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INTRODUCTION

In October of last year, vhen I was here in Zurich, it
vas my privileges to talk with Professor Niggli about the revision
of Weshington's "Chemical anaiysas of igneous rocks" which the
United States Geolc ical Survey 1s undertaking., It was then that
he suggested the possibility of a prograss report at this meeting
in order that information about the revision would be avellable to
those who are most interested. At the fiime that I taliked with
Professor Niggli the place of this meeting had not been decided,
but I think he hoped that it would be in Zurich, Today, we must
proceed without him, mut I eam sure that you must feel, as I do, that
he is here in spirit and that he expeof.s us to continue the work as
he would have, = with enthusiasm, with strength, and with happiness,

BACKGROUND

Henry S, Washington's first compilation of chemical analyses

of igneous rocks was published in 1903, by the United States Geological
Survey, as Professional Paper 14. It included 2881 analyses that had

appeared in the literature between 1884 and 1900, Washington continued
his search of the literature and by 193 had collected twice the number



that were published in the previoue 17 years. Although by this +inse
Wsshington had joilned the steff of the Geophysical Laboratory, the
Geolosical Survey published hisg work. Frofessicnal Poper 99 appearsd
in 1917, It is e large, quarto-size volume of 1200 pegess, contains
8602 analyses, and sives locality, refersnce, nsne, snd analyst for
each analysls. “he enaly 38 are clarsified eccording to ths system
which Washington, Crose, Iddings, and Pirsson devised and the CIPW
norm iz given for 4980 rocke.

Almost 40 years heve elurscd aluce the publication of
Professionel Paper 99. Although the necd for a comparable compilation
has been widely sekmowledged, vone has oppuered, DBetween 1937 and 1941,
Professor E, B, Mathews at Johns Hopkins University, with financial
agpistancs from the Geological Sccisty of Ameriea, diad c?nsidorable
work on & compllation but was unable to conplete it, This material
is availeble to us &nd we plan o usc it to check our werk, Unfortunately,
somg parts of it have bean lost,

A few years ago, Dr. Earl Inge?scg circulated o questionnalre
to potrologists to obtain cpinions concerning a revision. The replies
from 187 people ware overvhelningly in {aver of “he revision; only
one person questioned the vaiue and thet wos in relation to the high
coat of such a project. Opinion also foevored extending it to Includo
both sedimentary cpd metamornihic rocks. Anmericans were opposed to
ineluding the analyses from Profiessional Papar 99, but Euwrovpears,
realizing the extant of beok damage by the World “ar, emphasized the
need for ineluding enalyses from ths forner publication, Z2ctual work

on the project had to await the approprintion of funds; but in
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Janvary 1952 Mr. Thecdore Yoodvard and I were assigned to full
time on the project undsr-the supervision of Dr, Earl Ingerson

and Dr, George T, Faust,

In my report to you todsy I ohall first outlins the general
plans for the project. Then 1 shall desoribe in more dsteil the
methoda of procedurs ve ars using, pa.:'tizu]:arly in the compilation
work, Finelly, I shall teli you what wo have accomplished up to

the present %ine,

GENERAL PLANS

The project iz & long-range ons and the acope is large.
Bvon so, it divides rether paturally into four main phases. These
are:

1. Corpilation of the analyses

2, Caliculation »f the noms

3. Interpretation of the datn

4. Publication

The corpilation recuires a thorough, extensive, and syatomatic
seerch of the world literature since 191}, the year et which Washington
terminated his scarch. The end of 1953 1as been set as the cut-off
date, thus concluding an even 40 years. INot only are the analysecs
themselves of both igneous and metamorphic rocks to be compiled,
but also pertinent, related information such as occurrence, ege,
mode, and apaiytical data that will be usad In the interpretation.
After the compilation of the analyses puslished since 1914, the earlier

ones in Professicnal Paper 99 will be combined with them in the files



8o as to be aveilabla in the game forr for interpretaticn.

At the present time it is planusd to caleulate the CIP
porms, using the modifications suggested by Barth simulianeoucly
with the compilrtion and to recaloulete the norme of the analysen
in Professional Peper 99, If 1% 1s possible, Nigglli numbers will
elso be computed.

