5 . 0 0

1 2 , 0 0 0 . 0 0
t2  ,362.25
I  r , 3 0 0 . 0 0
I 1 , 1 5 0 . 0 0
8 , 2 5 0 . 0 0

1  1 , 4 0 0 . 0 0
4 , 8 5 0 . 0 0
6,625.  00
7 ,  r  1 4 . 5 0

1 l , 5 0 0 .  0 0
6 , 3 0 0 . 0 0

1 0 , 7 6 2 . 5 0
7 , s 5 0 . 0 0
4 , 6 7 5 . Q O

$2s0,940.  s0

1 , 4 2 7 , 7 0

$38s,880.5s

w03 -0Mx / 7 8 / 0506-06 I 3$00. 50
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capital loss of $6,094.63 occurred as a result of sales
during the year (Table 3).

Respectfully submitted,
S. W. Bntt-ev, Chairman
P. M. Bnrurr
E. F. OsnonN
D. W. ReNrIu
M. Ross, Treasurer
P. TouI-rurN. 3rd

Table 2. Dividends and interest in 1977

Report of the Editor (October l, 1976-September 30,
re77)

The Editor is pleased to report that there was no
backlog of manuscripts awaiting publication at any
time during 1977. Manuscripts that had passed the
review process and were ready for publication were
submitted to the printer for whatever issue was then
in preparation. All the issues published during the
year have been printed and mailed on schedule,
thanks to effective cooperation between the editorial
office and the printer.

Manuscripts received during the twelve months
ending September 30, 1977, totalled 224, a slight re-
duction from the 240 received during the previous
twelve months (when the Geobarometry-Geother-
mometry issue produced additional manuscripts).
Council authorized a maximum of 1400 pages for The
American Mineralogist, Volume 62, 1977; the actual
number of pages will be approximately 1312. Table I
summarizes the operations of the journal for the pe-
riod October l, 1976-September 30,1917.

The Editor expresses his appreciation for the effi-
cient services of Ms. Anh Garlington as Managing
Editor, and for the efforts of the Board of Associate
Editors, which are essential to maintain and improve
the quality of the journal. The services of the retiring
Associate Editors F. Rosemary Vidale and Profes-
sor Wayne A. Dollase deserve special mention, as do
the contributions of Dr. Michael Fleischer and his
collaborators in the preparation of "New Mineral
Names." Those who have kindly reviewed manu-
scripts for the journal are listed below.

BntnN MnsoN
Editor

Table L The American Mineralogist. Summary of oper4tions,
October I, 1976-September J0, 19'17

VoIune N o .

ll of /l Pages
Majot Major

Articles Artlcles

It
Pages Total
Misc.  Pages

Published

9-10
LL-!2

t -2
3-4
5-6
?-8

In Press

62 9-r0
62 11-12

SENIOR SECURITIES

150 Conr lprc ia l  Credi t  Co. ,  8.49
10K  D ig i t a ]  Equ ipmn t ,  c v ,  deb . ,  4 . 5S
35K Georgia Pov€r,  ls t  ntg. ,7.6251
200 Ingersol l  Rand, $2.35 cv.  pfd.' l5K 

Int l ,  Bank Recon. Dev, ,  8.159
20K Transcont,  Gas Pipe Line,  4.875X
lOK  U .  S .  S tee l ,  sub ,  deb .  cv . ,  5 . 75 f l
30K U. S.  Treasury Notes,  8.09

C0MMoN sTocKs

200 Amri can Standard
200 Amrican Tel .  & Tel .
200 Ansted Industrles
100  CBS,  I nc .
200 Chessie System'100 

Col t  Industr les
200 Continental 0i I
300 Diamond Shamrock
200 Dresser Industries
400 E] Paso Co.
125 Ford Motor
200 Hi l ton Hotels
300 Houston Natural Gas
45 Int l .  Business Machines'100 

International PaDer
300 Koppers
400 Levi Strauss
318 ilCA
200 llcDerflott, J. Ray
400 Mel vi l le Coro.
500 Middle South Ut i l l t ies
200 Northw€st Industrles
200 Overseas Shlpholding Group
200 0wens I l  l inois'100 

ovJens Corning Fiberglass
306 Pi t ts ton Co.
400 Potlatch Corp.
400 Ryan Horcs
100 Union Carbide
200 U. S.  Steel  Corp.
300 Uni ted Technologles
400 Woolworth,  F,  U.

