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GILBERT H. CADY
504 WEST OREGON ST.
URBANA, ILLINOIS

September l, 1955

Dr Aifred Traverse

Fuels Microscopy Laboratory
U, S, Bureau of Mines

Denver Federal Center
Denver 2, Colorado

Dear Al:

The news contained in your letter of August 30
surprised me greatly. I am extremely disappointed that
matters did not prove satisfactory for carrying on the
work in coal petrography or coal microscopy at the Federal
Center at Denver, It seemed to me that with the proper
cooperation there were great possibilities of usefulness
of work in coal microscopy with the western coals, However
1t no doubt looked like a pretty rough road ahead and the

promise of I1mmediate application of your botanical training
in the field of correlation and stratigraphy was attractive.
You were probably wise in making the choice you did but I
am certainly sorry to have you leave the field of .coal
microscopy.

Wishing you happiness and success in your
new connections, I am

Sincerely yours

%Jr%
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- Dr. Gilbert H. Cady - .
© 50h West Oregon Street
. Urbana, Illineis

Dear Dr. Cadys’ : | .
Thanks for the letter about the point count micrometer. '

have the infomation.

I think the situstion is pretty well in hand, and'I am glad bo
£t 1s a 1ittle enbarrassing to report that after getting

this laboratory completely set up and about ready to begin twn-

4ng out work, I have felt no choice but to resign to take a job
with Shell 0il, in Houston, as a plant micropaleontelogist. The
research opportunity, the pay, and the opportunity for develop=
ment were just too good to turn downs So now the Bureau of Mines
will be looking for a man to replace me here to carry on the
petrographic work on Western coals. X ; F

Thank you again for your help and rricndly inte:_-est-
I trust that my successor here can also count on you for advice
and the benefit of all your experience in this expanding field,

Very truly yours

: | ' Alfred Traverse, Head
oo Afraverse/éw Fuels Hioroaoopé hbou’-atory
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_ Dr. Gilbert H. My
_Coal Qeology Laboratory

] ' Region V
; Box LL, Univeraity Stnt.ion'-
. Grand Forks, MNorth Dalota

.. November 25;@95&' '

Ohio State Genlogical Suruy

-Columbus, Ohio

Da.r Dr.. cm’

Ao ]{ymyhriefviuit in your laboratory lutuukmlaat .
enjoyable. Of course, I regret I could not have stayed longer. Per=— -

' hape it will not be long before unothor opportnnity 1% prtnntnl

- The pouiblc move to Denver that I dismuud with m, Inas
find on returning to Orand Forks is virtually an l.eem-plilhnd ruct,

: lonmddidtheiduncutowmparim.

Thuka a.gnin for a rice visit with yon. But ragusll
: nrr-d Traverse
, . Coal Techmologist
ATpaversesvh
cc: Region V
: Lankford
_[Traverse

C File
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Dr Alfred Travsrse, Hea
muels “teroscopy Labora
n.3. Bursau of Mines,
Denvar Federal Center
penvar 2, Colorado

Dear Al:
T have jyour

T am sorry &
that Leitz made to me
Tt was a 1ittle over 31
instrument while T was
quotation before I wen

GILBERT H. CADY
BO4 WEST OREGON ST
URBANA, ILLINOIS

August 27, 19547

d
tory

letter of August 17%th.

hat I am unable to find the guotatlon
on their polnt system stags micrometer.
00 as I remeinbBrI. T did not see the
abroad and I belleve T received thelr
t abroad. However, 1f you wish to

do so you ean probably got any stage micrometer flxed up

so you can use 1t" for
11linols Survey machan
the micrometer wused ak

point system measurements. The
ist 1xed one for Slever and one for
Onio Geologlal Survey. 1% would probably

cost you a lot less than the price asked bY Leitz. The

only thing necessary t

o know 1s spaclng desired, whether

1/2, 1/3, 1/5 wm., or what. This determlnes the number of

notches necessary to b
to look up my correspon
The mechanists n
ceologlical Survey, Urba
had f} ad for Ohio wus
stage }ona mada by the
stape but was used-on -