~When the meterial has been eompiled and calculated, it is
planned to %ransfser tho resulis to mneaine punch cards sccording o
& codo systen, In this wey we hope to make the large mass of
deta fiexible for interpretetion. The punch cards cen be sortcd,
shuffled, merged, or counted by machini to glve statistical date
for various categories, Dr. Ihgersoﬁ wmd Dr, Faust will meke the
interpretations,

Publication of the material ie a professional paper by
the Geologleal Survey is expected, It L= plenned to combine the
analyses in Prefessional Paper 99 with the new material and publish
it 235 a single compilation Lor the perleod 1884 ~ 1953. Deteiled
indexes of localities and vock nemes £1d o bibliography, with
complete references, will bs included. Interpretatione will be
based on the entire compilation, They will be published either with,

or shortly after, the compilation,

PROCEDURE

I ghell now teke up owr metlods of procedure,

Our firet task was the organ:.zation of files thst would meet
a number of requirements, First, they wure to be as simple as possible,
Second, they were to be adequate and flexible enough to take a veriety
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of information, Third, they were to ield the ivforuotion quickiy
and easily, ond ia the form that migh: b2 needed,

We studied the system Washligton h-d used,--2 single gard,
7.5 by 12.5 an, for eanch analysis, us.ng botk sliden,—-wthe face for
the ennlyeis, the reverse for the nommi caleviation, As for £iling,
Washington arcanged his cards geocgrapiiically by country and locality
and then by silica percentage. Ho tivm rearrunged them as he desirad
for various purpeses, We lmew that this systexn would net meet our
neads, Our fisal decision on a filin; syster wes o fouwrwpard arrangerent,
each pert of walch 1is eonnncted in soie way with enother perd, so that
w section je, ar one mighi sgay, a dend eud,

I will deseribe the [ile awanpement f£irst and then show you
hov the parte >f it correlate. The i lus ocorwnist ofs

1. The pericdic:l record, A cingle card, 12,5 by 20 cm, with
apgroprirte lizes, is used for esch poriadicel or s.riml publicatico,
The title, placte and frequoncy of pub.ication, and ldlrary where
ccosultad are ziven at the top of the exd. On the body of the csid
the results of the search crs indicated. Eseh volume and number ars
recorded and £ no material is found, & iworizontal line is diawn in
the appropriats columm, If, however, analyses are found, then the
race of the author is reeorded togethir with the mumber of analyses
ané a check mu~k when thesu enalyses lavae becn entered in the files.
In our seerch of the litercture we arc zlso recording the occurrence
of analyses of sedimentary rocks. Those nre indicated by the letter
8 in parenthec:s in one of the columrs ., The periodicel record cards

are filed accuirding to the country of publiecatlon.



2, The second part of the filecs is an author record. This
is a amall card, 7.5 by 12,5 ecm. One csrd is made for each artisle
or book frcm vwhich analyses are gelectid, At the top of the card is
given the complete citation, that 1s, ruthor's mame, title, periodieal
name, volure, pages, and year, Farther down on the card aras given
the rock namos, the number of analyses, ccuntry, and silica percentage
of eagh, Tuls rile ia erranged alphabetically. .

3. 7The third part of the file is a geographic record. This
iz also a swall card, 7.5 by 12,5 em. (n2 card 1s uade for eash
loeality for which an apalysis 1s reeoided., The locality is given
by country first, and then more speeifically with latitude and
longtitude coor'dinates. For cross refcrcnce, the author, year, and
rock name ere alsc given on this card, The flle is arranged by
ocountry.

4e “Te fourth part of the files is the rock anslysis voeced,
Cne ecard, 12.5 by 20 em, is used for e:ch analysis. The format of this
card has been carefully worked out and was tested by actual use before
woe had it printed, The face of the card contains the eanalysis, the
caloulation, the norm, and such data ar uame, localliy, analyst, age,
ocourrence, mods, r-~ting and classific:tion, The reference and
additional data cre placed on the reverse side. The aralysis cards
are the only part of the file to be mace in duplicate,=—one for
permanent filing before the norm is calculated, the other for the
calculntion and transfer of inforratior to the punch cards. The
analyeis cards ere arranged by silica snd zlumina peraentages, This

seamed tc be the most useful method and experiecnce so far has proved it.



One other file will be kept. This is a flle, by authors,
of books or non~periodical publications thrt have been searched and
rejooted, C(ur author file will contaia references to books from
uhich analysee are taken, but without 2 reject file ws would have
ne record of books thri had been examined and which conteined no
material.

The 1le arrangement that I have just deseribed facilitates
the locating of av analysis in any onz of several ways. Given the
periodical, auiinor, or loeality, one can proeceed frcm any part of
the file to another part. Lach localiiy card gives the author
reference and rrock name, Esch author card gives the complete
reference, couviry, rock nane, and sillics percentage. The periodical
regord gives thce authers'! names. As the 2mount of data compiled
inoreeses, the nsefulnecas of an interdepecdent file should also
increase. No i'ile of rv.;ck nemes 18 maintained at this time for
it does not seu:a practical.