$ I , 260 .00'130.00

2,668.76
470.00

1 ,222 .50
L ,39O.7 4

575.00
2,400.00 s.o,r17.oo

345.00
820.00
450.00
260.00
464.00'187.  

50
270.00
352 .50
I  68.00
330.00
380.00
55 .00

225,00
45q,00
1 56. t16
285.00
330.00
305.75
290.00
384.00
5 t / . 5 U
5  t  0 . 00
30.00

199 .28
rtir . so
394.80
352.00
50.00

280.00
440.00
495.00
560.00 $10,432.83

$ 20,  s49.83

It
Pages

Ads

TOTAL

Table 3. Capital gains or losses in 1977

6 1
o a

62
52
62
62

35 228
16 235
24 772
32 205
26 190
26 209

5 7 2 4 0
5 16 256
s 15 r92

10 I  224
4 30 224
5 9 2 2 4

4 6 2 2 4
tu5 N23 224

5 a  t e
Gain or
(Loss ) 27 2L4

ry27 1196
$8 ,700 .00  $ l , 2 ' 16 .00
5 ,425 .83  ( l , 354 .  r 7 )
4,041.6t  (1 ,876.62)
4 ,719 .34  (1 ,013 .44 )
7 ,389.45 ( 877 .28\
4 , 1 0 4 .  1 1  ( 2 , ' 1 8 9 .  t 2 )

100
600
100
200
400
100

Transcont.  Gas Pipe Line $7,484.00
Great At lant ic  & Paci f ic  7,780.00
Internat ional  Paper 5,918.23
owens I ' l l inois 5,732.78
Ryan Homs 8,?56,73
Union Carbide 6,293,23

TOTALS $41,474.97 $35,380.34 ($5,094.63)

Manuscrlpts accepted, ln press
Manuscrlpta accepted, belng processed
Manuscrlpts under revlew
Total mnuscrlpts on hand
llanuscrlpts reJected
ldanuscrlpts $lthdram

24

91
L20
24
1

0003 -w4x /'t E / 0506-06 1 4$00. 50
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Referees 1977

6 1 5

John W. Anthony
D. E. Appleman
S. W. Bailey
P. B. Barton
Werner Baur
P. M. Bethke
Arthur Boettcher
Joe Boyd
John Brady
Gordon Brown
Ned Brown
W. M. D. Bryant
Charles W. Burnham
R. G. Burns
D. Burt
Robert Charles
Felix Chayes
Joseph Chernosky
John M. Christie
Joan R. Clark
A. J. Cohen
L. H. Cohen
Robert Coleman
R. R. Compton
James R. Craig
G. K. Czamanske
Frank Dickson
Wayne A. Dollase
Gabrielle Donnay
J. D. H. Donnay
Eric Dowty
D. Eggler
Gary Ernst
Howard Evans

R. C. Ewing
Jen Ho Fang
George Faust
Jeff Fawcett
P. M. Fenn
Larry Finger
Joseph Finney
Michael Fleet
Michael Fleischer
Ray Fletcher
E. E. Foord
W. C. Forbes
Fred Frey
Edgar Froese
Robert F. Fudali
Subrata Ghose
G. v. Gibbs
R. F. Giese
Bruno J. Giletti
Robert B. Graf
Donald L. Graf
Timothy L. Grove
John E. Grover
S. Guggenheim
Necip Guven
John Haas
S. E. Haggerty
F. C. Hawthorne
R. Hazen
H. Helgeson
G. R. Himmelberg
J. R. Hindman
L. S. Hollister
Guy L. Hovis