.ve in the whesl. You might ask Leltz -
dence durliny the past yeurs

ams 18 Ae. We Gotstein, Tllinols State
na, I[1llinols. I belleve the one I

od & 1/3-mm spacing. T belleve the
American Optical Co. It was not a Leltz
a Leltg mlicroacopés

. You probably have the matter well under comtrol

by now. I am sorry that
your latter mora prompt
O I hope Lbhat you

to your gatisfactione

I could not get around to answering
ly but I have been very much on the
are getting your 1aboratory organized

Yours very truly

J';L,:/(UJ“--\' Cady
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" Box I-I-, MWroity Miﬂn
Grand l‘orkl, mnh D&h‘h

!’o'lmnry 13, 1953
Gilbert H,

Titnsts Geologlea sumy 3
Urhu. Ill!nnil -

WDI' GW:

- Your nemcrerdun on the mtlng -'of_' the Iuhmtlmi |
' Mtn of Conl Petrology was read with great interest.

If any systam of coal potrography is to be set up which will =

mmﬂumarmmorum,muernwm ,
the ptructurs of lignitic coal have especially strong reasons
for hoping that the system will be based, at least for O
nig:uo coul, p!lﬂ.!‘ﬂ.r on fostures m.md in transuitted

Thore is abundent uidueathntﬂumtmplm

parts vhich make up 1ignits retain fir mere chemical and
plv-iml lndlvmzitv thar do plant parts in coals of M@or

(The ™sood" of North Dakota lignite often retains even
the mﬂ.havatwwd ) “The relatively great fmportence of
paleckotanic chbaarvatfons of lignitic coals, therefore, seems
obvious  Tolishod surfaces oannot be used fer defini-
tinpahobohnu mﬂyatmmum-aetum I am con-
vinced that 1 petresreaphic t.mmlm for ngnitte
coals will have to ! somo paleobotanic reference

Then, too, there are "petrographie” features of lig-
nitle coal whieh mst be ¢hoerved 1r ¢ action. For example,
I belleve that the many differences in shades of eclor chserved.
mmhmm.ermmtum“tmunpmw.u—
coivably be important in future practical petrographie work
with thia coml.

Also, ﬂmm.mmhntan{mmhmm
m;«nmm-,mwnum s studied, or at

least that has been my experisnce. tic eonla ean be sec-
tioned on the mliorctome, semetimes with very 1ittle rreliminary
preparation of tho -mplo. produeing uniformly tlh sections of

Hunt Institute for Botanlcw DOCufT‘Pntathﬂ
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of the discussion I have hun'l and reed about the nomenclature
and techniques of coal- raphy. Yet, the utilization of
1wmkoommm-1wuly boepmumvinpnmwt mm
Anerica, _ ;
Gy Vor;r tw_fl-r Mﬂ,

/e/ Alfred Traverse
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Regioh )4 ;
Bex LL, University Station
- Grand Forks, North Dakota

February 13, 1953

Dr. Gilbert H. Cady
Tllinois Geological Survey
Urbana, Il1ineis |

Dear Dr, Cady,

Your memorandum on the meeting of the International
Committes of Coal Petrology was read with great interest.
If any system of coal petrography is to be set up which will
include the study of all ranks of coal, those of us who study
the structure of lignitic coal have espe strong reasons
for hoping that the system will be based, at least for
1%1.1; coal, primarily on features observed in tranemitted
light.

There is abundant evidence that the various plant
parts which make up lignite retain far mere chemical and
physical individuality than do plant parts in coals of higher
rank, (The "wood" of North Daketa lignite often retains even
the resiliency of wood.) The relatively great importance of
paleobotanic observations of lignitic coals, therefore, seems
obvious, Foliehed surfaces cannot be used for really defini-
tive palecbotanic study of the structure of lignite, I am con-
vinced that meaningful petrographic terminclogy for lignitie
coals will have to have some palecbotanic reference.

Then, too, there are "petrographic" features of lig-
nitic coal which must be observed in thin-section. For example,
I believe that the mamy differences in shades of color observed
in thin sections of the translucent matter in lignite may con-
uinbl{.bn important in future practical petrographic work
with this eoal.