After organizing cur filing eystem, the next task wes to
assemble a lisi of periodicels and geriali to e searched, In this
task, ve have tiuoen fortunate to have several sources of useful
materiel at hanl, Washington! s ascurate record of the literature
he examined is published in Professional Pgper 99. This was used as
a starting poiri. We have hed full access to the list of serials
used in the preoparation of the Blbliography of North Alerican Geology.
Mies Merie Sieywist, in charge of biblliographies prepav.:ed ty the
Geological Soeicty of /merican, has given us full use of her catalogue.
I, myself, had compiled a list of publications in connsotion vith my

work in ocur State Department during the wer, From these sources we



have compiled a list of approximately 1500 public#tionn that are
likely to contsin articles with rock analyses. Waghington's list
gontrined 313 serials. Our list is about 5 times us long. This
represents the general increage in soientific publicatiorn throughout
~ the world, the inclusion of a greater munbder cf Russian publications,
and an expansion of the {type of ltteratm'é to be searchad, This last
point ie important, for it reflects the fact that rock ansliyses are
appearing in a reater variety of publications then previously. This
is most likely the resuli oif both an increased amount of analytical
work and the nsed for a publication cutlaei.

A conperison, by countinent, of the number of periodicals ia
191/ and 1953, shows the followings

19), 1953
North Amexica 78 350
South ‘merica A 85
Buroro (exeept Soviet Union) 168 657
Asia (exmept Soviet Union) 1, 141
Soviet Union 9 163
Afrion 11 102
Australia end New Zealand ———l -2

313 1567

An examination by plase of publication, of our present lis’,
shows the largest perceatages in Burope and the next largest in
North Amerieca., The figures are:

Euroy 2

Nortl: America
Sovict Union
Asia

Mrica

South America
Austr2lia and New Zealand

ek
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In addition to assembling th: 1ist, w» have notes on the
availability of these publications at he iibraxry of the U, S,
Gevlogleel Survey and at the Litwary o.' Congress, Particular
attention has been given to theholdin;s of Russian periodicals

bscause of the very erratic distributicn to Mbraries,

COMPIL/TION PRUGRESS

Upon the completion of the periodical list, the asctual work
of examining tho periodicals, and selecting and eompiling the analyscs
was started,

Africa was chosen us the firet srea o receive our attention,
This was not 2 random cholce. e lknew th-t a large proportion of the
Afyican literature had been initiated since 1914, as shown by the 11
publications at that time compared with 102 at the present time, A
good part of th:z publication increase has been the result of the
organization of zoloniel surveys after \icrld Ver I. The literature
is not so voluminous but that a large mwumber of seversl types of
publicationﬁ could be covared in a reasonahble pariod of time, We
thought this mipst give us fairly quickly an idea of unforeseen
problems that m:ght arise in the course of the work, We knew that
a fair amount oi' analyticel work had appeared in these publications
so that we were assured of material., Also, we felt that the
language problen was not a major conside=-~tion end would not delay

the work ummecessarily.



There aro 40 individual political emntities in Africa,
classified as republios, cnlonies, territories, trust territories,
cative territories, poessessions, mandates, dominions, and protectorates.
Of these 40 entities, 14 have no publiz-tions that are of interest to
owr work, Eignt others have 12 publications that were examined, but
they yielded nc meterial, This thea redices the mumter of countries
in vhich we =ro interested to 18, slightly less than half the total,

The publications of 14 of thesey 18 countries have been
ocompletely exsmined, The number of publications is 62, The
publications of the other 4 countrries, have boesn partially examined,
They number 28, of which 11 have been finished and 17 remain to be
done,

The fotal number of periodicals for Africa is 102, of which
83 percent have been examined,

Eighteen countries heve publicetions thet contain rock
analyses. For ten of these countries, (Gold Corst, Kenya, Nigeria,
Sierra i.oone, Tanganyika, Uganda, French Equatorial Africa, Nyasaland,
So. Rhodesia, Dasutalund) the publications have been examined, the
analyses have been examined, the analysec have been selected, and the
appropriate reccrds made for each part of the file., There are 35
p ‘blicatione, and 354 analyses have beun selected and recorded.

The publication of Belgian Congo, French West Africa, Egypt,
and Forocco have been completely examined and all the analyu; noted,
but not all heve been recorded., Frorm 27 publications, 47 analyses
have been recorded and 390 remain to be added to the files.
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For the remaining 4 countx;ies » Mgeria, Tunlsin, Madagascar,
rod the Unlon of South Afvica, thore are 26 publications whioh have
veen partially compleied, From the 11 that have been searched, 71
amalyses have heen recorded, It is difficult to estimate the number
renaining in the other 17 publications, but there mipght be about 300.