Gerhard Huckenholz
Frank E. Huggins
C. S. Hurlbut, Jr.
J. A. Ibers
C. O. Ingamells
T. N. Irvine
Jun l to
A. R. Kampf
Sven Karup-Mlller
Susan W. Kieffer
R. J. Kirkpatrick
Cornelis Klein
George A. Lager
R. F. Mart in
J. W. Matthews
Ian McCallum
H. O. A. Meyer
Paul B. Moore
Ben Morgan
John W. Morse
S. A. Morse
J. L. Munoz
Kurt Nassau
Alexandra Navrotsky
Robert Newton
Gary Novak
E. W. Nuffield
Yoshi Ohashi
P. M. Orvi l le
J. J. Papike
Donald R. Peacor
U. Peterson
J. E. N. Pike
Dean Presnall

Charles T. Prewitt
Paul Ribbe
Dick Robie
Peter Robinson
P. D. Robinson
H. E. Robson
P. Roeder
Philip E. Rosenberg
Malcolm Ross
George R. Rossman
A. P. Ruotsala
Hiroaki Sato
Cecil J. Schneer
S. D. Scott
H. R. Shaw
Frederic R. Siegel
B. J. Skinner
J. V. Smith
J. Smyth
H. F. W. Taylor
R. J. Tettenhorst
T. P. Thayer
Kenneth M. Towe
D. J. Vaughan
Rosemary Vidale
Jeffrey Warner
Joe L. White
W. B. White
Sid Williams
Robert Wintsch
John Wood
Michael M. Wood
Peter Wyllie
Richard Yund
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LIST OF FORMER OFFICERS AND MEETING PLACES

Honorary Presidents

Edward S. Dana 1925-1935
Charles Palache 1949-1954

Edward H. Kraus 1955-1973
Edgar T. Wherry 1974-

Presidents

1920 Edward H. Kraus
l92l Charles Palache
1922 Thomas L. Walker
1923 Edgar T. Wherry
1924 Henry S. Washington
1925 Arthur S. Eakle
1926 Waldemar T, Schaller
1927 Austin F. Rogers
l92E Esper S. Larsen
1929 Arthur L. Parsons
1930 Herbert E. Merwin
l93l Alexander H. Phillips
1932 Alexander N. Winchell
1933 Herbert P. Whitlock
1934 John E. Wolff

1920 Thomas L. Walker
1921 Waldemar T. Schaller
1922 Frederick A. Canfield
1923 George F. Kunz
1924 Washington A. Roebling
1925 Herbert P. Whitlock
1926 GeorgeVaux, Jr.
1927 Ceorge L. English
1928 Lazard Cahn
1929 Edward Wigglesworth
1930 John E. Wolff
l93l William F. Foshag
1932 Joseph L. Gillson
1933 Frank B. Guild
1934 Wil l iamA.Tarr

Secretaries

192U1922 Herbert P. Whitlock
1923-1933 Frank R. Van Horn
1933-1934 Albert B. Peck
1934-1944 Paul F. Kerr
1944-1959 C. S. Hurlbut. Jr.
1959-1966 George Switzer
1966-W69 Ralph J. Holmes
1970-1971 ArnulfMuan
1972-1975 Joan R. Clark
1976- Larry W. Finger
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1935 Clarence S. Ross
1936 William S. Bayley
1937 Norman L. Bowen
1938 Ellis Thomson
1939 Max N. Short
1940 William F. Foshag
l94l Frederick E. Wright
1942 Arthur F. Buddington
1943 John F. Schairer
19,14 R. C. Emmons
1945 Kenneth K. Landes
1946 Paul F. Kerr
1947 M. J. Buerger
1948 M. A. Peacock
1949 John W. Gruner