Also, thin-sections are technically easier to prepare
than polished surfaces, when lignitic coal 1s studied, or at
CHheh v the SauAi DRSS VIth Wt LTCae Ay
tioned on | sometimes with very 11ittle '
preparation of the sample, produeing uniformly thin sections of

1t Institute for Botanical.Documentation



hig'h quality., The conwntioml gri.m!ing toehniqmn also yiold
good gections of lignite, and these may be produced much more
easily than similar gections of bitumincus cesl, In opder to
meke polished surfaces of lignite, however, spscial techniques
are necessary because of the great instability of lignite in the
‘air, and even then moisture-loss may be a factor.

' The low-vank cosls seem to be mp-chﬁdron hxmeh
of the discussion I have heard and read about the nomenclature
and techniques of coal—potmaapby Yet, the utilization of
low rvank coals peems likely btoomvminpeﬂantinnor&
America,

Very truly yours,

Alfred Traverse
Coal Technologist

ce Reglon V
Dr, Travorn‘//
Flle

Hunt Institute, for Botanical Documentation



Memorandum

To: American Friends of Coal Geology

From: Gilbert H. Cady, Urbana, Illinois

Date: January 27, 1953

Re: Meeting of Internstional Committee of Coal Petrology.

The First Meeting of the International Committee of Coal Petrology
will be held at Geleen, Holland, June 9, 10, and 11, 1953.

Considerable progress in the technology of coal petrology (anthracology)
has been achieved in recent years by European geologists and coal techniclans
at laboratories at Essen and Krefeld, Germany, and in England., The nature
of applied coal petrology has been exhaustively described in the new Atlas der
angewandte Steinkohlenpetrographie (Gluckauf, 1951), in the recently published
large work Mikroskopie der Steinkohle, des Kokses, und der Braunkohle, and in
textbooks by Prof. Dr, E. Stach. Reflectance of coal has received much
attention by Dr. C. A. Seyler of the British Coal Utilization Association.

This group of people are strong adherents of the polished surface technique and
have worked together in relatively close agreement in the development of methods
of description, research, terminology, and classification, Professor Stach
has been a prolific writer in the support and perfection of the microscopy and -
other technigues of polished surface examination, In general this group
appears to regard it part of their mission to deprecate any advantages that
thin section technique may possess. It appears that they are now desirous,

in the name of an International Committee, of presenting their case in an
authoritative manner, and judging from what has happened in the past the pro-
posed meeting will doubtless seek to establish, on the basis of decisions
passed by this International Conference, a standard system of coal description
and classification based entirely upon the polished surface technique. Whether
or not this is desirable it is important that American coal petrologists be
represented in the deliberations.

For about 30 years American Cial Petrology, except for recent
important "deviations" in Nova Scotia,has followed the thin-section technique
established by R. Thiessen and adopted by the U, S, Bureau of Mines, with
some leanings toward the Stopes' classification and terminology manifest in
the publications of the Illinois State Geological Survey. To the writer the
Thiessen system seems fundamentally objective in its greater emphasis on the
interpretation of coal constitution in terms of its botanical composition as
an accumulation of fossil plants and plant components and secretions requiring
only limited refinement in microscopic technique, 1In the pursuit of this
phase of coal geology there has developed incidentally a large interest in the
fossil spores of coal as a means for stratigraphic identification and classifi-
cation., In general it has been shown by thin sections that anthraxylon consists
predominantly of coalified wood (including bark), that attritus is composed of
the protobitumens (waxes and resins), finely macerated humic substances, and
opaque material, and that fusain or mineral charcoal is a common constituent
of coal, In such a classification the emphasis is mainly on the botanical or
genetic constitution of coal, There is, I believe, a general feeling in this
country that for studies in coal genesis the thin section procedure is superior
to any other,



.