Altopether, from the compleoted pericdicals; 472 snalyses
bhava been vecorded. Eight more from & separate refersnce brings the
total to 480. OfF these, 364 or 76 percent, ere ignscus. Execept for
the one saparate reference jJust mentionsd, we have rot taken into
ocecount the rock analyses thed appear in books published spart from
the perledical literaturs, For Africa; thie is not a problem because
moet of the books are published in Durope. Owe preeent plan of
procedure is to keep a record of all such books that are obrought to
ourr attention, obtain other references frum Mineralogical Abstruotis
and similar sourecs, and eventually do them too,

Adding the 480 analyses that we have in the files now, the
3% that ve have selected, and the 300 that we have estimzted gives a.
total of approximaiel,y 1170 analysers that will have been taken frcnm
literature published in Africa. Although the Afyriean liternture 1s
estimated to be 7 percent of the world literature, we have not completed
7 percent of tho ultimate mumber of anelyses, Only abcut onoc-half” of
the publications seaerched have yielded material, In addition, it must
be remembered that many of these publications have been in existence
for only a portion of the 40-year pericd singe 1913. Neither docs the
flgure ropresent, by any stretch of the imagination, the totsl number
of enalyses of African rocks that we will eventuelly compile bocause
many of these enalyses are to be found in the publications of
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Great Brltain, Franes, Ytaly, and CGermeiny, We have found, however,
with only a few exceptions, that the analyses in the African pericdicals
are analyses of African rocks, and also that the publications of any
ore couniry usually contaln analyses of rocks of that ssme country,
From this point of view, the African literature might be temed a
strictly reglorzl literature. Within each countyy, the anelyses
frequently group themeelves by districts, as might be expeeted. The
anslyses {rom Southern Rhode;'.ia secomnt for about one-third of the
files at present, and they represent welleknowr districts, such as
Hartley, Gwanda, Gwelo, Mazce, Umtall, Beslingwe, and othera, For the
Gold Coast colony, the Obnaei, Birim, and Terkwn gold districts are
well represented, Other ereas ere the 0sl area in Migeriz, the Chilua
district in Ny-caland, the Kjombe district in Tanganyika, and the
c¢lassic Bufumbira and Mt, Elgon arees in Uganda.

PRCBLEMS

We havae ensountered no major problems so far, There are
sovaral minor onee that I should like to bring to your attenticn
because they corcern the extremely important matters of care and
aecuragy, not only in compiling analyses but in publishing and
quoting them,

Surprising and amazing as 1t may seem, an umusually large
aumber of published anelyses heve totals that ars wrong. It 1s often
impossible to tell whether a wrong total is the result of erroncous
additlon, a typographical error in one of the figures, or perhape a
deletion or addition of a determination at the last moment. In recent
work, corrections can be sssertained by writing the author, In the
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earlier work, it is commonly iupossible.
Too many times exrors are introduced in quoting amalyaes

for comperison, We had oceasion to note recontly that errors of one

kind or another hed been introdused into elpght out of nine quoted
smalyses in ono paper. On further inquiry, we found that the author
had not even noticed his mistakes until we brrought them to his
attention, At the present tima, however, he {osels very sad that
they are in print., When corrections sre intwodused deliberately in
e gquoted analyris, with no explanation, thers is no wsy of knowing
whether it is & correction or &n error. Any changes made in quoting
an analysis should always be eccompanied by an adequate explanation,

Cften, too, analysen are quoted with no indication thal they
are not origin:l, And again, they are quoted and indicated as such,
but with no information as to the source,

(ur polioy, in the compllation, is not to use quoted
analyses, but to record the analysis from the {irst published roference.
We have found that laboratory specimen design-tions or analysis
numbers, given with an analysis, have been of great value in sorting
our quoted analyses, for in nany instanscea a rock acquires a different
name and even a differently desoribed location when it ies quoted.

When I talked with Professor Niggli, he mentioned two points
that the thought should be hrought to the attention of this group. The
first point waz the importance of compilations on a national basis and
the hope that rore of them would be undertaken. Ue heve found the two
compilations in the African literature, taose of Uganda and Southern
Rhodesia, indispensable., Professor Niggli's other point wes the hope
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that others would follow our procedures, thereby attaining scme
degres of uniformity. |

I should include & fow words about the fulwre. Afier
publication, and ewven before, we hope 4o make the files a continuing,
Zrowing, and ureful edjunet to petrologic work. We hope that you
will contribute to the file and we, in turn, vill give you material

thet may be useful in your research.
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