1950 George Tunell
l95l A. Pabst
1952 Michael Fleischer
1953 J. D. H. Donnay
1954 Sterling B. Hendricks
1955 Harry H. Hess
1956 Clifford Frondel
1957 D. Jerome Fisher
1958 George E. Goodspeed
1959 Ralph E. Grim
1960 Joseph Murdoch
1961 E. F. Osborn
1962 lan Campbell
1963 C. S. Hurlbut, Jr.
1964 Leonard G. Berry

1965 GeorgeT. Faust
1966 Brian H. Mason
1967 Felix Chayes
1968 James B. Thompson
1969 FrancisJ.Turner
1970 William F. Bradley
l97l Julian R. Goldsmith
1972 Hatten S. Yoder, Jr.
1973 Joseph V. Smith
1974 S. W. Bailey
1975 ArnulfMuan
1976 E-anZen
197'l F. Donald Bloss

1965 Brian H. Mason
1966 Felix Chayes
1967 James B. Thompson
1968 FrancisJ.Turner
1969 William F. Bradley
1970 Julian R. Goldsmith
l97l Hatten S. Yoder. Jr.
1972 Joseph V. Smith
1973 S. W. Bailev
1974 Arnulf Muan
1975 E-anZen
1976 F. Donald Bloss
1977 Peter J. wyllie

Editors

1920-1921 Edgar T. Wherry
1922-1956 Walter F. Hunt
1957-1961 Lewis S. Ramsdell
196l-1966 E. Wm. Heindch
1966-1972 William T. Holser
1972-1975 F. Donald Bloss
1976- Brian Mason

Vice Presidents

1935 Ellis Thomson
1936 Harold L. Alling
1937 H. V. Ellsworth
1938 Kenneth K. Landes
1939 BurnhamS.Colburn
1940 Ian Campbell
l94l William J. McCa.ughey
1942 Martin J. Buerger
1943 John W. Gruner
1944 Harry Berman
1945 George Tunell
1946 S. B. Hendricks
194'l Carl Tolman
1948 A. Pabst
1949 J. D. H. Donnay

1950 Ralph E. Grim
l95l Michael Fleischer
1952 J.D. H. Donnay
1953 Sterling B. Hendricks
1954 Harry H. Hess
1955 Clifford Frondel
1956 D. Jerome Fisher
1957 George E. GoodsPeed
1958 Ralph E. Grim
1959 Joseph Murdoch
1960 E. F. Osborn
l96l lan Campbell
1962 C. S. Hurlbut, Jr.
1963 Leonard G. Berry
1964 George T. Faust

Treasurers

1920-1923 Albert B. Peck
1924-1929 Alexander H. Phillips
1929-1930 Albert B. Peck
1930-1940 Waldemar T. Schaller
l94l-1958 Earl Ingerson
1958-1968 Marjorie Hooker
1969-1972 Alvin Van Valkenburg, Jr.
1973-1974 Philip M. Bethke
19'15-1976 George W. Fisher
1976- Malcolm Ross
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Councilors

1920 Arthur S. Eakle, Frank R. Van Horn, Frederick E. Wright, l95l Clifford Frondel, Lewis S. Ramsdell, E. F. Osborn, George
Alexander H. Phillips. T. Faust.

l92l Frank R. Van Horn, Frederick E. Wright, Alexander H. 1952 LewisS. Ramsdell ,  E. F.Osborn,GeorgeT. Faust,VictorT.
Phillips, Austin F. Rogers. Al len.

1922 Frederick E. Wright, Alexander H. Phi l l ips, Austin F. 1953 E.F.Osborn,GeorgeT.Faust,VictorT.Al len,C.Osborne
Rogers, Thomas L. Watson H utton.

1923 Alexander H. Phillips, Austin F. Rogers, Thomas L. Wat- 1954 George T. Faust, Victor T. Allen, C. Osborne Hutton, Felix
son, Esper S. Larsen. Chayes.

1924 Austin F. Rogers, Thomas L. Watson, Esper S. Larsen, 1955 Victor T. Allen, C. Osborne Hutton, Felix Chayes, L. G.
Arthur L. Parsons. Berry.