Polished surface technique, it gseems to the writer, is primarily
based upon subjective interpretation of the impressions received from obser-
vations of coal under conditions of increasing refinement in microscopic
technique. Emphasis 1s placed upon the characteristics of coal as a rock
and the components are designated as analogous to rock types, in fact, are
called rock types, which, in turn, are composed of mineral-like organic sub-
stances designated as "macerals', a name suggested by the word mineral,
On these bases coal is studied by methods similar to those used in the study
of rocks, analogs being designated by such terms as vitrinite, micrinite,
fusinite, etc,, such materials being regarded as definite substances like
minerals irrespective of the fact each exists only as a fossil botanical entity
and none have definite outward form controlled by inner molecular structure or
exact chemical composition as do minerals, On the petrographic basis an
excellent technique has been developed for the identification and study of
the macerals with some microscopic equipment specially designed for the purpose,

Opposed to this maceral concept it has been suggested by the writer,
since there are actually no such "mineral" substances divorced from the botani-
cal entities in which they occur, that the term "phyteral" be used as a general-
1zed term to apply to the fossill entities as discovered by thin sections and
maceration investigations, Thus, although the term "exinite" might be the
generalized pefrologic term applicable to protobituminous substances this
material would be revealed as consisting of phyterals such as spores, cuticles,
ete.,

The adherents to the practice of polished surface technique seem. to
be well aware of the limitations of this technique in certain particulars asnd
of its failure to win much support in America. Considerable thought and
effort has been expended in the development of special methods of handling
polished surfaces of coal by etching and by special microecopic methods whereby
the true organic nature will be revealed in somewhat the same degree that it
is revealed by thin sections, There exists considerable doubt, however, in
spite of the care exercised in preparing the specimens that they are equally
revealing of the coal constitution, can be more easily prepared than thin
gsections, or can be relied upon for disclosure of the botanical composition
of coal in the place of thin sections. 1In other words, in some instances
at least,thin sections are indispensable, The main advantage of the polished
surface in studies of coal genesis appears to apply to high rank coals of which
it is impossible to make thin sections, so that the best possible use has been
made of the less satlsfactory polished surfaces,

Polished surface technique has proved of practical usefulness in
applied anthracology where the main distinctions thought necessary are between
"vitrinite", "exinite" (including all protobituminous phyterals), and
"inertinite" (see Stach: Brennstoff-Chemie vol, 33 (21/22): pp. 361-370,

Nov. 19, 1952) which term includes fusain and micrinite or opaque matter of
any kind, Such differentiation is made, however, using carefully developed
technique in coal microscopy. It allows for petrographic analysis in terms
of the macerals with little need for interpretation in terms of the phyterals
that are present in the coal. Under "exinite" spore coats, cuticles, resins,
and waxes will all be grouped together. This procedure has not been '
sufficlently extensively applied,; at least in this country, to know whether
or not finer distinctions based upon botanical consgiderations are desirable,
if not essentlal, The possibility that the classification of all carbonized
material, both fusain and all opaque matter, simply as inertinite, is



-3..

inadequate is indicated by the reported differences in the reactivity of
opaque matter (micrinite)to hydrogenation.

At the present moment the polished surface petrologlsts are making
the most of the usefulness of their technique in applied coal petrology.
This aspect of coal geology has not received a great deal of attention in
this country, largely it 1s believed because the practical usefulness of the
polished surface technique has not been realized and partly because the coal
and related industries have not until recently become aware of the practical
value of coal petrology to industry, Probably the two causes have worked
together to delay wider recognition of the value of this fileld of technology.

,The writer is addressing this memorandum to the Coal Geologlsts of
America with several purposes in mind: First,to present personal ideas in
regard to the present status of coal petrology or anthracology in this
country and in FEurope; second,ask any of you who may plan to be in Europe
during June and can arrange to attend the meeting at Geleen, Holland, on the
9th, 10th, and llth of June, to kindly advise me or Dr. A, T, Cross so that
an Invitation to and eventually a program of the meeting can be sent to you;
third, to obtain suggestiong in regerd to desirable topics for consideration,
If you can make personal contributions to the program kindly notify me of the
proposed topic and its duration as soon as possible so that the information
can be sent to the Secretary, Professor Dr, E, Stach, 80 as to reach him
before April 1., PFinally I should appreciate receiving suggestions that
would result in a more satisfactory coal classification than is possible for
one based solely on considerations resting on polished surface technique,

It i1s particularly desirable to have ideas that will sssist in establishing
a standard internatlonal classification that will be satisfactory to American
coal petrologists as well as to those in Europe.