1925 Thomas L. Watson, Esper S. Larsen, Arthur L. Parsons, 1956 C. Osborne Hutton, Felix Chayes, L. G. Berry, C. B. Slaw-
William F. Foshag. son, A. O. Woodford.

1926 Esper S. Larsen, Arthur L. Parsons, William F. Foshag, 1957 Felix Chayes, L. G. Berry, C. B. Slawson, A. O. Woodford,
Wil l iam A. Tarr. S. S.  Goldich.

1927 Arthur L. Parsons, William F. Foshag, William A. Tarr, 1958 L. G. Berry, C. B. Slawson, A. O. Woodford, S. S. Goldich,
Alexander N. Winchell. B.  H.  Mason. R.  H.  Jahns.  C.  Mi l ton.

1928 William F. Foshag, William A. Tarr, Alexander N. Winchell, 1959 S. S. Goldich, B. H. Mason, R. H. Jahns, C. Milton, W. R.
Ellis Thomson Foster. E. W. Nuffield.

1929 William A. Tarr, Alexander N. Winchell, Ellis Thomson, 1960 R. H. Jahns. C. Milton, W. R. Foster, E. W. Nuffield, J. R.
Clarence S. Ross. Goldsmith, Horace Winchell.

1930 Alexander N. Winchell, Ellis Thomson, Clarence S. Ross, 196l W. R. Foster, E. W. Nuffield, J. R. Goldsmith, Horace
Paul F. Kerr Winchell. R. M. Garrels. O. F. Tuttle.

l93l Ellis Thomson, Clarence S. Ross, Paul F. Kerr, William S. 1962 J. R. Goldsmith. Horace Winchell. R. M. Garrels, O. F.
Bayley. Tuttle, Francis J. Turner, Hatten S. Yoder, Jr.

1932 Clarence S. Ross, Paul F. Kerr, William S. Bayley, Wiltiam 1963 R. M. Garrels, O. F. Tuttle, Francis J. Turner, Hatten S.
J. McCaughey. Yoder, Jr., W. F. Bradley, Howard T. Evans, Jr.

1933 Paul F. Kerr, William S. Bayley, William J. McCaughey, 1964 Francis J. Turner, Hatten S. Yoder, Jr., W. F. Bradley,
Kenneth K. Landes. Howard T. Evans. Jr.. Harold L. James. Joseph V. Smith

1934 William S. Bayley, William J. McCaughey, Kenneth K. 1965 W. F. Bradley, Howard T. Evans, Jr., Harold L. James,
Landes. E. P. Henderson.

1935 William J. McCaughey, Kenneth K. Landes, E. P. Hender-
son, J. F. Schairer.

1936 Kenneth K. Landes, E. P. Henderson, J. F. Schairer. Arthur
F. Buddington.

1937 E. P. Henderson, J. F. Schairer, Arthur F. Buddington,
Arthur P. Honess.

1938 J. F. Schairer, Arthur F. Buddington, Arthur P. Honess, R.

1946 Michael Fleischer, S. Jl Shand, R. E. Grim, Joseph Mur-
doch.

1947 S. J.  Shand, R.  E.  Gr im, Joseph Murdoch,  H.  H.  Hess.

Joseph V. Smith, William T. Pecora, William S. Fyfe, Walter
D. Keller.

1966 Harold L. James, Joseph V. Smith, William S. Fyfe, Walter
D. Keller, Eugene N. Cameron, William S. MacKenzie.

1967 Eugene N. Cameron, Robert G. Coleman, William S. Fyfe,
Donald L. Graf, Walter D. Keller, William S. MacKenzie.

1968 F. Donald Bloss, Eugene N. Cameron, Charles L. Christ,
Robert G. Coleman. Donald L. Graf. William S. MacKen-

Philip M. Orville, Iris Y. Borg, Barclay Kamb.
1976 Arthur L. Boettcher, Philip M. Orville, Iris Y. Borg, Barclay

Kamb, Ian MacGregor, Charles T. Prewitt

C. Emmons. zre.
1939 Arthur F. Buddington, Arthur P. Honess, R. C. Emmons, 1969 Robert G. Coleman, Donald L. Grai F. Donald Bloss,

Carl Tolman. Charles L. Christ. W. Gary Ernst. Gunnar Kullerud.
1940 Arthur P. Honess, R. C. Emmons, Carl Tolman, D. Jerome 1970 F. Donald Bloss, Charles L. Christ, W. Gary Ernst, Gunnar

Fisher. Kullerud. David R. Wones. Peter J. Wvllie.
l94l R. C. Emmons, Carl Tolman, D. Jerome Fisher, Martin A. l97l W. Gary Ernst, Gunnar Kullerud, David R. Wones, Peter J.

peacock. wyllie, Sturges w. Bailey, George switzer.
1942 Carl Tolman, D. Jerome Fisher, Martin A. Peacock, Adolf 1972 David R. Wones, Peter J. Wyllie, Sturges W. Bailey, George

Pabst. Switzer, George W. Brindley, Edwin Roedder.
1943 D. Jerome Fisher, Martin A. Peacock, Adolf Pabst, C. S. 1973 Donald H. Lindsley, George Switzer, George W. Brindley,

Hurlbut, Jr. Edwin Roedder, Daniel E. Appleman, David B. Stewart.
1944 Martin A. Peacock, Adolf Pabst, Michael Fleischer, S. J. 1974 George W. Brindley, Edwin Roedder, Daniel E. Appleman,

Shand. David B. Stewart, Arthur L. Boettcher, Philip M. Orville.
1945 Adolf Pabst, Michael Fleischer, S. J. Shand, R. E. Grim. 1975 Daniel E. Appleman, David B. Stewart, Arthur L. Boettcher,

1948 R. E. Grim, Joseph Murdoch, H. H. Hess, Clifford Frondel. 1977 Iris Y. Borg, Barclay Kamb, Ian MacGregor, Charles T.
1949 Joseph Murdoch, H. H. Hess, Clifford Frondel, Lewis S.

Ramsdbll.
1950 H. H. Hess, Clifford Frondel, Lewis S. Ramsdell, E. F.

Osborn.
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Prewitt, Gerald V. Gibbs, Paul B. Moore.



6 1 8 PROCEEDINGS

Annual Meeting Places

1940 Austin, Texas
1941 Boston, Massachusetts
1942 No meeting held
1943 No meeting held
1944 No meeting held
1945 Pittsburgh, Pennsylvanra
1946 Chicago, Illinois
1947 Ottawa, Canada
1948 New York, New York
1949 El Paso, Texas
1950 Washington, D. C.
l95l Detroit ,  Michigan
1952 Boston, Massachusetts
1953 Toronto, Canada
1954 Los Angeles, California
1955 New Orleans, Louisrana
1956 Minneapolis, Minnesota
1957 Atlantic City, New Jersey
1958 St. Louis, Missouri
1959 Pittsburgh, Pennsylvania

Recipients of the Roebling Medal

1955 Alexander N. Winchell
1956 Arthur F. Buddington
1957 Walter F. Hunt
1958 Martin J. Buerger
1959 Felix Machatschki
1960 Tom F. W. Barth
1961 Paul Ramdohr
1962 John W. Gruner
1963 John Frank Schairer
1964 Clifford Frondel
1965 AdolfPabst
1966 Max H. Hey
1967 Linus Pauling

Recipients of the Mineralogical Society of America Award

1920 Chicago, Illinois
l92l Amherst, Massachusetts
1922 Ann Arbor. Michigan
1923 Washington, D. C.
1924 lthaca, New York
1925 New Haven, Connecticut
1926 Madison, Wisconsin
1927 Cleveland, Ohio
1928 New York, New York
1929 Washington, D. C.
1930 Toronto.Canada
l93l Tulsa, Oklahoma
1932 Cambridge, Massachusetts
1933 Chicago, Illinois
1934 Rochester, New York
1935 New York, New York
1936 Cincinnati, Ohio
1937 Washington, D. C.
1938 New York, New York
1939 Minneapolis, Minnesota