Either I or some other member of the Coal Geology group will attend
the meeting of the International Committee and it is desirable to have this
person suitably equipped to present a good case for American practice and
for American needs, It is essential for your own interests to have this
case well set up., Cooperation 1s essential, Unfortunately no definite
agenda for the meeting have been announced; we can only hase our expecta-
tions on the books and articles that have set forth the ideas of the more

articulate of the European coal geologisets,

You doubtless will hear from me again as the plans for this meeting
develop,

Best wishes,
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RECHEIVED
GILBERT H. CADY R
504 WEST OREGON ST.
URBANA, ILLINOIS APR 27 19563
ApTr j.l 24:, 1955 @' g. B".'!l‘e?‘-". ~f m,!'!..,,as

Grangd Forks, ol Lazota

Dr Alfred iraverse
Coal ‘iechnologist
Boxx LL University Sation
grand Forks, North Dakota

Dear Dr ‘i'reverse:

: this letter is in part a belated ac-
knowledgement of the receipt of your much appreciated
letter of rebruary lsth, I note your very positive
commitment to thin section technique for the study of
lignite. You do not indicate how much experience you
have had 1in preparing and working with polished sur-
faces of lignite., It may be a fortunate matter that
most of the people working in coal petrology in this
country have a background in botany, but in general
they find thin sections so satisfactory that they do
not fuss around much with polished surfaces, I hope
to learn something abdut the technique used in Germany
in connection with low rank coals in applied coal
petrology in connection with my trip to attend the
Galeen conference.

liy chief purpose in writing you at this
time is with the hope of getting from you a statement
your activities 1in the field of applied coal petrog-
raphy, that is with respect to problems connectad
with mining, preparation, and utilization, OUr Kosanke
and I are working up a statement of Americamn Anthra-
cology (Coal Petrology) and I 'ish to give each labor-
atory due credit for any applied petrogology under
waye. 1 am less concerned with results obtained vhich
you may not be ready to anmmounce as in a description of
the activities and techniques and equipment of special
intereste. I think you rightly regard the future of
low rank coals as of great importance and am interested
to know how you think coal petrology fits into the pic-

ture.

L hope that you continue to find your
work interesting and that "economy“ is not going to
hit your plmns too hard.

Sincerely yours



DEPARTMENT OF THE INTERIOR' ;
BUREAU OF MINES -

Box 1L, Unlversity Station
Grand Forks, North Dakota

Vay 29, 1952

Mr, Paul H Krats g
Division of Mathemntieal, Physical and

Engineering Seiences
National Sci.nnere Foundation

Washington 25, D, C,

Dear Mr. !Entzi ; ‘
Ihavsreadmrthoin‘bmatingprbpomlof_, i

Dr.G.H Cadr,audtemloaenwmnuenit '

: - : Sing_era;l.y,

ALFRED TRAVERSE
Coal Technologist

"‘L'il“"‘ :."" T ‘F“‘, - DA i~Al P et “
JL . ---zlﬁii.t.—!\'.‘-.') l'\.“' ;‘/u.vﬁ "’\/f:‘l 'J{J( tn! bl Ht? ii_‘il
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1, Petrographic studies In this country reprssent such a tiny |

surface seratch of the possibilities of the method, that initiation

of such a program as this 18 of intrinsic importance. A petre-

graphie survey of Ohio coal deposits would enrich our kmowledge . |

of the whole cerboniferous coal system of this country. The results

of the work ghould be especinlly interesting in that they would
| presumably mesh with similar studies of West Virginia, Indiana
and T1linois coal, already in progress. =

.2, and 3. These are most difficult, probably impossible, to assess,
I ghould say only that we need to know as much as possible about -
coal, our largest source of fossil energy. The resulta of coal
. paleobotanic and petrographic work are important because research
" ghould push back the fromtisrs of the unlmown, in all directioms. .
‘Nobedy ‘can tell what the dollars—and-cents vorth of these investige-
tions might be. . . £
. 4. Program satisfactory. - . % .
_ 5,. I den't think much of Orton Hall ss & place to vork, It is very
erowded, murky and depressing. leave aside the building itself and

- the location is ideal--near to libraries, PBatelle Tnstitute and
- Dr, Schopp!s coal geology laboratory, - '

6.  Tot & Pactor—there is B0 1ittls work boing dome in coal petreg-
Y. D, 'Cw,rot m, 1- the 'd&m of Americsn coal petrographers,
Nobody on the continemt can touch him for experience and proven
cbﬂ.;trinth'o fleld. _

; it 4 hw;%_imbaaiu, though, that he will only supérvise this
m-. I should have to Jmow more about the "chief techniclan®

v ‘0 my comments would be of value.

8, vaimﬂ;ml.

9. lNot many who have beceme prominent in coal petrogrephy, I em
not familiar enough with the detail to know if he has had the oppor-
tunity to have more students, d

10, Gdod.

Hunt Institute for: Betanical ' Rocumentation
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11, Satisfactery in geneml I am somevhat eurious about thn
"ehief technician”, I doubt that 54000 will hire the top notch ¢
person they need unless he 1s to be a doctoral candidate at the am
time, I should rather see a $5000 man hired to conduet tho ro-
aearch vork and $1000 put somevhere olse,

: Iamconvineed that two$800maearch micros amm
valuable than one %1500 instrument, baving worked bo
nicrogcopes are mieh better for comparison work, and the upti.cs of.
a#mmntmgemmllythsmuthouemaﬂsm 'lcopa.

12  Fo eonrmtt

13. nr.m:r.cmu £, 2
gy Vest Vipginia Geclogical Survey
Mbrgantm, West. ?irginia ‘

Dr, William Spaglman
Mineral Scﬁam Bundznz r
State (ollege Pennsylvania

Dr, Eiuo S. Barghoorn '
Biclogical Laboratories
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NATIONAL SCIENCE FOUNDATION

WASHINGTON 25, D. C. = -”;L'-ﬁ"a-‘-a—w
BECEIVED

May 21, 1552  MAY 261077

U, 8. Bureau of Mines
@irand Forks. North Dakota

Dr, Alfred Traverse

Lignite Research Laboratory
University of Nporth Dakota
Grand Forks, North Dakota

Dear Dr. Traverse:

We are taking the liberty of enclosing Proposal No. 226, for
a research project submitted by Dr. Gilbert H. Cady of the Ohio
Department of Natural Resources, for support by the National
Science Foundation, with the request that you review and appraise
it. There is also enclosed a list of suggested questions which
you may wish to consider in making the review, and a rating form
with space for comments concerning the proposal.

This is an interim procedure while the Foundation is engaged
in establishing a systematic method of processing requests for
grants in support of basic research.

Your help in making the evaluation will be very much appre-
ciated, since it will also assist us in the development of a
regular procedure in processing requests.

A return franked envelope is enclosed.

Sincerely yours,

R

Division of Mathematical,
Physical and Engineering
Sciences

Fnelosures



12 Ogtober, 1951

Dre Ge He Cﬁdy ]

Senior Geologist and Head, Coal Division, emeritus
State Ceologicel Survey Division

Urbena, Illinois)

Dear Dr. Cady:

Ag I think you elready know, I have been appointed to do
work in coal petrography st the new U, 8, Burcau of Mines lignite
research laboratery in Orend Forks, North Dakota. Since I am primarily
& paleobotanist, I have spent three months here studying the
Bureau's techniques in co2l petrography to better equip me for
the work in North Dakota. On my way out to Grand Forks I'd like
to stop in Urbana for & few days to soe the laborateries and meet
the staff, I particulerly hope to be able to spend some time with
Dr. Kesanke, whom I am also wrltings I plan to be in Urbana the
12th and 13th of Nevember, unless I hear word to the conmtrary,

Sincerely yours,

Alfred Traversse
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