1937 Charles Palache
1938 Waldemar T. Schaller
1940 Leonard James Spencer
l94l Esper S. Larsen, Jr.
1945 Edward H. Kraus
1946 Clarence S. Ross
1947 Paul Niggli
1948 Wil l iam Lawrence Brapo
1949 Herbert E. Merwin
1950 Norman L. Bowen
1952 Frederick E. Wright
1953 Wil l iam F. Foshag
1954 Cecil Edgar Tilley

l95l Orvi l le F. Tutt le
1952 Frederick H. Stewart
1953 L. H. Ahrens
1954 Hatten S. Yoder. Jr.
1955 Jul ian R. Goldsmith
1956 George C. Kennedy
1957 Rustum Roy
1958 Charles E. Weaver
1959 Harrv F. W. Tavlor

1960
l96 l
t962
I 963
t964
1965
1966
1967
l 968

Donald L. Graf
Joseph V. Smith
Douglas S. Coombs
Nobuo Morimoto
William S. Fyfe
Peter J. Wyllie
David B. Stewart
Alfred E. Ringwood
Barclay Kamb

1960 Denver. Colorado
1961 Cincinnati .  Ohio
1962 Houston,Texas
1963 New York, New York
1964 Miami Beach, Florida
1965 Kansas City, Missouri
1966 San Francisco, California
1967 New Orleans. Louisiana
1968 Mexico City, Mexico
1969 Atlantic City, New Jersey
1970 Milwaukee, Wisconsin
l97l Washington, D. C.
1972 Minneapolis, Minnesota
1973 Dallas, Texas
| 974 Miami Beach, Florida
1975 Salt Lake City, Utah
1976 Denver, Colorado
1977 Seattle, Washington

1968 Tei-ichi Ito
1969 Fritz Laves
1970 George W. Brindley
1971 J. D. H. Donnay
1972 Elburt F. Osborn
1973 George Tunell
1974 Ralph E. Grim
1975 Michael Fleischer
1975 O. Frank Tuttle
1976 Carl W. Correns
1977 Raimond Castaine

1969 W. Gary Ernst
1970 Bbrnard W. Evans
197 I Robert A. Berner
1972 Arthur L. Boettcher
1973 Paul Brian Moore
1974 James J. Papike
1975 Roger G. Burns
1976 Friedrich A. Seifert
1977 J. G. Liou
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LIST OF OFFICERS AND COMMITTEES
Mineralogical Society of America

Suite 1000, lower level, 1909 K Street, N. W., Washington, D. C. 20006

Membership in the Mineralogical Society of America is open to
persons interested in the fields of mineralogy, petrplogy; crystallog-
raphy, and allied sciences. Membership application forms may be
obtained from the Washington Business Office. Annual dues are
$20.00 ($6.00 for students) including a subscription to The Ameri-
can Mineralogisl. Members may also subscribe to Mtneralogical
Abstracts at the reduced rate of $15.00 and to the Journal of
Petrology at the rate of $30.00.

President Peter J. Wyllie, University of Chicago, Chicago, Illinois
Past President F. Donald Bloss, Virginia Polytechnic Institute and

State University, Blacksburg, Virginia
Honorary President Edgar T. Wherry, 41 West Allens Lane, Phila-

delphia, Pennsylvania
Vice President David R. Wones, Virginia Polytechnic Institute and

State University, Blacksburg, Virginia
Secretary Larry W. Finger, Geophysical Laboratory, Washington,

D .  C .
Treasurer Malcolm Ross, U. S. Geological Survey, Reston, Vir-

glnla

Councilors
(1976-78) Ian MacGregor, University of California at Davis,

Davis, California
(1976-78) Charles T. Prewitt, State University of New York ar

Stony Brook, Stony Brook, New York
(1917-79) Gerald V. Gibbs, Virginia Polytechnic Institute and

State University, Blacksburg, Virginia
(1977-79) Paul B. Moore, University of Chicago, Chicago, Illi-

nols
(1978-80) Arden L. Albee, California Institute of Technology,

Pasadena, California
(1978-80) Bernard W. Evans, University of Washington, Se-

attle, Washington

Archiuist
George T. Faust

Commiltee on Committees
**David R. Wones, Chairman
**W. Gary Ernst
**Larry W. Finger

Cordon E. Brown, Jr.
*Dean C. Presnall

Committee on External Medals and Awards
Douglas Rumble II I ,  Charrman

*Benjamin A. Morgan II I
H. R. Wenk

F inanc ial A duiso r y C ommit t ee
Priestley R. Toulmin III, Chairman

*Charles W. Burnham

*Elected or appointed 1978
**Ex Officio Appointment
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George Fisher
**Lincoln S. Hollister
**Kenneth M. Towe
MSA Delegates to the Joint Technical Program Committee of the
Geological Society of America

Donald R. Peacor (Representative, 1978)
Peter Robinson (Conferee, 1978)

*Robert M. Hazen (1978-80)
Committee on Management

Kenneth M. Towe, Chairman
*Paul Barton, Jr.
*P. Robin Brett

**Larry W. Finger
**Malcolm Ross
MSA Award Committee
**Bernard W. Evans, Chairman
*A. L. Boettcher
iJ. R. Clark
*I.  S. E. Carmichael
*P. E. Osberg
*J. J. Papike

Nominaling Committee for Fellows
J. L. Jambor, Chairman
H. Catherine Skinner

*Cornelis Klein
*Henry Meyer

Nominating Committee for Oficers
*i lr is Y. Borg, Chairman
*W. B. White
*R. I .  Ti l l ing
*N. J. Page
*M. E. Cameron
tJ. G. Liou

Publications Commitlee
Lincoln Hollister, Chairman

*W. A. Dollase
*J. A. Tossell

Committee on Short Courses
*Roger Burns, Chairman
Richard Yund

*James Craig
Roebling Medal Commitlee
**G. V. Gibbs, Chairman
lR. A. Berner
*T. Znltai
*C. V. Guidott i
*D. H. Lindsley
*D. B. Stewart

Editor
Brian Mason

Managing Editor
*Kathleen Krafft

Editors
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Board of Associate Editors

Werner H. Baur (1975-78)
James R. Craig (197 4-7 8)
Joseph J. Finney (1974-78)
Gordon E. Brown, lr. (1976-79)
Eric Dowty (19'76-79)
Robert F. Fudali (1976-79)
Felix Chayes (1977-80)
Robert Coleman (1977-80)
Cornelis Klein (1977-80)

*Donald M. Burt (1978-81)
*H. Catherine Skinner (1978-81)
Kenneth M. Towe (1978-81)

Representatives to other organizations

American Crystallographic Association
Werner H. Baur

A me i can G eological I nst itut e
rArden Albee

Friends of Mineralogy
Paul B. Moore

Joint Commitlee on Powder Difraction Standards
Deane K. Smith

International Mineralogical A ssociation
Chafles T. Prewitt
Meteoritical Society

Robert T. Dodd

MSA Represewatioes on IMA Commissiow
Abstracts-R. V. Dietrich
Cosmic Mineralogy-J. R. Smyth
Crystal Growth-Gary Lofgren
Mineral Data and Classification-Paul B. Moore
Museum-Paul E. Desautels
New Minerals and Mineral Names-Mary E. Mrose
Ore Microscopy-James R. Craig
Physics of Minerals-Robert Newnham
Teaching-Cecil J. Schneer

Mineral Museums Aduisory Council
Paul E. Desautels

PROCEEDINGS
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